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CAUTION NOTICE CHARLOME, NG 28227

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE (980) 339-8684
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 (319) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD wiing,
BORING LGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT. “ A\ ™ CA ’?0' ",
GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A \ esseeee, {, %, s,
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY & L%,
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA S Q ‘ESS /O v %
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA N Q /1/ e
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 - ¢ ’*\ 7
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR = 2 SEAL
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TINE ACCORDING TO CLIMATIC CONDITIONS =
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS. = : 041986

:
THE BIODER OR CONTRACTOR IS CAUTIONED THAT DETALS SHONN ON THE SUBSURFACE PLANS ARE =0
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING 25, (“,‘/ <<
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL %, G|\t
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE ’, teeeneserst QX
SUFFICENCY 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 BIODER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS ZTTHTIT N

AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAM 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.
ot D). Mattlw Brower 371772022

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT

DocuSigned by:

OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS 386129C0A4C1462.
OR CONTRACT FOR THE PROJECT. SIGNATURE DATE
2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREA MPENSATI R EXTENSI F TIME BA IFFERI ™ THI
OR INCREASED COMPENSATION OR EXTENSION O E BASED ON DIFFERENCES BETWEEN THE DOCUMENT NOT CONSIDERED FINAL

CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
UNLESS ALL SIGNATURES COMPLETED
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GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
(PAGE 1 OF 2)

SOIL DESCRIPTION GRADATION
SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION - -
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: 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:

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED.

SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
0LASS, (< 35 PASSING 12000 (> 357, PASSING 1200) ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
P 3 ] "2 v o [ o5 | :;; ARE USED IN DESCRIPTIO':;SO::;';; ér:;I;nIELﬁuilosnEo OF SIGNIFICANCE.
CLASS. 4-2-4|A-25|A-2-6[A-27 e
TR TRy SLIGHTLY COMPRESSIBLE LL <31
StMBOL H ’;‘5“;* MODERATELY COMPRESSIBLE LL = 31 - 50
pv— HIGHLY COMPRESSIBLE LL > 50
0 PERCENTAGE OF MATERIAL
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
NATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 10%
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 20%
W - — |40 mx| 41 v |40 mx] 41 x| 40 x| 41 (40 mx] 41 oy ?.'JIII'}?.EHIJ: MODERATELY ORGANIC 5 - lov 12 - 201 SOME 20 - 351
Pl 6 M NP |10 Mx (10 Mx [ 11 MN | 11 MN | 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > lox > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 0 am |8 M |12 w16 o mx AMOUNTS OF WSO?L";C GROUND WATER
ORGANIC
u%uFa. 'J;;gs s;o:vzﬂrn:’? N | STy oR cLavey . CLavEY VATTER \V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
NATERIALS | saNp | SAND|  GRAVEL AND SeND SOILS SOLS v _ STATIC WATER LEVEL AFTER _24  HOURS
PwW PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
A?&Rn?::a’:c EXCELLENT T0 GOOD FAIR TO POOR rmo POOR | UNSUITABLE Mew
QXM= sPRING oR seep
PIOF A-7-5 SUBGROUP IS < LL - 38 : Pl OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
VERY LOOSE <4 et SLOPE INDICATOR
GENERALLY s PR SOIL SYMBOL &oror tesTeoRne O puraLAnon
MEDIUM DENSE 18 T0 30 N/A
MATERIAL ARTIFICIAL FILL (AF) OTHER EB AUGER BORING @ CONE PENETROMETER
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT TEST
VERY DENSE > 58
VERY SOFT <2 <0.25 —— ~— INFERRED SOIL BOUNDARY CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 270 4 2.25 T0 0.5
SILT-CLAY MEDIUM STIFF 4708 25 10 1.0 =77=/7= INFERRED ROCK LINE "™ MONITORING WELL ~$ ST SORING
MATERIAL STIFF 870 15 170 2 A PrEZOMETER
(COHESIVE) VERY STIFF 15 T0 30 270 4 Trrpe* ALLUVIAL SOIL BOUNDARY SPT N-VALUE
HARD > 30 >4 - INSTALLATION O
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
OPENING. (M) 476 200 042 025 0075 0053 RS noercur UNSUITABLE WASTE E] ACCEPTABLE. BUT NOT TO BE
. . - - - . USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL ':gzng ;L':jj SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLDR.) (coB.) (GR.) (sL.) )
(CSE. SD.) IF SD.) ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC )= DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | " oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC s - BULK
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY S - SPLIT SPOON
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
PLASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
"me - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
pLL _L PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO
EQUIPMENT USED ON SUBJECT PROJECT
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
g:j -+ g:;:zg‘;‘c:?ﬁm“ DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
T ] cMe-asc [] cuav arrs automatic [ ] MaNuAL
CoRY - © REQUIRES ADDITIONAL WATER TO o CONTINOUS FLIGHT AUGER
ATTAIN OPTIMUM MOISTURE [] cve-ss CORE SIZE:
PLASTICITY & HOLLOW AUGERS e [
PLASTICITY_INDEX_(PD) DRY STRENGTH [ cve-ss0 [[] HaRD FacED FINGER BITS O~
NON PLASTIC ?-5 VERY LOW TUNG.-CARBIDE INSERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TesT O HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM [] casmve [] wr aovencer [[] Post HoLE DIGoER
HIGHLY PLASTIC 26 OR MORE HIGH [] porrasLe wHoisT [] wicone STEEL TEETH | g suckr
R f .
COLO DEDRICH D50 [] micone TGcaR8. | [ sounoinG rop
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. MOBILE B-29 OJ O
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ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

4

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) 100 BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.

ROCK (NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SEDIMENTARY ROCK | _1_ 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(P L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(V SLIL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

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

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

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

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

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

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Bf'ﬁ'; fgé’gs ;'S"CJER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH -
(MOD.SEVJ  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.
IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED R
iSRG AWIE s il hie LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
SEVERE BUT MASS IS EFFECTIVELY REDUCED T0 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
v SEV) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 180 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
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
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
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
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST’S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
8Y MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPFIOF
MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
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
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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
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.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
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
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

@.16 TO | FoOT
LESS THAN 0.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

.03 - @.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

INDURATION

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

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

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

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

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
ROADWAY DESIGN FILES DATED 7/11/2021 PROVIDED BY TGS ENGINEERS

FIAD = FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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GEOTECHNICAL BORING REPORT SHEET 4
BORE LOG

NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

WBS 32572.1.FS10 | TP A-0000CA | COUNTY GRAHAM | GEOLOGIST s. Braun
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL4_B-2 STATION 168+79 OFFSET 15ftLT ALIGNMENT L 0 HR. 16.0
COLLARELEV. 2,167.0ft TOTAL DEPTH 32.2ft NORTHING 610,893 EASTING 582,345 24 HR. Dry
DRILL RIGHAMMER EFF/DATE  CG29022 Mohile B-29 88%03/26/2020 |DRILL|\/ETHCD H.S. Augers HAMMER TYPE  Automatic
DRILLER J. Estep START DATE 01/06/21 COMP. DATE 01/06/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 3 0 B 100 | NO. |/moif G | ELev. DEPTH (it)
2170 L
T [ 2,167.0 GROUND SURFACE 0.0|
216601 10 A Asphalt (0.3 ft) and ABC (0.4 ft) —=0
2165 £ 7 S S _*10 M ROADWAY EMBANKMENT
2163.5T 3.5 EE R I e LN B Soft to Very Stiff, Brown, Fine to Coarse
+ 5 6 6 - -*1-2- L T B M Sandy SILT (A-4(0)), with trace gravel
2.161.0] 6.0 A S O I R,
2160 H 7 6 9 *15 M
21585T 85
: 3 10 7 }1} M
2155 ] ;/ -
21535T 135 A B T B
] el B B E O I I I S
2150 N I 1 21500 _ _ _ _ _ _ a0
i o ALLUVIAL
2148 :‘_ 18.5 WOHI 4 16 2 Very Stiff, Brown, Fine to Coarse Sandy,
J . 920 Sat. SILT (A-4), with trace gravel
2145 B . :
21435T 235 S | RS B I 235
] 100/0.4 SR 1001049 WEATHERED ROCK
. SRIERE - Gray, (SCHIST)
2140 B L
21385T 285 3
1 70070 4 s s | 100020 -
2135|5434 8] 309 B L 2.134.8 322
] 60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,134.8 ft On Crystalline Rock (SCHIST)




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 3/16/22

GEOTECHNICAL BORING REPORT SHEET 5
BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST D. Goodnight
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_16936L STATION 169+36 OFFSET 88ftLT ALIGNMENT L 0 HR. 45
COLLARELEV. 2,152.0ft TOTAL DEPTH 16.6 ft NORTHING 610,990 EASTING 582,323 24 HR. 3.5
DRILL RIGHAMMER EFF/DATE  CG20446 Diedrich D50 76%06/14/2021 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER C. Odom START DATE 12/13/21 COMP. DATE 12/13/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/moll ¢ | ELev. ) DEPTH (f)
2155 |
T [ 2,152.0 GROUND SURFACE 0.0
21510 10 [ ALLUVIAL
2150 H 3 2 3 5 Medium Stiff, Brown, Fine Sandy SILT (A-4)
2148 5T 35 N T R B ek N with little gravel 30
E 1 2 5 &z - B BT R Loose, Gray-Brown, Silty Fine SAND
E - (A-2-4) with little gravel 6.0
2145 [2145.5T 6.5 590 70 : '\'\' T T T T T T T TRESIDUAL T T T T T T T
21435t as R N Very Stiff to Hard, Tan, Fine Sandy SILT
] 23 | 27 | 26 I BRI S SRS -
2140 N e
21385T 135 I
: 3 9 44 +53:
21355T 165 R BEELELEE | M N § 16.5
= 60/0.1 60/0.1 CRYSTALLINE ROCK
Tan-Brown, (SCHIST)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,135.4 ft In Crystalline Rock (SCHIST)




GEOTECHNICAL BORING REPORT SHEET 6

BORE LOG

WBS 32572.1.FS10 | TP A-0000CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL4_B-3 STATION 169+84 OFFSET 15ftLT ALIGNMENT L 0 HR. 29.1
COLLARELEV. 2,168.9 ft TOTAL DEPTH 40.9 ft NORTHING 610,969 EASTING 582,416 24 HR. 17.7

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD HS. Augers HAMMER TYPE  Automatic

DRILLER J. Estep START DATE 01/05/21 COMP. DATE 01/05/21 | SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2% 50 7 100 | NO. |/mol| G | ELEV. () DEPTH (ft)
2170 -
2,168.9 GROUND SURFACE 0.0
216791 10 T .. ROADWAY EMBANKMENT
1 2 1 2 3 - - Soft to Stiff, Brown-Gray, Fine Sandy SILT
2165 | 2.1654T 35 - - (A-4), with trace gravel
-+ 333 '.\6
216291 60 :\'::
T 019 [ 3 || e
2160 21604_':85 s
T AN N A
s ..
1S L . 21869 _ _ _ __ __ __ __ __ __ __ __ ___ ____ __120]
1 e ALLUVIAL
2155 (215543 135 3 5 5 ) Very Soft to Stiff, Gray, Fine Sandy SILT
1 - po. (A-4(0))
I /'/ L.
2150471 185 -
2150 —_: WOH|[WOH]| 1 ’/1 - - - S$S-280
I N e I 21469 _ _ _ _ _ _____ ____ ___ 229
1 ) e RESIDUAL
2145 (214547 235 722 [ 26 3 Hard, Brown-Tan-Gray, Fine Sandy SILT
1 ~ - | - -
1 ond -
214047 285 R
2140 =+ 3% [ 47 | %5 S
1 I s
I I g
21354T 335 RS g
2135 =+ 3 17 | 16 =
1 .733. .
I T
2130 (213047 385 '!;____';__'_'_'; 2,130.4 385
-+ 85 [15/0.1 e WEATHERED ROCK
212801 409 Tl ™ 21280 Gray-Brown, (SCHIST) 40.9
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,128.0 ft On Crystalline Rock (SCHIST)

Notes - Boulders and/or Hard Drilling
encountered infrequently at the following
depths:

21.0-23.0ft




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 3/16/22

GEOTECHNICAL BORING REPORT SHEET 7
BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST D. Goodnight
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_16990L STATION 169+90 OFFSET 98 ftLT ALIGNMENT L 0 HR. 5.0
COLLARELEV. 2,155.2ft TOTAL DEPTH 15.6 ft NORTHING 611,022 EASTING 582,365 24 HR. 4.7
DRILL RIGHAMVER EFF/DATE  0G20446 Diecrich D50 76%606/14/2021 [ DRLLVETHOD HS. Augers HAMVERTYPE  ALtonetic
DRILLER C. Odom START DATE 12/13/21 COMP. DATE 12/13/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L

E'(-ﬂE)V ELEV DE(fF;)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION

(ft) 0.5ft | 0.5ft | 0.5ft i A ) NO. /moll G | ELev. () DEPTH (ft)
2160

2155 GROUND SURFACE 0.0
215431 10 | ROADWAY EMBANKMENT
1 1 1 1 ;+—2 L. w Soft, Tan-Brown, Fine Sandy, Clayey SILT
T - - — __ _(ASwithtracegravel 39
21507+ 45 - —I - - ALLUVIAL
2150 T 1 3| 8 _Ql " Stiff, Brown, Fine Sandy SILT (A-4) with
214827 70 TN - ___ ltlegravel _ _ _ _ _ — 83
8 6 9 <o\ Medium Dense, Brown, Silty Fine SAND
214627 90 R0 RIS RN (A-2-4) with litle gravel 8.7
2145 1 14 ] 41 | 46 87| M RESIDUAL
+ I Hard, Tan-Brown, Fine Sandy SILT (A-4)
1S [ - .0
il T i WEATHERED ROCK
1 | Tan-Brown, (SCHIST)
2140 AR T o A—21306 156
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,139.6 ft On Crystalline Rock (SCHIST)
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LAB TEST RESULTS

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
OFFSET STATION LL | PL
NO. INTERVAL CLASS. C.SAND | F.SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
55-289 15°LT 168+79 -L- 13.5 - 15.0° A-4(0) 29 | NP| 220 33.0 26.0 19.0 95.0 81.0 51.0 29.0 -
S5-280 I5°LT 169+84 -L- 18.5 - 20.0° A-4(0) 31 | NP 33.0 30.0 23.0 14.0 80.0 64.0 36.0 28.0 -

LAB TESTING PERFORMED BY FALCON ENGINEERS: 105-0803
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
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SUBSURFACE INVESTIGATION

COUNTY _GRAHAM

PROJECT DESCRIPTION UPGRADE US 129 FROM
SOUTH OF SR 1275 TO NC 143 AND UPGRADE NC
143 FROM US 129 TO SR 1223

SITE DESCRIPTION _STRUCTURE ON NC 143 OVER
SLAY BACON BRANCH AT -L- STATION 108+27
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CAROLINAS
3 GEOTECHNICAL
A GROUP

2400 CROWNPOINT EXECUTIVE DRIVE

CAUTION NOTICE CHARLOME, NG 28227

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE (980) 339-8684

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 (9I9) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD iy,
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT. “‘ \\(\ CA o n, ”,
GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A \ Q\ eseeteey,” / ‘%, s,
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY & L%,
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA Q Q ‘ESS /O v %
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA NI Q /1/ )
CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. IS -
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE - X \/ e =
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR - SEAL . =
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS = P =
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS. = 3 041986 : =
< o ~
THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE =0 s ;
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING 7o, (“,‘/ <$
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL ”, VG INE S
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE ’, e eenneess® % \
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE,NOR THE INTERPRETATIONS MADE. OR ( % Q
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. (7} W
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS hy, st

AS HE DEEMS NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN ) .
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT DocuSigned by:
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

o D). Mattlw Brower 172072022

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 386129C0A4C1462.
OR CONTRACT FOR THE PROJECT. SIGNATURE DATE
2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREA MPENSATI R EXTENSI F TIME BA IFFERI ™ THI
OR INCREASED COMPENSATION OR EXTENSION O E BASED ON DIFFERENCES BETWEEN THE DOCUMENT NOT CONSIDERED FINAL

CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
UNLESS ALL SIGNATURES COMPLETED




PROJECT REFERENCE NO. SHEET NO.

A-0009CA 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
(PAGE 1 OF 2)

SOIL _DESCRIPTION GRADATION
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
agczgozgmr::rrsg ?'E“s?gﬁgﬁéé"iiﬁirii'ﬁ% »;oEvéETR ::ScssoA;cnzgéE;gThEﬁ 5;2AN5100]0 g«.g;&;;’fc’:rﬁgw UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
H (AASH 3 ). SOIL_ CL AP-GRADED - ATES A MIXTURE OF UNIFORM PART F T R MOR 3
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: GAP-GRADED - INDICATES A MIXTURE OF UNIFO ICLE 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 l:guf:g”;SSLLLU?_ZRRZ';'JNB%';ﬁ%E?JF O?'F';ofggggs IS DESIGNATED BY THE TERMS:
SOIL LEGEND AND AASHTO CLASSIFICATION d d . i
MINERALOGICAL COMPOSITION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
0LASS, (< 35 PASSING 12000 (> 357, PASSING 1200) ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
o =3 e o [ a5 [as | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE.
CLASS. 4-2-4[-2-5 | a-2-6 [a-2-7 v COMPRESSIBILITY
TR TRy SLIGHTLY COMPRESSIBLE LL <31
StMBOL H ’;‘5“;* MODERATELY COMPRESSIBLE LL = 31 - 50
pv— HIGHLY COMPRESSIBLE LL > 50
0 PERCENTAGE OF MATERIAL
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
NATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 10%
. LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 20%
PASSING *40 SOILS WiTH “ G %
W _ ~ Lag wx| 41 v 4 w41 | 40 x| 41w [ 40 x| 41w SOLS Wl MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357
Pl 6 M NP |10 Mx (10 Mx [ 11 MN | 11 MN | 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > lox > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 0 am |8 M |12 w16 o mx AMOUNTS OF WSO?L";C GROUND WATER
ORGANIC
u?ra. ,J}.;:s s;o:vzﬁrn:’? N | STy oR cLavey . CLavEY WATITER \V4 WATER LEVEL IN BORE HOLE IMM:D]ATELV AFTER DRILLING
MATERIALS | sep | SPNO | GRAVEL AND SAND SOILS SOLS v _ STATIC WATER LEVEL AFTER _24  HOURS
ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
GEN. RATING EXCELLENT T0 GOOD FAIR T0 POOR FAR TO | poor | uNsulTABLE
A5 SUBGRADE POOR
QXM= sPRING oR seep
PIOF A-7-5 SUBGROUP IS < LL - 38 : Pl OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
SPT
o %y o O SELIE™
32?22?2“ MEDIUM DENSE 1o 10 30 N/a ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER
s DENSE 30 10 50 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST
(NON-COHE SIVE)
VERY DENSE > 58
VERY SOFT <2 <0.25 —— ~— INFERRED SOIL BOUNDARY CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 270 4 2.25 T0 0.5 "~ TEST BORING
SILT-CLAY MEDIUM STIFF 4708 25 10 1.0 =77=/7= INFERRED ROCK LINE 'O MONITORING WELL $ WiTH CORE
MATERIAL STIFF 870 15 170 2 PIE ZOMETER
(COHESIVE) VERY STIFF 15 T0 3@ 2704 -
- % J T rge ALLUVIAL SOIL BOUNDARY A INSTALLATION O~ SPT N-VALUE
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
OPENING. (M) 476 200 042 025 0075 0053 RS noercur UNSUITABLE WASTE E] ACCEPTABLE. BUT NOT TO BE
. . - - - . USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLOR.) (coB.) (R SaND SAND (sL) L)
(CSE. SD.) IF SD.) ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC )= DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | " oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC s - BULK
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY S - SPLIT SPOON
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
P;:ZEIEC CVET - SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
i ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
pLL _L PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO
EQUIPMENT USED ON SUBJECT PROJECT
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
g:j -+ g:;:zg‘;‘c:?ﬁm“ DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
T ] cMe-asc [] cuav arrs automatic [ ] MaNuAL
CoRY - © REQUIRES ADDITIONAL WATER TO
ATTAIN OPTIMUM MOISTURE [[] e conTINUOUS FLIGHT AUGER CORE SIZE:
[] cve-ss :
PLASTICITY & HOLLOW AUGERS e [
PLASTICITY_INDEX_(PD) DRY STRENGTH CME-550x [[] HaRD FacED FINGER BITS O~
NON PLASTIC ?-5 VERY LOW [ tunc.-carsioe NsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TesT HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM [] casmve [] wr aovencer [[] Post HoLE DIGoER
HIGHLY PLASTIC 26 OR MORE HIGH .
i [] porrasLe wHoisT % TRICONE STEEL TEETM | [T g auceR
TRICONE * TUNG.-CARB. (] sowoins roo
DIEDRICH D-50 —
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O OJ
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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
(PAGE 2 OF 2)

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

4

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) 100 BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.

ROCK (NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SEDIMENTARY ROCK | _1_ 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(P L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(V SLIL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

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

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

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

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

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

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Bf'ﬁ'; fgé’gs ;'S"CJER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH -
(MOD.SEVJ  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.
IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED R
iSRG AWIE s il hie LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
SEVERE BUT MASS IS EFFECTIVELY REDUCED T0 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
v SEV) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 180 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
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
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
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
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST’S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
8Y MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPFIOF
MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
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
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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
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.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
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
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

@.16 TO | FoOT
LESS THAN 0.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

.03 - @.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

INDURATION

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

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

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

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

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
ROADWAY DESIGN FILES DATED 7/11/202IPROVIDED BY TGS ENGINEERS

FIAD = FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT SHEET 4
BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST D. Goodnight
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_10824L STATION 108+24 OFFSET 43ftLT ALIGNMENT L 0 HR. 8.2
COLLARELEV. 2,080.5ft TOTAL DEPTH 22.7 ft NORTHING 608,315 EASTING 577,026 24 HR. 7.7
DRILL RIGHAMMER EFF/DATE  CG20446 Diedrich D50 76%06/14/2021 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER C. Odom START DATE 10/27/21 COMP. DATE 10/27/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2085
2080 I 2,080.5 GROUND SURFACE 00
2,0795T 1.0 i ARTIFICIAL FILL
T 2 3 3 6' M Medium Stiff, Red-Brown, Fine Sandy SILT
2.077.0] 35 1 20175 _ _(A4) withtracegravel 30
1 2 3 3 *6_ M Loose, Red-Brown, Silty Fine SAND (A-2-4
2075 L 20080  _ __ _ ___ _ __ ____ __ __ ___ 55
2,074 5:_ 6.0 5 1 5 . Soft, Red-Brown-Gray, Fine Sandy SILT
1S +,3 . wr (A-4), with trace gravel
20720 85
1 1 47 52| | L=t =S b M 20715 ALLUVIAL 90
2070 1 100/0.7 2,070.0 ) ) 105
Hard, Gray, Fine Sandy SILT (A-4), with
T -1- trace organics and Boulders/Cobbles ]
2067.0] 135 sl RESIDUAL
1 5 6 12 A _*18 M Very Stiff, Tan, Fine Sandy SILT (A-4)
2065 I
1 2\
+ -\
20620 185 . 5 7 B e
2060 ] B R M
] T ___ I —_——1———- 2,059.0 21.5
205781 227 N T T 7‘_ 74 2.057.8 WEATHERED ROCK 2.7
50/0.0 60/0.0 Tan, (SCHIST)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,057.8 ft On Crystalline Rock (SCHIST)




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST D. Goodnight

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L 10840R | STATION 108+40 OFFSET 20 ft RT ALIGNMENT L 0 HR. 126
COLLARELEV. 2,083.1 ft TOTAL DEPTH 19.0 ft NORTHING 608,294 EASTING 577,087 24 HR. 11.1

DRILL RGHAMMER EFF/DATE  AMEE9553 CMVE-550X 80% 03/12/2021

|DRILLI\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Phillips

START DATE 09/15/21

COMP. DATE 09/15/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH o 25 5 5 100 v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft i A ) NO. /moll G | ELev. () DEPTH (ft)
2085 -
T GROUND SURFACE 0.0)
20821 10 1 ROADWAY EMBANKMENT
1 3 6 6 . +12. M Stiff, Red-Tan, Fine Sandy, Silty CLAY
20801, o796t 35 / VL ____ (AT withtracegravel  ____— 39
4 3 4 5 ‘&9 M Medium Stiff to Stiff, Gray-Tan, Fine Sandy
—+ B SILT (A-4), with trace gravel
2,077 1 6.0 oy - -
T 3 3 7 +7 o M
2075 8.0
207461 85 T T T T T T T anTovial, T — —
T . . ALLUVIAL
1 WOH|WOH[ 1 *1_ : : W Very Soft, Gray-White, Fine Sandy SILT
1 | - - L (A-4), with trace gravel and organics 120
2070 T I I | T T T T T T T RESIDUAL T T
2.069.6-13.5 7 123 [ 22 Ll M Dense, Tan-Brown, Silty Fine SAND
1 . 945 (A-2-4), with some rock fragments
1S O
2065 T b e 17.5
2064 61 185 WEATHERED ROCK 19.0
100/0. 100/0.5@ =\ Tan, (SCHIST) -

Boring Terminated at Elevation 2,064.1 ft In
Weathered Rock (SCHIST)
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _GRAHAM

PROJECT DESCRIPTION UPGRADE US 129 FROM
SOUTH OF SR 1275 TO NC 143 AND UPGRADE NC
143 FROM US 129 TO SR 1223

SITE DESCRIPTION _STRUCTURE ON NC 143 OVER
SWEETWATER CREEK AT -L- STATION 113+69

- RCBC CULVERT EXTENSION

CONTENTS PERSONNEL
CG2 EXPLORATION

SHEET NO. DESCRIPTION
| TITLE SHEET N. MCLAREN
2, 2A LEGEND (SOIL & ROCK)
3 SITE PLAN
4-7 BORE LOGS

INVESTIGATED BY __CG2
DRAWN BY _M. BREWER, P.E.

CHECKED BY R. KRAL, P.E.

SUBMITTED BY _CG2
oate _ DECEMBER 2021

Prepared in the Office of:

CAROLINAS
3 GEOTECHNICAL
A GROUP

2400 CROWNPOINT EXECUTIVE DRIVE

CAUTION NOTICE CHARLOME, NG 28227

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE (980) 339-8684

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 (9I9) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD iy,
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT. “‘ \\(\ CA o n, ”,
GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A \ Q\ eseeteey,” / ‘%, s,
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY & L%,
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA Q Q ‘ESS /O v %
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA NI Q /1/ )
CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. IS -
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE - X \/ e =
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR - SEAL . =
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS = P =
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS. = 3 041986 : =
< o ~
THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE =0 s ;
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING 7o, (“,‘/ <$
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL ”, VG INE S
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE ’, e eenneess® % \
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE,NOR THE INTERPRETATIONS MADE. OR ( % Q
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. (7} W
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS hy, st

AS HE DEEMS NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN ) .
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT DocuSigned by:
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

o D). Mattlw Brower 172072022

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 386129C0A4C1462.
OR CONTRACT FOR THE PROJECT. SIGNATURE DATE
2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREA MPENSATI R EXTENSI F TIME BA IFFERI ™ THI
OR INCREASED COMPENSATION OR EXTENSION O E BASED ON DIFFERENCES BETWEEN THE DOCUMENT NOT CONSIDERED FINAL

CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
UNLESS ALL SIGNATURES COMPLETED
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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
(PAGE 1 OF 2)

SOIL DESCRIPTION GRADATION
SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION - -
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: 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:

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED.

SOIL LEGEND AND AASHTO CLASSIFICATION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERALOGICAL COMPOSITION
cLass. (< 351 PASSING *200) 1> 35 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
P 3 ] "2 v o [ o5 | :;; ARE USED IN oEscmPnor::so::;r; ér:;lgnlsl_ﬁuilosnso OF SIGNIFICANCE.
CLASS. 4-2-4|A-25|A-2-6[A-27 e
TR T SLIGHTLY COMPRESSIBLE LL <31
StMBOL H ’;‘5“;* MODERATELY COMPRESSIBLE LL = 31 - 50
pv— HIGHLY COMPRESSIBLE LL > 50
0 PERCENTAGE OF MATERIAL
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
NATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10%
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 207
W - — |40 mx| 41 v |40 mx] 41 x| 40 x| 41 (40 mx] 41 oy ?.'JIII'}?.EHIJ: MODERATELY ORGANIC 5 - lov 12 - 201 SOME 20 - 351
Pl 6 M NP |10 Mx (10 Mx [ 11 MN | 11 MN | 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > lox > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 0 am |8 M |12 w16 o mx AMOUNTS OF WSO?L";C GROUND WATER
ORGANIC
u%uFa. 'J;;gs s;o:vzﬂrn:’? N | STy oR cLavey . CLavEY VATTER \V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
NATERIALS | saNp | SAND|  GRAVEL AND SeND SOILS SOLS v _ STATIC WATER LEVEL AFTER _24  HOURS
PW PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
A?&Rn?::a’:c EXCELLENT T0 GOOD FAIR TO POOR rmo POOR | UNSUITABLE Mew
QXM= sPRING oR seep
PIOF A-7-5 SUBGROUP IS < LL - 38 : Pl OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
SPT
o Q%o rwome O L IeLe
GRANULAR MEDIUM DENSE 12 10 38 N/A
MATERIAL ARTIFICIAL FILL (AF) OTHER EB AUGER BORING @ CONE PENETROMETER
(NON-COHESIVE) VES’E'&ENSE 3°>T5°05° THAN ROADWAY EMBANKMENT TEST
VERY SOFT <2 <0.25 —— ~— INFERRED SOIL BOUNDARY {t} CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 270 4 2.25 T0 0.5 _ "~ TEST BORING
SILT-CLAY MEDIUM STIFF 4708 25 10 1.0 =77=/7= INFERRED ROCK LINE 'O MONITORING WELL WiTH CORE
MATERIAL STIFF 8 10 15 170 2
(COHESIVE) VERY STIFF 15 10 30 2704 wvwme® ALLUVIAL SOIL BOUNDARY A PIEZOMETER O~ SPT N-vALUE
HARD s 30 " INSTALLATION
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
OPENING. (M) 476 200 042 025 0075 0053 RS noercur UNSUITABLE WASTE E] ACCEPTABLE. BUT NOT TO BE
. . - - - . USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL cgzzgs ;2:«% SILT cLAY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLDR.) (coB.) (GR.) (sL.) )
(CSE. SD.) IF SD.) ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC )= DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | " oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC s - BULK
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
PLASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
"me - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
pLL _L PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO
EQUIPMENT USED ON SUBJECT PROJECT
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
OM L OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
St SHRINCAGE LT ] cMe-asc [] cuav arrs automatic [ ] MaNuAL
CoRY - © REQUIRES ADDITIONAL WATER TO o CONTINOUS FLIGHT AUGER
ATTAIN OPTIMUM MOISTURE [] cve-ss CORE SIZE:
PLASTICITY & HOLLOW AUGERS e [
PLASTICITY_INDEX_(PD) DRY STRENGTH [ cve-ss0 [[] HaRD FacED FINGER BITS O~
NON PLASTIC ?-5 VERY LOW [ tunc.-carsioe NsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TesT HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM [] casmve [] wr aovencer [[] Post HoLE DIGoER
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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

4

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) 100 BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.

ROCK (NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SEDIMENTARY ROCK | _1_ 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(P L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(V SLIL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

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

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

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

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

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

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Bf'ﬁ'; fgé’gs ;'S"CJER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH -
(MOD.SEVJ  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.
IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED R
iSRG AWIE s il hie LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
SEVERE BUT MASS IS EFFECTIVELY REDUCED T0 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
v SEV) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 180 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
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
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
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
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST’S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
8Y MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPFIOF
MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
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
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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
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.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
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
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

@.16 TO | FoOT
LESS THAN 0.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

.03 - @.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

INDURATION

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

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

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

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

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
ROADWAY DESIGN FILES DATED 7/11/202IPROVIDED BY TGS ENGINEERS

FIAD = FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT SHEET 4
BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_11317R STATION 113+17 OFFSET 22 ftRT ALIGNMENT L 0 HR. 9.5
COLLARELEV. 2,086.9 ft TOTAL DEPTH 25.0 ft NORTHING 608,693 EASTING 577,349 24 HR. 10.3
DRILL RIGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER J. Estep START DATE 10/21/20 COMP. DATE 10/21/20 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2090 I
1 | 2,086.9 GROUND SURFACE 0.0
208591 10 L. .. ... ... ROADWAY EMBANKMENT
2085 1 4 4 5 9 M Stiff, Red-Brown, Fine to Coarse Sandy,
2083.4T 3.5 ™ - R R R 2—‘98—9—\ _ gltl(l_A_Y(_A—l—S_), ﬂitﬂt@cggLa\El_ o =4
T 3 1 2 M ALLUVIAL
T N R R Very Soft to Medium Stiff, Gray-Tan, Fine to
2080 2,080 q__ 6.0 T TWorRl 1 ‘/ c ot W Coarse Sandy SILT_(A—4), with trace
1 organics
20784T 85 \-- -
T WOH[ T [ 2 ||&;° - Wr
1 ]
2075 1 | 20749 o __ 120
4 . B RESIDUAL
2,073 4__ 13.5 7z 3 7 . ' R Stiff to Very Stiff, Tan-Brown-Black, Fine
1 . «10 M Sandy SILT (A-4), with trace mica
2070 T Y
206847 185 ) ?\:
i 5 8 | 1 “@1o M
2065 1 i \‘
206347 235 oo
’ 10 [ 13 23 M 2,061.9 25.0

Boring Terminated at Elevation 2,061.9 ft In
Residual Fine Sandy Silt (A-4)

Notes:
Boulders Encountered at 1.7'




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT SHEET 5
BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_11365L STATION 113+65 OFFSET 35ftLT ALIGNMENT L 0 HR. 115
COLLARELEV. 2,088.0 ft TOTAL DEPTH 23.9ft NORTHING 608,764 EASTING 577,328 24 HR. 8.8
DRILL RIGHAMMER EFF/DATE  CG29022 Mohile B-29 88%03/26/2020 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER J. Estep START DATE 10/21/20 COMP. DATE 10/21/20 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5f | 05t | |0 2 % o 100] | NO. | /mol| G | ELev.) DEPTH (ft)
2090 I
T [ 2,088.0 GROUND SURFACE 0.0
208701 10 .. .. ROADWAY EMBANKMENT
1 5 195/0.2 c | 100079 Medium Stiff to Hard, Orange-Tan-Brown,
2085 =T : Fine Sandy SILT (A-4), with I
2084%F 35 ——= = ine Sandy (A-4), with some gravel
i 21203 ||esrT 0
20820] 60 5 - -
+ &
2080 | 80 _ __ __ _ _ __ __ _ __ _ _ _ __ _ _ __ ___ _80]
205 B8 4 e ALLUVIAL
1 929 Medium Dense, Gray-Tan-Brown, Fine to
1 |- - Coarse Sandy GRAVEL (A-1-b)
4 |__.|. I I %o __ __ __ 120
2075 | RESIDUAL
2074 ﬁ:_ 135 71 28 13 L) Very Stiff to Hard, Brown-Tan-Gray, Fine to
4 .. Coarse Sandy SILT (A-4), with some
4 ./( - gravel-sized rock fragments
1 7.
2070, ngo 5+ 185 = = - 7
i N i
1 NE
2065}, nga 5t 235 !__ _____ P pup——— 645 _ _ _ _ _ __ _ _ _ __ _ _ _ _ _ __ 235
100/0. 100/0.49 WEATHERED ROCK
Gray-Tan (MICA SCHIST)

Boring Terminated at Elevation 2,064.1 ft In
Weathered Rock (MICA SCHIST)




GEOTECHNICAL BORING REPORT SHEET 6

BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L 11380R | STATION 113+80 OFFSET 23 ftRT ALIGNMENT L 0 HR. 6.8
COLLARELEV. 2,087.5 ft TOTAL DEPTH 25.0 ft NORTHING 608,745 EASTING 577,384 24 HR. 9.9

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILLER J. Estep START DATE 10/21/20 COMP. DATE 10/21/20 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2090 -
4 |- 2,087.5 GROUND SURFACE 0.0)
20865T 10 1--- ROADWAY EMBANKMENT
2085 T 4 3 3 g Medium Stiff, Orange-Tan-Brown, Fine to
sasaal as - Coarse Sandy SILT (A-4), with trace gravel
1 1 2 3 5 - -
208157 60 3 3 3 s 20820 ALL U—Vm————————sé
2080 1 2 Very Soft, Red-Brown-Orange-Gray-Brown,
20790] 85 .. Fine to Coarse Sandy SILT (A-4), with trace
1 WOH|WOH|WOH 0- - pebble-sized rock fragments
T L - 20785 120
2018 20740] 135 1 RESIDUAL
3 3 7 |- - Medium Stiff to Hard, Gray-Tan-Black, Fine
T a7 - - to Coarse Sandy SILT (A-4), with trace to
T ) '\‘\' some gravel-sized rock fragments and
2070 I BN trace mica
20690] 185 N
T 11 22 16 - Ne3g | - - -
4 N <
2065 I RN
20640] 235 R I N
25 | 53 | 34 R R T 2,062.5 25.0

Boring Terminated at Elevation 2,062.5 ft In
Residual Fine to Coarse Sandy Silt (A-4)

NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 32572.1.FS10 |TIP A-0009CA |COUNTY GRAHAM |GEOLOGIST

N. McLaren

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223

BORING NO. CULV_L_11411L STATION 114+11 OFFSET 13ftLT ALIGNMENT

L

COLLARELEV. 2,088.6 ft TOTAL DEPTH 24.8 ft NORTHING 608,791

EASTING 577,371

GROUND WTR (ft)
0 HR. 8.5
24 HR. 11.0

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep START DATE 10/21/20 COMP. DATE 10/21/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2090 -
4 | 2,088.6 GROUND SURFACE 0.0
20876+ 10 - 3 ROADWAY EMBANKMENT
T 7 8 6 - -fM Medium Stiff to Stiff, Orange-Gray-Red,
2085 | 2 08511 35 Y A Fine to Coarse Sandy SILT (A-4), with trace
+ 4 3 3 .#8 .. gravel
2,082.61 6.0 Y
I 7132 45- .-
1S R 2,080.6 8.0
2080 |2.0801] 85 | T T T T T nuvialL T T T
1 1 > t ALLL!VIAL
T .3\- - - - - Soft, Gray-Brown, Fine to Coarse Sandy
T+ SN SILT (A-4)
+ St IR 2066 _ _ __ _ _ __________ _ 120
—+ L B O Dense, Gray-Tan-Black, Fine to Coarse
G ) )
2075 | 2 075 1“ 135 77 o 5 ~ Sandy GRAVEL (A-1-b)
1S - -
T 'L-'_'_'.I' 206 _ _ _ _ __ _ _ __ 170
1 RESIDUAL
20701207011 185 18 19 29 } Very Dense, Gray-Tan-Brown, Silty Fine to
T SRR EEREEENEN BN & Coarse SAND (A-2-4), with some
T ik gravel-sized rock fragments
1 .
2065 | 2065 1] 235 [ 208810 _ _ _ __ _ __ _ _ _ __ __ __ __ _ 233
27 | 55 |45/0.3 . [ 2.063.8 WEATHERED ROCK 24.8
100/0.8% \ Gray-Black-Tan (MICA SCHIST) /—

Boring Terminated at Elevation 2,063.8 ft In
Weathered Rock (MICA SCHIST)
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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) 7T07-6850. 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 CLAM 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
CG2 EXPLORATION

D. GOODNIGHT

INVESTIGATED BY __CG2
DRAWN BY _M. BREWER, P.E.

CHECKED BY R. KRAL, P.E.

SUBMITTED BY _CG2
oaTE _JANUARY 2021

Prepared in the Office of:
& ; CAROLINAS
GEOTECHNICAL
= GROUP

2400 CROWNPOINT EXECUTIVE DRIVE

SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

Wy
“ ‘\:\ CA '?'0'; ',"

\ SRSTILITIN

Q /V ’

5 SEAL
041986

~
~
~
-
-
-
-
-
-
-
-

DocuSigned by:

D). Mattlw Brower 172072022

386129C0A4C1462.
SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




PROJECT REFERENCE NO. SHEET NO.

A-0009CA 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
(PAGE 1 OF 2)

SOIL DESCRIPTION GRADATION
SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION - -
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: 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:

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED.

SOIL LEGEND AND AASHTO CLASSIFICATION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERALOGICAL COMPOSITION
cLass. (< 351 PASSING *200) 1> 35 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
P 3 ] "2 v o [ o5 | :;; ARE USED IN oEscmPnor::so::;r; ér:;lgnlsl_ﬁuilosnso OF SIGNIFICANCE.
CLASS. 4-2-4|A-25|A-2-6[A-27 e
TR TRy SLIGHTLY COMPRESSIBLE LL <31
StMBOL H ’;‘5“;* MODERATELY COMPRESSIBLE LL = 31 - 50
pv— HIGHLY COMPRESSIBLE LL > 50
0 PERCENTAGE OF MATERIAL
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
NATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10%
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 207
W - — |40 mx| 41 v |40 mx] 41 x| 40 x| 41 (40 mx] 41 oy ?.'JIII'}?.EHIJ: MODERATELY ORGANIC 5 - lov 12 - 201 SOME 20 - 351
Pl 6 M NP |10 Mx (10 Mx [ 11 MN | 11 MN | 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > lox > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 0 am |8 M |12 w16 o mx AMOUNTS OF WSO?L";C GROUND WATER
ORGANIC
u%uFa. 'J;;gs s;o:vzﬂrn:’? N | STy oR cLavey . CLavEY VATTER \V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
NATERIALS | saNp | SAND|  GRAVEL AND SeND SOILS SOLS v _ STATIC WATER LEVEL AFTER _24  HOURS
PW PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
A?&Rn?::a’:c EXCELLENT T0 GOOD FAIR TO POOR rmo POOR | UNSUITABLE Mew
QXM= sPRING oR seep
PIOF A-7-5 SUBGROUP IS < LL - 38 : Pl OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
SPT
o Q%o rwome O L IeLe
GRANULAR MEDIUM DENSE 12 10 38 N/A
MATERIAL ARTIFICIAL FILL (AF) OTHER EB AUGER BORING @ CONE PENETROMETER
(NON-COHESIVE) VES’E'&ENSE 3°>T5°05° THAN ROADWAY EMBANKMENT TEST
VERY SOFT <2 <0.25 —— =~ INFERRED SOIL BOUNDARY {t} CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 270 4 2.25 T0 0.5 _ "~ TEST BORING
SILT-CLAY MEDIUM STIFF 4708 25 10 1.0 =77=/7= INFERRED ROCK LINE 'O MONITORING WELL WiTH CORE
MATERIAL STIFF 8 10 15 170 2
(COHESIVE) VERY STIFF 15 10 30 2704 wvwme® ALLUVIAL SOIL BOUNDARY A PIEZOMETER O~ SPT N-vALUE
HARD s 30 " INSTALLATION
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
OPENING. (M) 476 200 042 025 0075 0053 RS noercur UNSUITABLE WASTE E] ACCEPTABLE. BUT NOT TO BE
. . - - - . USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL cgzzgs ;2:«% SILT cLAY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLDR.) (coB.) (GR.) (sL.) )
(CSE. SD.) IF SD.) ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC )= DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | " oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC s - BULK
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
PLASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
"me - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
pLL _L PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO
EQUIPMENT USED ON SUBJECT PROJECT
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
OM L OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
St SHRINCAGE LT ] cMe-asc [] cuav arrs automatic [ ] MaNuAL
CoRY - © REQUIRES ADDITIONAL WATER TO o CONTINOUS FLIGHT AUGER
ATTAIN OPTIMUM MOISTURE [] cve-ss CORE SIZE:
PLASTICITY & HOLLOW AUGERS e [
PLASTICITY_INDEX_(PD) DRY STRENGTH [ cve-ss0 [[] HaRD FacED FINGER BITS O~
NON PLASTIC ?-5 VERY LOW [ tunc.-carsioe NsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TesT HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM [] casmve [] wr aovencer [[] Post HoLE DIGoER
HIGHLY PLASTIC 26 OR MORE HIGH [] porrasLe wHoisT [] wicone STEEL TEETH | g suckr
COLOR TRICONE * TUNG.-CARB.
DIEDRICH D50 ] - [] sownoing Rop
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O OJ




PROJECT REFERENCE NO. SHEET NO.

A-0009CA 2A

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

4

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) 100 BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.

ROCK (NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SEDIMENTARY ROCK | _1_ 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(P L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(V SLIL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

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

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

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

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

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

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Bf'ﬁ'; fgé’gs ;'S"CJER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH -
(MOD.SEVJ  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.
IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED R
iSRG AWIE s il hie LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
SEVERE BUT MASS IS EFFECTIVELY REDUCED T0 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
v SEV) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 180 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
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
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
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
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST’S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
8Y MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPFIOF
MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
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
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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
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.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
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
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

@.16 TO | FoOT
LESS THAN 0.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

.03 - @.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

INDURATION

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

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

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

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

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
ROADWAY DESIGN FILES DATED 7/11/2021 PROVIDED BY TGS ENGINEERS

FIAD = FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 1/12/22

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 4

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST D. Goodnight

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_14459R | STATION 144+59 OFFSET 45 ft RT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,147.9ft TOTAL DEPTH 11.2 ft NORTHING 609,887 EASTING 580,170 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE  CG20446 Diedrich D50 76% 06/14/2021

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER C. Odom

START DATE 12/13/21

COMP. DATE 12/13/21

| 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 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2150 B
1 2,147.9 GROUND SURFACE 0.0
1 I ROADWAY EMBANKMENT
214591 20 - Medium Dense, Brown-Gray, Silty Fine
248 s | 2| 9|7 y o6 M SAND (A-2-4), with some gravel
T 9 10 8 : _11 g M
214091 70 R
2140 21394T 85 3 ° E i ——— — M 2,139.4 8.5
3 100/0.5 R S T T T oo WEATHERED ROCK
5 136.81 111 R 21368 Tan, (METASANDSTONE) "1
60/0.1 60/0.1 CRYSTALLINE ROCK

/'\_11_2/

Tan-Gray, (METASANDSTONE)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,136.7 ft In Crystalline Rock
(METASANDSTONE)




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 1/12/22

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST D. Goodnight

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_14460L | STATION 144+60 OFFSET 30ftLT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,145.4 ft TOTAL DEPTH 19.3 ft NORTHING 609,959 EASTING 580,148 24 HR. 15.4

DRILL RIGIHAMMER EFF./DATE  CG20446 Diedrich D50 76% 06/14/2021

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER C. Odom

START DATE 12/13/21

COMP. DATE 12/13/21

| 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 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2150 H
o145 1 L 21454 GROUND SURFACE 0.0
- ! (= ROADWAY EMBANKMENT
21434T 20 R L Medium Dense, Tan-Brown, Silty Fine SAND
21419l as 8 10 1 /;__521 t (A-2-4) with some gravel
2140 T SO e L
-1 ) |_
21384T 7.0 - 2 - Y |
2,136.9] 85 e - Y 30 t
2135 I " ‘\19 ) -
A}
1 - \- - L
T - - L
2,131.90 135 1718 N- - - bt 21314 14.0
2130 T - 935 - B RESIDUAL
T | Dense, Tan-Brown, Silty Fine SAND (A-2-4)
T ) !_'_'_._"_'_'_____ 21274  _ _ _ _ ____ __ _____ _ _ _ __ 180
21269, 185 1 r SRR R NN ¥ 21261 WEATHERED ROCK 19.3
100/0.8 Tan-Brown, (METASANDSTONE) ]

Boring Terminated at Elevation 2,126.1 ft In
Weathered Rock (METASANDSTONE)
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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) 7T07-6850. 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 CLAM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES:

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

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

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
(PAGE 1 OF 2)

SOIL _DESCRIPTION GRADATION
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
agczgozgmr::rrsg ?'E“s?gﬁgﬁéé"iiﬁirii'ﬁ% »;oEvéETR ::ScssoA;cnzgéE;gThEﬁ 5;2AN5100]0 g«.g;&;;’fc’:rﬁgw UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
H (AASH 3 ). SOIL_ CL AP-GRADED - ATES A MIXTURE OF UNIFORM PART F T R MOR 3
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: GAP-GRADED - INDICATES A MIXTURE OF UNIFO ICLE 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 l:guf:g”;SSLLLU?_ZRRZ';'JNB%';ﬁ%E?JF O?'F';ofggggs IS DESIGNATED BY THE TERMS:
SOIL LEGEND AND AASHTO CLASSIFICATION d d . i
MINERALOGICAL COMPOSITION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
0LASS, (< 35 PASSING 12000 (> 357, PASSING 1200) ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
o =3 e o [ a5 [as | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE.
CLASS. 4-2-4[-2-5 | a-2-6 [a-2-7 v COMPRESSIBILITY
TR TRy SLIGHTLY COMPRESSIBLE LL <31
StMBOL H ’;‘5“;* MODERATELY COMPRESSIBLE LL = 31 - 50
pv— HIGHLY COMPRESSIBLE LL > 50
0 PERCENTAGE OF MATERIAL
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
NATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 10%
. LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 20%
PASSING *40 SOILS WiTH “ G %
W _ ~ Lag wx| 41 v 4 w41 | 40 x| 41w [ 40 x| 41w SOLS Wl MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357
Pl 6 M NP |10 Mx (10 Mx [ 11 MN | 11 MN | 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > lox > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 0 am |8 M |12 w16 o mx AMOUNTS OF WSO?L";C GROUND WATER
ORGANIC
u?ra. ,J}.;:s s;o:vzﬁrn:’? N | STy oR cLavey . CLavEY WATITER \V4 WATER LEVEL IN BORE HOLE IMM:D]ATELV AFTER DRILLING
MATERIALS | sep | SPNO | GRAVEL AND SAND SOILS SOLS v _ STATIC WATER LEVEL AFTER _24  HOURS
ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
GEN. RATING EXCELLENT T0 GOOD FAIR T0 POOR FAR TO | poor | uNsulTABLE
A5 SUBGRADE POOR
QXM= sPRING oR seep
PIOF A-7-5 SUBGROUP IS < LL - 38 : Pl OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
SPT
o %y o O SELIE™
32?22?2“ MEDIUM DENSE 1o 10 30 N/a ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER
s DENSE 30 10 50 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST
(NON-COHE SIVE)
VERY DENSE > 58
VERY SOFT <2 <0.25 —— ~— INFERRED SOIL BOUNDARY CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 270 4 2.25 T0 0.5 "~ TEST BORING
SILT-CLAY MEDIUM STIFF 4708 25 10 1.0 =77=/7= INFERRED ROCK LINE 'O MONITORING WELL $ WiTH CORE
MATERIAL STIFF 870 15 170 2 PIE ZOMETER
(COHESIVE) VERY STIFF 15 T0 3@ 2704 -
- % J T rge ALLUVIAL SOIL BOUNDARY A INSTALLATION O~ SPT N-VALUE
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
OPENING. (M) 476 200 042 025 0075 0053 RS noercur UNSUITABLE WASTE E] ACCEPTABLE. BUT NOT TO BE
. . - - - . USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLOR.) (coB.) (R SaND SAND (sL) L)
(CSE. SD.) IF SD.) ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC )= DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | " oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC s - BULK
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY S - SPLIT SPOON
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
P;:ZEIEC CVET - SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
i ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
pLL _L PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO
EQUIPMENT USED ON SUBJECT PROJECT
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
g:j -+ g:;:zg‘;‘c:?ﬁm“ DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
T ] cMe-asc [] cuav arrs automatic [ ] MaNuAL
CoRY - © REQUIRES ADDITIONAL WATER TO
ATTAIN OPTIMUM MOISTURE [[] e conTINUOUS FLIGHT AUGER CORE SIZE:
[] cve-ss :
PLASTICITY & HOLLOW AUGERS e [
PLASTICITY_INDEX_(PD) DRY STRENGTH CME-550x [[] HaRD FacED FINGER BITS O~
NON PLASTIC ?-5 VERY LOW [ tunc.-carsioe NsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TesT HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM [] casmve [] wr aovencer [[] Post HoLE DIGoER
HIGHLY PLASTIC 26 OR MORE HIGH .
i [] porrasLe wHoisT % TRICONE STEEL TEETM | [T g auceR
TRICONE * TUNG.-CARB. (] sowoins roo
DIEDRICH D-50 —
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O OJ
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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
(PAGE 2 OF 2)

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

4

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) 100 BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.

ROCK (NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SEDIMENTARY ROCK | _1_ 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(P L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(V SLIL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

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

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

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

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

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

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Bf'ﬁ'; fgé’gs ;'S"CJER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH -
(MOD.SEVJ  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.
IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED R
iSRG AWIE s il hie LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
SEVERE BUT MASS IS EFFECTIVELY REDUCED T0 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
v SEV) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 180 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
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
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
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
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST’S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
8Y MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPFIOF
MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
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
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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
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.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
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
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

@.16 TO | FoOT
LESS THAN 0.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

.03 - @.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

INDURATION

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

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

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

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

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
ROADWAY DESIGN FILES DATED 7/11/2021 PROVIDED BY TGS ENGINEERS

FIAD = FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT SHEET 4
BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST S, Braun
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_19492L STATION 194+92 OFFSET 55ftLT ALIGNMENT L 0 HR. 3.5
COLLARELEV. 2,193.3ft TOTAL DEPTH 19.3 ft NORTHING 612,810 EASTING 584,088 24 HR. 3.5
DRILL RIGHAMVER EFF/DATE  OG20446 Diedrich D50 89%605/22/2019 |DRILLI\/EI'HCD H.S. Augers HAMMER TYPE  Autormetic
DRILLER C. Odom START DATE 02/15/21 COMP. DATE 02/15/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2195 |
T 2,193.3 GROUND SURFACE 0.0
21923T 10 T ALLUVIAL
T 1 1 7 *8 I R A M Medium Stiff to Stiff, Brown, Fine to Coarse
2190 | 5 1898l 35 D A R v Sandy, Silty CLAY (A-7-5), with little gravel
T 9 5 | 4 o- M
2187’3-- 60 T e e T— — —— — —— — — s - >
T g RESIDUAL
4 12 32 35 P . .. l6‘7 e M Stiff to Hard, Brown-Tan-Orange-Red-Gray,
218515 18481 85 \ Fine to Coarse Sandy SILT (A-4)
T 5 | 24 | 55 N ) [ M
4 - e - - - - - - .././"....
-4 - .///. - -
218015 17981 135 1 =7
+ 1216 6 ey i R BRI B Sat.
I S D R I IS
1 b
2175 | 5 174 81 185 I N A— — So o748 __ __ 185
9 [ 9173 100106 2172.0 WEATHERED ROCK 9.3
: \ Gray (META-SANDSTONE)

Boring Terminated at Elevation 2,174.0 ft In
Weathered Rock (META-SANDSTONE)




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT SHEET 5

BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST D. Goodnight
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_19495R STATION 194+95 OFFSET 29ftRT ALIGNMENT L 0 HR. 10.7
COLLARELEV. 2,199.2 ft TOTAL DEPTH 18.7 ft NORTHING 612,730 EASTING 584,114 24 HR. 8.6
DRILL RIGHAMMER EFF/DATE  AME9553 CME-550X 80% 03/12/2021 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER J. Phillips START DATE 09/16/21 COMP. DATE 09/16/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2200 GROUND SURFACE 0.0)
219821 10 "7 "7 ] ROADWAY EMBANKMENT
] 2 2 2 *'4: R co co Soft, Brown, Fine Sandy SILT (A-4) 30
2195 [PABTF 38 4 | = 5o, RedBrown, Fine Sandy CLAY (A-6), |
i '*2_ L with trace organics and gravel
219327 60
] WOH[ 1 2 +'3: T
21907+ 85 - -
2190 3 T [WOH| 3 5
] e 21882 _ 10
] R ': ALLUVIAL
1 T N | A Dense, Brown-Gray, Silty, Gravelly, Fine to
2185 |-2-185 7_ 135 w | 1g | + y 2,185.7 \ Coarse SAND (A1) 13.5
i A . A RESIDUAL
4 -1 Dense, Gray-Brown, Silty Fine to Coarse
E S B | B BN SAND (A-2-4), with some rock fragments
21805+ 187 T R A P vl 2,180.7 185
= 70070 2 100/0.29 | WEATHERED ROCK

Gray, (META-SANDSTONE)

Boring Terminated at Elevation 2,180.5 ft In
Weathered Rock (META-SANDSTONE)
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CAUTION NOTICE CHARLOME, NG 28227

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE (980) 339-8684

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 (9I9) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD iy,
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT. “‘ \\(\ CA o n, ”,
GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A \ Q\ eseeteey,” / ‘%, s,
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY & L%,
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA Q Q ‘ESS /O v %
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA NI Q /1/ )
CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. IS -
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE - X \/ e =
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR - SEAL . =
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS = P =
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS. = 3 041986 : =
< o ~
THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE =0 s ;
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING 7o, (“,‘/ <$
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL ”, VG INE S
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE ’, e eenneess® % \
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE,NOR THE INTERPRETATIONS MADE. OR ( % Q
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. (7} W
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS hy, st

AS HE DEEMS NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN ) .
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT DocuSigned by:
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

o D). Mattlw Brower 172072022

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 386129C0A4C1462.
OR CONTRACT FOR THE PROJECT. SIGNATURE DATE
2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREA MPENSATI R EXTENSI F TIME BA IFFERI ™ THI
OR INCREASED COMPENSATION OR EXTENSION O E BASED ON DIFFERENCES BETWEEN THE DOCUMENT NOT CONSIDERED FINAL

CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
UNLESS ALL SIGNATURES COMPLETED
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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
(PAGE 1 OF 2)

SOIL DESCRIPTION GRADATION
SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DI586). SOIL CLASSIFICATION - -
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: 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:

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED.

SOIL LEGEND AND AASHTO CLASSIFICATION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERALOGICAL COMPOSITION
cLass. (< 351 PASSING *200) 1> 35 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
P 3 ] "2 v o [ o5 | :;; ARE USED IN oEscmPnor::so::;r; ér:;lgnlsl_ﬁuilosnso OF SIGNIFICANCE.
CLASS. 4-2-4|A-25|A-2-6[A-27 e
TR T SLIGHTLY COMPRESSIBLE LL <31
StMBOL H ’;‘5“;* MODERATELY COMPRESSIBLE LL = 31 - 50
pv— HIGHLY COMPRESSIBLE LL > 50
0 PERCENTAGE OF MATERIAL
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
NATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10%
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 207
W - — |40 mx| 41 v |40 mx] 41 x| 40 x| 41 (40 mx] 41 oy ?.'JIII'}?.EHIJ: MODERATELY ORGANIC 5 - lov 12 - 201 SOME 20 - 351
Pl 6 M NP |10 Mx (10 Mx [ 11 MN | 11 MN | 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > lox > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 0 am |8 M |12 w16 o mx AMOUNTS OF WSO?L";C GROUND WATER
ORGANIC
u%uFa. 'J;;gs s;o:vzﬂrn:’? N | STy oR cLavey . CLavEY VATTER \V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
NATERIALS | saNp | SAND|  GRAVEL AND SeND SOILS SOLS v _ STATIC WATER LEVEL AFTER _24  HOURS
PW PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
A?&Rn?::a’:c EXCELLENT T0 GOOD FAIR TO POOR rmo POOR | UNSUITABLE Mew
QXM= sPRING oR seep
PIOF A-7-5 SUBGROUP IS < LL - 38 : Pl OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
SPT
o Q%o rwome O L IeLe
GRANULAR MEDIUM DENSE 12 10 38 N/A
MATERIAL ARTIFICIAL FILL (AF) OTHER EB AUGER BORING @ CONE PENETROMETER
(NON-COHESIVE) VES’E'&ENSE 3°>T5°05° THAN ROADWAY EMBANKMENT TEST
VERY SOFT <2 <0.25 —— ~— INFERRED SOIL BOUNDARY {t} CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 270 4 2.25 T0 0.5 _ "~ TEST BORING
SILT-CLAY MEDIUM STIFF 4708 25 10 1.0 =77=/7= INFERRED ROCK LINE 'O MONITORING WELL WiTH CORE
MATERIAL STIFF 8 10 15 170 2
(COHESIVE) VERY STIFF 15 10 30 2704 wvwme® ALLUVIAL SOIL BOUNDARY A PIEZOMETER O~ SPT N-vALUE
HARD s 30 " INSTALLATION
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
OPENING. (M) 476 200 042 025 0075 0053 RS noercur UNSUITABLE WASTE E] ACCEPTABLE. BUT NOT TO BE
. . - - - . USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL cgzzgs ;2:«% SILT cLAY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLDR.) (coB.) (GR.) (sL.) )
(CSE. SD.) IF SD.) ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC )= DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | " oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC s - BULK
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
PLASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
"me - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
pLL _L PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO
EQUIPMENT USED ON SUBJECT PROJECT
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
OM L OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
St SHRINCAGE LT ] cMe-asc [] cuav arrs automatic [ ] MaNuAL
CoRY - © REQUIRES ADDITIONAL WATER TO o CONTINOUS FLIGHT AUGER
ATTAIN OPTIMUM MOISTURE [] cve-ss CORE SIZE:
PLASTICITY & HOLLOW AUGERS e [
PLASTICITY_INDEX_(PD) DRY STRENGTH [ cve-ss0 [[] HaRD FacED FINGER BITS O~
NON PLASTIC ?-5 VERY LOW [ tunc.-carsioe NsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TesT HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM [] casmve [] wr aovencer [[] Post HoLE DIGoER
HIGHLY PLASTIC 26 OR MORE HIGH [] porrasLe wHoisT [] wicone STEEL TEETH | g suckr
COLOR TRICONE * TUNG.-CARB.
.-CARB. R
MOBILE B-29 ] J— [] sownoing Rop
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O OJ
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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
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ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

4

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) 100 BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.

ROCK (NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SEDIMENTARY ROCK | _1_ 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(P L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(V SLIL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

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

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

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

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

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

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Bf'ﬁ'; fgé’gs ;'S"CJER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH -
(MOD.SEVJ  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.
IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED R
iSRG AWIE s il hie LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
SEVERE BUT MASS IS EFFECTIVELY REDUCED T0 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
v SEV) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 180 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
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
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
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
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST’S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
8Y MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPFIOF
MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
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
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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
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.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
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
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

@.16 TO | FoOT
LESS THAN 0.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

.03 - @.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

INDURATION

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

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

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

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

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
ROADWAY DESIGN FILES DATED 7/11/202IPROVIDED BY TGS ENGINEERS

FIAD = FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT SHEET 4
BORE LOG

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L 4577L STATION 45+77 OFFSET 20ftLT ALIGNMENT L 0 HR. 12.3
COLLARELEV. 2,015.7 ft TOTAL DEPTH 20.9 ft NORTHING 607,238 EASTING 571,442 24 HR. 74
DRILL RIGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD H.S. Augers HAMMERTYPE  Autometic
DRILLER J. Estep START DATE 10/19/20 COMP. DATE 10/19/20 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/moll ¢ | ELev. ) DEPTH (f)
2020
201571 g 2,015.7 GROUND SURFACE 0.0
2015 I 7 2 7 _*6 M ROADWAY EMBANKMENT
+ - - Medium Stiff to Stiff,
20122T 35 -\ - Tan—Brown—Orange—Qray, Fine to Coarse
3 3 7 - 5 - M Sandy SILT (A-4), with trace gravel and
2010 1 e mica
2,000.7+ 6.0 }
] 6 | 5| 4 & w
20072] 85 S\
1 8 8 5 i _*13_ M
2005 7
1 =l 207 120
. ALLUVIAL
20022 135 WOHI 1 |[WOH l S T IR B Very Loose, Gray-Brown, Silty Fine to
2000 E LSRR R B I w Coarse SAND (A-2-4), with trace organics
] N [ eeer ___ _____________ 19
. B A Dense, Gray-Tan-Brown, Silty, Gravelly,
1.997.21 185 5126 T 20 R I P TR R Fine to Coarse SAND (A-1-b)
P Y Sat. L
1995 | 1 gog 209 M| °- L 1.994.8 20.9
60/0.0 60/0.0 L Boring Terminated with Standard

Penetration Test Refusal at Elevation
1,994.8 ft On Crystalline Rock (MICA
SCHIST)

NPT SRV U NSV SASRSRVERVER BTSN S NOFU U SO SUUSPASSR SAVERVERTINT I SIS MUUSRRURIN AR PRV MU b SR MU R | P




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV L 4652R | STATION 46+52 OFFSET 52 ft RT ALIGNMENT L 0 HR. 14.5
COLLARELEV. 2,057 ft TOTAL DEPTH 30.0 ft NORTHING 607,145 EASTING 571,488 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

|DRILL|\/EI'HCD HS.

Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep

START DATE 10/20/20

COMP. DATE 10/20/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT savp. (W /] L
ELEV DEPTH
() ELEV @ [osrlostlosrl o o5 50 75 100! | no (e} SOIL AND ROCK DESCRIPTION
(ft) . . . i \ | : MOI| G [ ELEV. (ft) DEPTH (ft)
2020 -
1 [ 20157 GROUND SURFACE 0.0
201515 014 2F 10 T 2,014.7 Asphalt (0.4 ft) and ABC (0.6 ft) 1.0
T 71291 % Y Y I ROADWAY EMBANKMENT
201227 35 o //’ Tt Medium Dense to Veyy Dense,
13 9 11 20/ Gray-Tan-Brown, Silty Fine to Coarse
2010,y 21 a0 i 20102 __SAND (A2-4) withtrace gravel_ _ ___ 55|
T T 12 13 . i . Very Stiff, Tan-Orange-Brown, Fine to
1 R, 20077 Coarse Sandy SILT (A-4), with trace gravel 8.0
2,007.21 85 T TWorRl 1 Bt Very Soft, Gray-Tan-Brown, Fine Sandy
2005 —+ 71- - SILT (A-4), with trace gravel-sized rock
—+ fragments
+ II- - 20087 _ _ _ _ _ _ _______ _ ___ __ 120
1S . ALLUVIAL
2,002.21 13.5 7 5 1 |- - Very Loose, Gray-Brown-Tan, Silty Fine to
2000 —+ 0 - Coarse SAND (A-2-4), with trace organics
- I and gravel-sized rock fragments
T s I 19987 170
1S I RESIDUAL
199721 185 7 5 12 - -] Very Stiff to Hard, Tan-Gray-Brown, Fine
1995 + - -Q18 Sandy SILT (A-4), with some rock
-+ A fragments and trace mica
-+ \ - o -
1,99221 235 \_\: i
T 15 15 21 - @36
1990 1 \
T
I A
198721 285 L. R
9 B PR B &) 1,985.7 30.0

Boring Terminated at Elevation 1,985.7 ft In
Residual Fine Sandy Silt (A-4)




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORINGNO. CULV L 4653L | STATION 46+53 OFFSET 19ftLT ALIGNMENT L 0 HR. 19.3
COLLARELEV. 2,016.1 ft TOTAL DEPTH 29.9 ft NORTHING 607,211 EASTING 571,513 24 HR. 12.9
DRILL RGHAMMER EFF/DATE - 0G29022 Mobile B-29 88%03/26/2020 | DRILL METHOD HS. Augers HAMMER TYPE  Autormatic

DRILLER J. Estep

START DATE 10/19/20

COMP. DATE 10/19/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5f | 0.5f P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2020 |
T [ 2,016.1 GROUND SURFACE 0.0)
201512,0151( 10 T ROADWAY EMBANKMENT
1 6 4 5 - ‘9 o Medium Stiff to Very Stiff, Tan-Brown-Gray,
20126+ 35 A T Fine to Coarse Sandy SILT (A-4), with trace
I 2 10 13 .\)23. . gravel, organics, and mica
20101201017 60 . T
7 5 5 z
J . ’10 -
2,007.6+ 85 -
- 4 4 3 4 .-
i L JON
2005 7 h
T
2,002 6+ 135 : - -
: LAY e
2000 7 |
] .l . w91 170
ALLUVIAL
1.997.6+ 185 00 Loose, Tan-Brown-Gray, Silty, Gravelly
i 8 5 2 i .
i | IO Fine to Coarse SAND (A-1-b)
1995 1
7] L....._l 19940 _ _ _ _ _ _ _ ___ __ _ _ ___ 220
y . i RESIDUAL
1.992.6+ 235 . |~ Very Stiff, Tan-Gray-Brown, Fine Sandy
i 5 7 19 - .
] Nz SILT (A-4), with trace mica
1990 ] I
4 P— I - - e - .
1,987 6+ 285 S IR EREC R NN 1.987.6 285
49 | 43 [5704 R A 1.986.2 WEATHERED ROCK 299
100/0.99] Brown-Gray (MICA SCHIST) o

Boring Terminated at Elevation 1,986.2 ft In
Weathered Rock (MICA SCHIST)

Notes:
Boulders Encountered from 18.0-18.5' and
19.5-20.5'




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV L 4693R | STATION 46+93 OFFSET 16 ft RT ALIGNMENT L 0 HR. 15.0
COLLARELEV. 2,016.4 ft TOTAL DEPTH 30.0 ft NORTHING 607,164 EASTING 571,539 24 HR. 12.1

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

HAMMERTYPE  Autormeatic

|DRILL|\/EI'HCD H.S. Augers

DRILLER J. Estep

START DATE 10/19/20

COMP. DATE 10/19/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2% 50 7o 100] | NO. | /mol| G | ELev.) DEPTH (ft)
2020 |
20164T 00 I 2,016.4 GROUND SURFACE 0.0
2015 + 9 | 8 | 9 Y ROADWAY EMBANKMENT
T N Soft to Hard, Orange-Tan-Gray-Brown,
20129l 35 T :\ \: T Fine to Coarse Sandy SILT (A-4), with trace
7 5 28 » to some gravel
1 w3z -
2010 20104T 60 P 2
T 6 8 7 s
200791 85 Y, 4. .
1 2 1 2 o
2005 I [
1 l. .
200291 135 [
1 1 2 2 0"
2000 + Lo o4 ___________ 10
T o ALLUVIAL
19979 185 18 19 9 R Very Stiff, Orange-Gray-Tan, Fine to
T T +28' T Coarse Sandy SILT (A-4), with some
T T, T T ravel-sized rock fragments
1995 T == 1ooag VIO OO T e 20
T Tt Tt RESIDUAL
199291 235 1 7 7 1 - Medium Stiff to Very Stiff,
T ««c - Brown-Tan-Orange, Fine Sandy SILT (A-4),
1990 T N with trace mica
T A
198791 285 A
3 ’ " = 1,986.4 30.0

Boring Terminated at Elevation 1,986.4 ft In
Residual Fine Sandy Silt (A-4)
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REFERENCE
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SHEET TOTAL
STATE STATE PROJECT REFERENCE NO. No. SHEETS

N.C, A-0009CA 1|6
STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _GRAHAM

PROJECT DESCRIPTION UPGRADE US 129 FROM
SOUTH OF SR 1275 TO NC 143 AND UPGRADE NC
143 FROM US 129 TO SR 1223

SITE DESCRIPTION _STRUCTURE ON NC 143 OVER

UT TO SWEETWATER CREEK AT -L- STATION
57+14 — TRENCHLESS INSTALLATION

CONTENTS PERSONNEL
CG2 EXPLORATION

SHEET NO. DESCRIPTION
| TITLE SHEET S. BRAUN
2, 2A LEGEND (SOIL & ROCK)
3 SITE PLAN D. GOODNIGHT
4-6 BORE LOGS

INVESTIGATED BY __CG2
DRAWN BY _M. BREWER, P.E.

CHECKED BY R. KRAL, P.E.

SUBMITTED BY _CG2
oate _ DECEMBER 2021

Prepared in the Office of:
CAROLINAS
p GEOTECHNICAL
-
A GROUP
2400 CROWNPOINT EXECUTIVE DRIVE
CAUTION NOTICE SUITE 800
CHARLOTTE, NC 28227
THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE (980) 339-8684
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 (319) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD iy,
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT. \“ \\(\ CA R (77 ”,
(/
GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A \ Q\ eseeteey,” / ‘)
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY & ’,
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA Q Q QESS /O v 4
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA IS Q /1/ -
CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD. A -
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE - X \/ T =
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR - SEAL s =
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS - P 0=
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS. = 3 041986 : =
. o -
THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE =0 SRS
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING 2T %, (“,‘/ (ﬁ% ~
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL ”, G INE S N
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE ’, %o eenesese® N
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE,NOR THE INTERPRETATIONS MADE, OR ( % Q)
OPINON OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. 4, W
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS 1y, M
AS HE DEEMS NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE i
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAM 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. SIGNATURE DATE
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. DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




PROJECT REFERENCE NO. SHEET NO.

A-0009CA 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
(PAGE 1 OF 2)

SOIL _DESCRIPTION GRADATION
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
agczgozgmr::rrsg rWIEHs?Agg:;:JNL;OE%SEr?BI%L »;oEvéETR ::ScssoA;cnzgéE;gThEﬁ 5;2AN5100]0 g«.g;&;;’fc’:rﬁgw UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
H (AASH 3 ). SOIL_ CL AP-GRADED - ATES A MIXTURE OF UNIFORM PART F T R MOR 3
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: GAP-GRADED - INDICATES A MIXTURE OF UNIFO ICLE 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 l:guf:g”;SSLLLU?_ZRRZ';'JNB%';ﬁ%E?JF O?'F';ofggggs IS DESIGNATED BY THE TERMS:
SOIL LEGEND AND AASHTO CLASSIFICATION d d . i
MINERALOGICAL COMPOSITION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
0LASS, (< 35 PASSING 12000 (> 357, PASSING 1200) ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
o =3 e o [ a5 [as | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE.
CLASS. 4-2-4[-2-5 | a-2-6 [a-2-7 v COMPRESSIBILITY
TR TRy SLIGHTLY COMPRESSIBLE LL <31
StMBOL H ’;‘5“;* MODERATELY COMPRESSIBLE LL = 31 - 50
pv— HIGHLY COMPRESSIBLE LL > 50
0 PERCENTAGE OF MATERIAL
. GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
NATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 10%
. LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 20%
PASSING *40 SOILS WiTH “ G %
W _ ~ Lag wx| 41 v 4 w41 | 40 x| 41w [ 40 x| 41w SOLS Wl MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357
Pl 6 M NP |10 Mx (10 Mx [ 11 MN | 11 MN | 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY HIGHLY ORGANIC > lox > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 0 am |8 M |12 w16 o mx AMOUNTS OF WSO?L";C GROUND WATER
ORGANIC
u?ra. ,J}.;:s s;o:vzﬁrn:’? N | STy oR cLavey . CLavEY WATITER \V4 WATER LEVEL IN BORE HOLE IMM:D]ATELV AFTER DRILLING
MATERIALS | sep | SPNO | GRAVEL AND SAND SOILS SOLS v _ STATIC WATER LEVEL AFTER _24  HOURS
ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
GEN. RATING EXCELLENT T0 GOOD FAIR 10 POOR FAR TO | poor | uNsulTABLE
A5 SUBGRADE POOR
QXM= sPRING oR seep
PIOF A-7-5 SUBGROUP IS < LL - 38 : Pl OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
SPT
o %y o O SELIE™
32?22?2“ MEDIUM DENSE 1o 10 30 N/a ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER
s DENSE 30 10 50 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST
(NON-COHE SIVE)
VERY DENSE > 58
VERY SOFT <2 <0.25 —— ~— INFERRED SOIL BOUNDARY CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 270 4 2.25 T0 0.5 "~ TEST BORING
SILT-CLAY MEDIUM STIFF 4708 25 10 1.0 =77=/7= INFERRED ROCK LINE 'O MONITORING WELL $ WiTH CORE
MATERIAL STIFF 870 15 170 2 PIE ZOMETER
(COHESIVE) VERY STIFF 15 T0 3@ 2704 -
- % J T rge ALLUVIAL SOIL BOUNDARY A INSTALLATION O~ SPT N-VALUE
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
OPENING. (M) 476 200 042 025 0075 0053 RS noercur UNSUITABLE WASTE E] ACCEPTABLE. BUT NOT TO BE
. . - - - . USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLOR.) (coB.) (R SaND SAND (sL) L)
(CSE. SD.) IF SD.) ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC )= DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | " oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC s - BULK
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY S - SPLIT SPOON
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT,SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
P;:ZEIEC CVET - SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
i ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
pLL _L PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO
EQUIPMENT USED ON SUBJECT PROJECT
- MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE
g:j -+ g:;:zg‘;‘c:?ﬁm“ DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
T ] cMe-asc [] cuav arrs automatic [ ] MaNuAL
CoRY - © REQUIRES ADDITIONAL WATER TO
ATTAIN OPTIMUM MOISTURE [[] e conTINUOUS FLIGHT AUGER CORE SIZE:
[] cve-ss :
PLASTICITY & HOLLOW AUGERS e [
PLASTICITY_INDEX_(PD) DRY STRENGTH CME-550x [[] HaRD FacED FINGER BITS O~
NON PLASTIC ?-5 VERY LOW [ tunc.-carsioe NsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane srear TesT HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM [] casmve [] wr aovencer [[] Post HoLE DIGoER
HIGHLY PLASTIC 26 OR MORE HIGH .
i [] porrasLe wHoisT % TRICONE STEEL TEETM | [T g auceR
TRICONE * TUNG.-CARB. (] sowoins roo
MOBILE B-29 —
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O OJ
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A-0009CA 2A

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
(PAGE 2 OF 2)

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

4

WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) 100 BLOWS PER FOOT IF TESTED.

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.

ROCK (NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SEDIMENTARY ROCK | _1_ 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(P L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(V SLIL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

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

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

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

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

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

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

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Bf'ﬁ'; fgé’gs ;'S"CJER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH -
(MOD.SEVJ  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.
IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED R
iSRG AWIE s il hie LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
SEVERE BUT MASS IS EFFECTIVELY REDUCED T0 SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
v SEV) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 180 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
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
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS RECUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
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
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST’S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
8Y MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPFIOF
MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
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
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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
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.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
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
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

@.16 TO | FoOT
LESS THAN 0.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

.03 - @.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

INDURATION

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

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

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

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

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
ROADWAY DESIGN FILES DATED 7/11/202IPROVIDED BY TGS ENGINEERS

FIAD = FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 4

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST D. Goodnight
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_5700R STATION 57+00 OFFSET 72ftRT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,014.8ft TOTAL DEPTH 6.1 ft NORTHING 606,783 EASTING 572,486 24 HR. Dry
DRILL RIGHAMMER EFF/DATE  FAVE9553 CVE-550X 80% 03/12/2021 | DRILL METHOD H.S. Augers HAMMER TYPE  Autormetic
DRILLER J. Phillips START DATE 09/16/21 COMP. DATE 09/16/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \/ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2015 2,014.8 GROUND SURFACE 0.0)
2,0138%L 10 A RESIDUAL
] 2 3 34 - &a7- M Dense, Brown-Tan, Silty Fine SAND
20113t 35 N (A-2-4), with some rock fragments
g 15188704l I AU I 2,010.8 4.0
2010 ] : 100709 %_ WEATHERED ROCK
200881 6.0 s L 2,008.8 Brown (META-SANDSTONE) 6.0
60701 60/0.1

CRYSTALLINE ROCK
(META-SANDSTONE)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,008.7 ft In Crystalline Rock
(META-SANDSTONE)




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST S, Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_5719R STATION 57+19 OFFSET 17 ft RT ALIGNMENT L 0 HR. 324
COLLARELEV. 2,039.2ft TOTAL DEPTH 33.6 ft NORTHING 606,835 EASTING 572,513 24 HR. 26.5

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

|DRILL|\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep

START DATE 10/16/20

COMP. DATE 10/16/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2% 50 7o 100] | NO. | /mol| G | ELev.) DEPTH (ft)
2040 —2,039.2 GROUND SURFACE 0.0
203827 1.0 L 3 ROADWAY EMBANKMENT
] 7 7 7 D e Stiff to Very Stiff, Brown-Tan-Gray, Fine
203574 35 R Sandy SILT (A-4), with trace gravel
2035 7 [ 7 8 *1
5
203321 6.0 A I
] 6 | 10 | 10 \20
2,030.74+ 85
2030 - 9 [ 14 | 12 \Lz
- « - e e .b - - -
] S
20257+ 135 -
2025 a 9 10 8 ‘18
- - - - \.\. P - - - - - - -
4 e N
1 T~—] -
2020 20207185 4 o o R D 20199  _ _ . 193
i I R 100/0.8 ALLUVIAL
i T ,./.,/.“ Soft, Gray-Brown, Fine Sandy SILT (A-4)
4 N s R
201574+ 235 - - - -
2015 -
= WOH[ 1 3 _7 4~ ’
] | 20122 _ _ _ _ _ __ _ ___ _ ___ __ 270
201074 285 T RESIDUAL
2010 _ 15 3 7 | Stiff, Gray-Brown, Fine Sandy SILT (A-4),
] 913 with trace gravel-sized rock fragments
i A
m . |. -
20057+ 335 Sl SRy 33.5
- 60/0.1 60/0.1 CRYSTALLINE ROCK
(META-SANDSTONE)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,005.6 ft In Crystalline Rock
(META-SANDSTONE)

Notes:
Boulders Encountered from 18.5-19.5'




NCDOT BORE SINGLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 12/8/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 32572.1FS10 | TP A-0009CA | COUNTY GRAHAM | GEOLOGIST S, Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. CULV_L_5755L STATION 57+55 OFFSET 13 ftLT ALIGNMENT L 0 HR. 30.3
COLLARELEV. 2,039.2ft TOTAL DEPTH 33.1 ft NORTHING 606,861 EASTING 572,551 24 HR. Dry
DRILL RIGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD H.S. Augers HAMMERTYPE  Autormeatic

DRILLER J. Estep

START DATE 10/16/20

COMP. DATE 10/16/20

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 P 0 B 100 | NO. |/moif G | ELev. DEPTH ()
2040 —2,039.2 GROUND SURFACE 0.0
2,0382T 10 ST 2.037.8 Asphalt (0.7 ft) and ABC (0.7) 14
I S S| |l ROADWAY EMBANKMENT
203574+ 35 - - - Stiff to Hard, Orange-Brown, Fine Sandy
2035 I 8 20 16 >~ 36 SILT (A-4), with trace gravel
2,0332T7 6.0 T //' )
1 8 9 | 10 Ll p'(g )
20307+ 85 N
2030 T 7T % 1’;
1 ) “ o
1 1o
20257+ 135 R
2025 1T 7 6 6 ' 12
I i 2022 _ _ _ _ ____________ 119
1 L ... ALLUVIAL
2020 (OO 85 4 _+ Soft, Brown, Fine Sandy SILT (A-4)
4
1 -
1 [
20157+ 235 c e
2015 T WOH|WOH[ 2 ,+2
+4 I e e -
2010 20107+ 285 !____________.____ 2,010.7 285
£ 7 193/0.4 WEATHERED ROCK
1 . 100/0.9 Gray-Brown (META-SANDSTONE)
20061 331 o 2,006.1 33.1
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,006.1 ft On Crystalline Rock
(META-SANDSTONE)




A-0009CA

REFERENCE

32572.1.FS10

L[]
[ ]

PROJECT

CONTENTS

SHEET NO.
|
2
3
4
5-6

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

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

STRUCTURE
SUBSURFACE INVESTIGATION
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PROJECT DESCRIPTION UPGRADE US 129 FROM
SOUTH OF SR 1275 (FIVE POINTS ROAD) TO NC
143 AND UPGRADE NC 143 FROM US 129 TO SR
1223 (BEECH CREEK ROAD)

SITE DESCRIPTION RETAINING WALL #I:
CAST-IN-PLACE CONCRETE GRAVITY WALL

ON -YI- FROM 32+55 RT TO 34+I5 RT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C;,  A-0009CA L |6

— —
SHEET ‘TOTAL

CAUTION NOTICE

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

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

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

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

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

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

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

PERSONNEL
S. BRAUN

CG2 EXPLORATION

INVESTIGATED BY _CG2
ORANN BY _M. BREWER, P.E.

CHECKED BY _ K. KRAL, P.E.

SUBMITTED By _ M. BREWER, P.E.

DATE _MARCH 2022

Prepared in the Office of:

CAROLINAS
3 GEOTECHNICAL
A GROUP

2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684

‘\‘|| ll"",

“ \’\ CARO/ "t
O

é% $S75 ’*»
—7 -

DocuSigned by:

D). Mattlw Brower 3/22/2022

386129C0A4C1462

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 NoO.

A-0009CA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

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

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL OGICAL COMPOSITION FINE 70 COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i NON-CRYS TALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cv0L  booodoooegiiii: SLIGHTLY COMPRESSIBLE LL <31 — ROCK_TYPE_INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL=31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 , I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y T0TAC LENGTH O CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL O | SHELL BEDS.E'L
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL T W OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 MX [ 4LMN 40 MX| 4L MN| 40 MX | 41 MN |40 M| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF T i L L)
LITTLE OR " " g
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx| i mn | i Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
RO INEX| @ ° 0 am |smx|zmx|iemx|nome|  aMowTs oF Orouc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
e RATIG Fai 10 Mew PERCHED, WATER, SATURATED ZONE. OR WATER BEARING STRATA B DOLL SOIND UNDER HAHNER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH &5 COMPARED | oo o
A5’ SUBGRADE EXCELLENT 0 G00D FAIR T0 PoOR POOR POOR | INSUITABLE O~ SPRING OR SEEP gyt LOow W u FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7°5 SUBGROWP IS < LL - 30 41 OF A-7-6 SUBGROP IS > LL - 39 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
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 COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY L e SOIL SYMBOL Qm oo TEST BORING O SLoee Inoica T OO EXTENT. SOME. PRAGHONSS OF STRONG. ROGK USUALLY. REMaIL 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 > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 10 50 Trn ROADWAY EMBANMENT D) AUCER BORING & =& VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
etinon MEDI STIFF 4 es o8 S77=/7=  INFERRED ROCK LINE O MONITORING wELL ‘$’ WITH CORE B R e K N I R B LY N el AN ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 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 - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 <l UNSUITABLE WASTE k4 ACCEPTABLE,BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
g - - - - - SHALLOW UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET oF | HeRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
COARSE FINE N EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK
BLOR) Cona R SAND SAND e o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 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 @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr by aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON ERY 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
(st FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : VED W - v LY W . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Liouo Lt F0SS. - FOSSILIFEROUS o sLiomLY e ook SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g . FINGERNAIL. TOPSQIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
P [ | pLastic LimiT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
- MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
OM - GPTILM MOIS TURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 : NOTES:
[] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_ _ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET RVEY AND ROADWAY IGN FI PROVI YT INEER
ORY - @ ATTAIN OPTIMUM MOISTURE [ oess [] & coNTINUDUS FLIGHT AUGER prm— THINLY LAMINATED < 0.008 FEET 8H ,Yf-|5/2'g% OADWAY DESICN FILES PROVIDED BY TGS ENGINEERS
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH [] cMe-ss0 [[] wero Facen FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST [ castvs [ w sovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] rost HoLE iR GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] MOBILE B-29 O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




PROJECT REFERENCE NO. | SHEET NO.
A-0009CA 3
NC PAD
CWO/BENCH 18" C&G SITE 20PLAN _
\'\l;a,-@
B —
(é.\
NC PAD TOPI\@?BE)\’/
I / V\//CTORASH CAN INV=1989.80
_Y/_
32+00 / |
= —— | /15L& //—:—’////7;;’/&@;
o i — — —
S\GN * g CN yn—:‘, ]
RN T
BST = —&— RWALI_B-3
RWALI_B-| RWALI_B-2
AN
BST
AN
AN
AN \
PROP. RETAINING WALL #]
AN BEGIN -Y1- STA. 32 +55=
~ 7 END -Y1- STA. 34+16 =+
6, \ :
N\ h LT e
N N N — %2
oW N :




; ; ; ; ; | | | | | | ; ; Prepared in the Offce of: ) 0 1o | PROJECT REFERENCE NO.| SHEET NO.
— ] e e S e e e : CAROLINAS N A-0009CA 4
; 2 GEOTECHNICAL FEET
CE GEOTE RETAINING WALL #1
VE - 251 PROFILE BORINGS PROJECTED

ALONG WALL ENVELOPE

SOIL TEST RESULTS

""""" SAMPLE OFFSET STATION DEPTH AASHTO Lol pr % BY WEIGHT % PASSING (SIEVES) % %
NO. INTERVAL CLASS. | 77| C.SAND | F.SAND | SILT | CLAY 10 40 200 |MOISTURE | ORGANIC : : : : : : : :
77777777 SS-1, 42RT _|33+26 -YI- 10 - 25 A-2-4(0) 36 | 0 19.0 53.0 16.0 12.0 86.0 79.0 33.0 13.0 -

S SO SO SUUURURON SO OO AU S S S SRR SRR SRR SN S e ROPOSED TOP OF WALL S S SRR R SN R S S A

2030 i o AN S U SRS SUURRS S FR . L L o o L S L U S SO SRR S SN 2030 |

12020, SR R s e PRSP FOPIY s P S ST SR e e R PSP PERY PP A SR 2020

| 5 5 ? ? ? . BEGIN_RETAINING WALL #1 | : : : : : : : : : | | | | | | : :
00 SRREERE SRREEREE SRR SERRRNE YL STA 8245535 N SRR o e e e e foeeeee e o I RN SREEE - 208

(@Face ‘of Curb) RWALI_B-2

RWALI_B-I 33+26

32+56

RWALI_B-3 ; ; END RETAINING WALL #1 ‘ : : :

' ‘ —Y1- STA 34+ 5.6T i e R 1--2000..
1992.0 I : : : : :
54.08’ RT

HORES . A S SO TR FRO FRS S A ~1990..

EXISTING ‘GROUND LINE 1"~ SR SR 1980
wr0 L o S S S S S N SRR SRR SO S S S S SR SN o SN S SRS SUUURNE SUUURUNE NSRS S o 1970

@ ROADWAY EMBANKMENT MEDIUM STIFF, RED MOIST FINE SANDY SILT (A- 4)

. ALLUVIAL MEDIUM STIFF RED- BROWN MOIST FINE SANDY SILT (A- 4) :

© ALLUVIAL- SOFT TO STIFF RED ORANGE BLACK- BROWN MOIST FINE SANDY SILT (A-4)

@ -ALLUVIAL- VERY LOOSE T0 DENSE BROWN RED- BLACK TAN YELLOW MOIST, SILTY FINE TO COARSE SAND (A-2- 4) WITH TRACE GRAVEL AND FINE TO COARSE SANDY GRAVEL (A I-A)

L1950, S SR L L S L L L llli........1950.
1940, i S S . . i o S S S S U U i i...1.1940.
19300 SN S . S A L S PO PP SRS S A S L SO i ii......1930.

WALL ENVELOPE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY TGS ENGINEERS ON 11/15/21
APPROXIII/IATE -EXISTING GROUND LINE IS DRAWN BORING TO BORING. INFERRED STRATIGRAPHY
JA) DRAWN THROUGH THE BORING WITH BOTH PRO]ECTED ONTO THE PROFILE :

31+00 31+50 32+00 32+50 33+00 33 +50 34+OO 34+50 35+00




NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 3/15/22

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 32572.1FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL1_B-1 STATION 32+56 OFFSET 42 ftRT ALIGNMENT Y1 0HR. Dry
COLLARELEV. 1,99356 ft TOTAL DEPTH 10.0 ft NORTHING 607,296 EASTING 568,138 24 HR. Dry

WBS 32572.1.FS10 TIP A-0009CA COUNTY GRAHAM GEOLOGIST S. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL1_B-2 STATION 33+26 OFFSET 42 ftRT ALIGNMENT Y1 0 HR. Dry
COLLARELEV. 1,992.8 ft TOTAL DEPTH 10.0 ft NORTHING 607,369 EASTING 568,144 24 HR. Dry

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

|DRILLI\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep

START DATE 10/12/20

COMP. DATE 10/12/20

| SURFACE WATER DEPTH N/A

DRILLER J. Estep

START DATE 10/12/20

COMP. DATE 10/12/20

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(th’)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5t | 0.5ft : ! | NO. | /voll G
1995 | 1995 |
4 I 1,993.6 GROUND SURFACE 0.0 4 GRO S c
19926+ 10 - ALLUVIAL 1 I ROUND SURFACE 0.0
+ 3 3 2 5 - M Medium Stiff, Red-Brown, Fine Sandy SILT 19918+ 10 A ALLUVIAL
T - - 1,99 (A-4) — 39 | 1900 1 3 4 3 7 - SS-1 Very Loose to Medium Dense,
19901199011 35 3 7 > M N Toose to Medium Dense. — — -~ 1989.3T a5 v Brown-Tan-Red-Black, Silty Fine to Coarse
T k6_' o Red-Yellow-Brown-Tan, Silty Fine to ] 1 |[WOH| 1 ‘1 SAND (A-2-4(0)), with trace gravel
1.967.67 6.0 7 3 5 N M Coarse SAND (A-2-4), with trace gravel 108681 G0 ~_. .|
1 . .2 1,985.6 8.0 1 4 10 | 12 A -
1985 |1,9851] 85 \ e e e — e — — = — — — | 1985 e
T 13 Medium Dense, Brown-Tan, Fine to Coarse 1984.3T 85 ~ foae 19848 _ S ——- |
- .\.24‘ - M 1,983 Sandy Gravel (A-1-a) 10.0 e 20 18 16 \’ - - 500 Dense, Brown-Tan-Black, Fine to Coarse
. @34 . cool 1,982.8 Sandy Gravel (A-1-a) 10.0

Boring Terminated at Elevation 1,983.6 ft In

Alluvial Fine to Coarse Sandy Gravel
(A-1-a)

Boring Terminated at Elevation 1,982.8 ft In
Alluvial Fine to Coarse Sandy Gravel
(A-1-a)




GEOTECHNICAL BORING REPORT SHEET 6

BORE LOG

NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 3/15/22

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL1_B-3 STATION 33+96 OFFSET 42 ftRT ALIGNMENT Y1 0 HR. Dry
COLLARELEV. 1,992.5ft TOTAL DEPTH 10.0ft NORTHING 607,442 EASTING 568,145 24 HR. Dry
DRILL RIGHAMVER EFF/DATE  CG29022 Mohile B-29 88%03/26/2020 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER J. Estep START DATE 10/12/20 COMP. DATE 10/12/20 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f | |0 % %0 s 100] | NO. | /mol| G | ELEV. () DEPTH (i)
1995 -
I 10925 GROUND SURFACE 00
19915F 10 - ROADWAY EMBANKMENT
1990 I 21213 || - M L agog Medium Stif, Red, Fine Sandy SILT (A-4)
198901 35 e R D O - S e ALGVIAC ——— 1
5 5 1 M ) )
T ')9 b Soft to Stiff, Red-Orange-Black-Brown, Fine
1,986 5T 60 ;] Sandy SILT (A-4)
T T 1 | 2 - M
1985 ~+ « 19845 . g9
19840, 85 3 3 12 N - - 599 Medium Dense, Brown-Red, Fine to Coarse
15 M_|o00r 19825 Sandy GRAVEL (A-1-a) 10.0

Boring Terminated at Elevation 1,982.5 ft In
Alluvial Fine to Coarse Sandy Gravel
(A-1-a)
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COUNTY _GRAHAM

PROJECT DESCRIPTION UPGRADE US 129 FROM
SOUTH OF SR 1275 (FIVE POINTS ROAD) TO NC
143 AND UPGRADE NC 143 FROM US 129 TO SR
1223 (BEECH CREEK ROAD)

SITE DESCRIPTION RETAINING WALL #2:
CAST-IN-PLACE CONCRETE GRAVITY WALL

ON -L- FROM 11+79 LT TO 12+50 LT
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N.C;,  A-0009CA 1|5

— —
SHEET ‘TOTAL

CAUTION NOTICE

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

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

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

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

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

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

2. BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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CG2 EXPLORATION
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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.

A-0009CA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

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 TwWO OR MORE SIZES.

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

ANGULARITY OF GRAINS

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

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

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
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
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

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 TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLASS. (< 35% PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o LTALINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P =1 =) ~a [ a5 [ a6 [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
— NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A-2-4[a-2-5[a-2-6|a-2-7 COMPRESSIBILITY e, SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ”;y SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R . MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
i i CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
7 PASSING HIGHLY COMPRESSIBLE LL > 50 ;scsglmsumnv RoCK |1 : I §:£LnggggLé Tncm:K TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED 5Y TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— L ETC.
e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2?0 ORGANIC MATERIAL B T S VTR OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL S0ILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3z 3 -5z TRACE 1- 107 HAMMER [F CRYSTALLINE. O o ANGLE AT NHICH & STRATUM O ANY PLANAR FEATURE 1S INCLINED FROM Tre
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 20% .
o ~ L vl w1 w1 g o et o g x| SOILS WITH MODERATELY ORGANIC 5 - oy > - g% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY 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
LITILE OR HIGHLY ORGANIC . . HIGHLY 35% AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6Mx | NP (10 Mx |10 Mx| 1M [ 1M |10 Mx |10 MX | 11N | 11MN VODERATE HIGHLY L > 107 > 207 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX 0 ') [} 4 MX 8 MX |12 Mx |16 Mx [NO Mx AMOUNTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG. ORGANIC iV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJGR | GRAVEL, Ano | FIE 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.
aTERiALS | sanp | S°ND | CRAVEL AND SAND SoLS S0 v _ 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
e FATING AR T0 Zew PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA IMOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
2 SUBGRADE EXCELLENT 10 00D FAIR T0 POOR S0 UNSUITABLE oG o Sees IVJ/IIJIT.'I; sgégs gsgfn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP IS > LL - 30 O Il MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL iloEnmmN (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK* SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE s O PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT RE)  23/°2>  DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE! (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a st SLOPE INDICATOR ISEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED _ A BODY OF 2 ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 47010 SOIL SyMBOL ger ot TEST BORING O Neraation T0 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 @ T0 30 A ARTIFICIAL FILL (F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 189 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ‘
(NON-COHESIVE) 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 = = [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 .25 10 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. /£ TEST YIELD SPT N VALUES <10 BPF | ResipusL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ag.TrE-Rc:;tv Msmé.unns:m:r ; Troo % u.? Troo 2!.0 =777=~7= INFERRED ROCK LINE () MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
e e prot jre2 A PlEzoMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
HARD s 3 . TTorewt ALLUVIAL SOIL BOUNDARY INSTALLATION O~ sPT N-vaLue ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 ] 200 270 @ UNDERCUT gzgtﬁ:&&%:sxfgvmION - ] zgg;ﬁ:&ilgﬂsgt&\/?TrlgNBé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 .42 825 0.075 0.053 s e B Y e o 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
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 10 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT DN\] ACCEPTABLE DEGRADABLE ROCK
BLDR CoB.) R SAND SAND oLy it MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 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 385 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 .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY <) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL [S PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | gyt . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
ATURAT, A R T Al DPT - DYNAMIC PENETRATION TEST ~ SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
T SATARATED - D R T ALY e - Yoo 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.
n LIQUID LIMIT FOSS. - FOSSILIFEROUS Ll eLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLasTic | | . : FINGERNAIL. TOPSOIL (TS.I - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EOQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
om | oPTIMUM MoiSTURE - MOIST - 0 SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T00LS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[ cme-asc [] car eits autoMatic ] MaNvaL CLOSE @.16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NJTES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 8.03 FEET SURVEY AND ROADWAY DESIGN FILES PROVIDED BY TGS ENGINEERS
- DRY - (D) .
ATTAIN OPTIMUM MOISTURE D cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET ON 1171572021
PLASTICITY 8"HOLLOW AUGERS [ [+ TNDURATION
PLASTICITY INDEX (D) DRY STRENGTH [ cme-ss0 [[] waro Faceo FINGER BITS [~ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW [] unc.-caRBIOE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene stear TEST [ cesnc [ w eovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:?g:“ff":s;'?snc 26 109;;2:0“ Mf‘?c'g"' [] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY PL [] porresLE HosT [ rricone *STEEL TEETH [ e aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
e o Ri ]
MOBILE B-29 g (] sounoms roo INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

DATE: 8-15-14
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; ; ; ; ; ; ; ; ; ; ! ; ; 2 GEOTECHNICAL FEET
: : I I I I I I I I I I I CE GROLP RETAINING WALL #2
VE = 9251 PROFILE BORINGS PROJECTED

ALONG WALL ENVELOPE

SOIL TEST RESULTS

""""" SAMPLE OFFSET STATION DEPTH AASHTO Lol pr % BY WEIGHT % PASSING (SIEVES) % %
NO. INTERVAL CLASS. | 77| C.SAND | F.SAND | SILT | CLAY 10 40 200 |MOISTURE | ORGANIC : : : : : : : :
77777777 SS-86 25" LT 11+81 -L- 35 - 50 A-2-4(0) 27 | 1 25.0 49.0 14.0 12.0 95.0 82.0 34.0 11.0 -

55-92 23 LT 12+37 -L- 6.0 - 75 A-4(0) 27 1 21.0 40.0 21.0 18.0 88.0 77.0 42.0 16.0 -

PROPOSED TOP OF: WALL '

B0\ b
e L
2010, L il 2010
END RETAINING WALL #2 : : :
Ja32900 ; ; ; RWAL2.B-2 CRWALZB-I ' ' | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ;
2000, i 36°LT. ' ' ' ' BRCACIN SR R L S R A B U i S ST 2000 |

96 @ ROADWAY EMBANKMENT MEDIUM STIFF TO VERY STIFF, MOIST BROWN GRAY RED, FINE SANDY SILT (A= 4(0)) WITH TRACE GRAVEL : : . . : . . . . . . . . 1950
B O [P (O e (A A A S P ..
. . ROADWAY EMBANKMENT LOOSE T0 MEDIUM DENSE MOIST; BROWN- WHITE SILTY FINE SAND (A- 2 4(0)), WITH TRACE GRAVEL AND ORGANICS : : : : ' : . . . . . .
f @ ALLUVIAL MEDIUM DENSE T0 VERY DENSE MOIST T0 SATURATED TAN- BROWN BROWN GRAY, SILTY GRAVELLY FINE T0 COARSE SAND (A- | B)

--1950. . -RESIDUAL STIFF, MOIST, TAN-BROWN; FINE- SANDY:" SIL T (A=4), WITH TRACE MiCA L RTERTTTTREPRRETRE SERPRERES. SERRETTRE SETTERRE e TR TTRRE b EXEPRRREE R EERETRE SETRRRRE e SERTRPRRE e --1950 .
940, o L S S S S S R R o o ol li......1940 .
1930, L U o R S S S S S L SO i ii......1930.

WALL ENVELOPE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY TGS ENGINEERS ON 11/15/21
APPROXIA/IATE EXISTING GROUND LINE IS DRAWN BORING TO BORING. INFERRED STRATIGRAPHY
IS DRAWN THROUGH THE BORING WITH BOTH PRO]ECTED ONTO THE PROFILE

13+50 13+00 12+50 12+00 11+50 11+00 10+50 10+00




NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL2_B-1 STATION 11+81 OFFSET 25ftLT ALIGNMENT L 0 HR. Dry
COLLARELEV. 1,992.8 ft TOTAL DEPTH 15.0 ft NORTHING 607,617 EASTING 568,243 24 HR. FIAD

WBS 32572.1.FS10 TIP A-0009CA COUNTY GRAHAM GEOLOGIST S. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL2 B-2 STATION 12+37 OFFSET 23ftLT ALIGNMENT L 0 HR. Dry
COLLARELEV. 1,993.1 ft TOTAL DEPTH 15.0 ft NORTHING 607,643 EASTING 568,292 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

|DRILLI\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep START DATE 10/14/20 COMP. DATE 10/14/20 | SURFACE WATER DEPTH N/A DRILLER J. Estep START DATE 10/14/20 COMP. DATE 10/14/20 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5ft | 0.5t | 0.5t | [0 25 50 75 100 | NO. | Aol 6 | etev.m DEPTH (1) M 0.5ft | 0.5ft | 0.5t 25 50 75 100 | NO. | Aol &
1995 | 1995 |
: : 1,992.8 GROUND SURFACE 0.0l T - 1,993.1 GROUND SURFACE 0.0
199151 13 1 — 19915 Asphalt (0.3 ft) and Concrete (1.0 ft) 13 1,9921] 10 = = - L 1,992.0 Asphalt (0.3 ft) and ABC (0.8 ft) 1.1
1990 1 1013 Y Mo ROADWAY EMBANKMENT 1 . *12- M ROADWAY EMBANKMENT
23 : " " 1990 Medium Stiff to Very Stiff, Brown-Gray-Red
1,9803T 35 V2 - Loose to Medium Dense, Brown-White, 1,989.6+ 35 | ry , BIC Y ,
y Vi 7 7 .Pé - sse6l 119 LE Silty Fine SAND (A-2-4(0)), with trace T 7 8 8 .- )16 .. M Fine Sandy SILT (A-4(0)), with trace gravel
] T - gravel and organics 1908711 60 T ) T
1,986.8+ 6.0 ] oS- R
] 213 [ 1 ||d- Mok T 2141 4] - L $5-02 | 16%
1985 i 1L 19848 so| [ 1985 I AR Y S 19851 _ _ _ _ _ _ _ ___ __ _ ____ 80
1,984 3T 85 == codL T T T T T AOOviA ] 1 ALLUVIAL
] 418 | 1M]| I e M 883 ALVIAL T O Very Dense, Brown, Silty, Gravelly Fine t
- Q19 000 Medium Dense, Tan-Gray-Brown, Silty, + . ery Dense, Brown, Silty, Gravelly Fine to
-t 539 Gravelly Fine to Coarse SAND (A-1-b) 198211 110 75 T 50 120 - sat Coarse SAND (A-1-b)
1980 1 550 1980 T - 870 ' 1901 _ _ _ _ _ ___________ 130
1979 3T 135 T 990 s e 7\ 3 T = RESIDUAL
161319 e Sat. jooo 19778 15.0 [ X M 1,978.1_ Stiff, Tan-Brown, Fine Sandy SILT (A-4), 15.0

PR RIS S (R WU NS S U U S WU SN WU U NS S S U U S S A NS S S U S U S NSRS NI N i SR

Boring Terminated at Elevation 1,977.8 ft In
Alluvial Silty, Gravelly Sand (A-1-b)

with trace mica

Boring Terminated at Elevation 1,978.1 ft In
Residual Sandy Silt (A-4)
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COUNTY _GRAHAM

PROJECT DESCRIPTION UPGRADE US 129 FROM
SOUTH OF SR 1275 (FIVE POINTS ROAD) TO NC
143 AND UPGRADE NC 143 FROM US 129 TO SR
1223 (BEECH CREEK ROAD)

SITE DESCRIPTION _RETAINING WALL #4: SHORED
MECHANICALLY STABILIZED EARTH (SMSE)
WALL ON -L- FROM 167+75 LT TO 171+75 LT

— —
SHEET ‘TOTAL
No. SHEETS

N.C;,  A-0009CA 1|12

STATE STATE PROJECT REFERENCE NO.

CAUTION NOTICE

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

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

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

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

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

NOTES:
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
S. BRAUN

CG2 EXPLORATION

INVESTIGATED BY _CG2
ORANN BY _M. BREWER, P.E.

CHECKED BY _ K. KRAL, P.E.

SUBMITTED By _ M. BREWER, P.E.

DATE _MARCH 2022

Prepared in the Office of:

CAROLINAS
3 GEOTECHNICAL
A GROUP

2400 CROWNPOINT EXECUTIVE DRIVE

SUITE 800
CHARLOTTE, NC 28227
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DocuSigned by:
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386129C0AAC1462
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

A-0009CA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

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

I
CONSI

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

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

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

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —RA A_MP T ROCK (WR) 190 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 RCANC MTERLS INERAL OGICAL COMPQSITION p— FINE 70 COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 = ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
swBiL  Booodgosed s SLIGHTLY COMPRESSIBLE LL <31 = ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
ggs $535e MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
668595888 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scs’?)mmmnv RoCK [ I I g:ELsE;gggL's TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH O- CORE RUN AND EXPRESSED AS A PERCENTAGE.
No (s M PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL T W OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 .
w _ ~ Lo wn| ot 4o x| ot o] 40 x| 1 w40 w| a1 SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35 VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF OPEN. | 15 pipecTion (@IP AZIMUTHI- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR v ¢ . oy A v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6 MK | NP 10 Mx |10 Mx| 1LMN | 11 MN] 10 M |10 MX| LI MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > lo% > e HIGHLY 354 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) IMx | 8 Mx |12 Mx| 16 Mx|NO Mx AMOUNTS OF 023:‘“": GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
LS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRavEL, o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N RATIG P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
25 SUBCRADE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e o e 3?#‘. ggégs :gcn'fn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL EORMATION (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 FIELD.
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 SERENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION AL Teo bl wubel TIRLL oF | FEPO2RC LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
ser (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED
GENERALLY VEREID 0'75,05055 . ;04 0 SOIL SYMBOL Qm o TEST BORING O IsksorEL JZ[T);ESTOR e BTNt SONE CRateNe o ook ooy, BT, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
aF;?hEJ:IE:R MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL @F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
L '
(NON-COMESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 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 - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0075 0.053 UNSUITABLE WASTE e e B ey B | ero 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
COARSE FINE SHALLOW (] UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 10 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK g
BLOR. COB) R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. cl::UALg- Tﬁmggufsﬁ'”.fmﬁr'éﬁfi35%%'53 STAOM:LREORDU%EPTARZE;LESZATI?':‘E?{FETIR:?IODTN ISSSAED]L
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE .
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
TS anaTeD - e AL etieid e - Yoo ReTIO SD. - SenD. SanDY S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESS . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL L Liouip LiMIT B _ ) URE. CAN BE SCRATCHED READILY BY
FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - RoCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL S—
RANGE CVET - o SEMISOLID; REQUIRES DRYING TO
ps ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 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 [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET SURVEY AND ROADWAY DESIGN FILES PROVIDED BY TGS ENGINEERS
- DRY - () '
ATTAIN OPTIMUM MOISTURE |:| ME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET ON 1171572021
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Facen Fincer BiTs (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone *STEEL TEETH E HAND. AUGER MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
o . R ]
DIEDRICH D50 D SOUNDING R0D INDURATED DIFFICULT TO BREAK WITH HAMMER.
= | [ core arr VANE SHEAR TEST

MOBILE B-29

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




PROJECT REFERENCE NO. | SHEET NO.
A-0009CA 3

PROP. RETAINING WALL #4 \ \
—L- STA. 167 +75+ \

SITE PLAN
e ——

FEET

BEGIN
END —L— STA. 171+ 75= | \
\m\
W
9
=
“
=
4/
_F
_ -
\\(/N\? = -
R = —
/% GR /
= _—
=
= = _—
4/ BST .
gy . 1@16'x9’ RCBC
= g BURIED 1.0’ ¢
& 3 '
i Ly
SWEETW, = 3 - e
ATER CREEK < B s "N o o (e e T
TS v o, _ STA,NPARD BASEDITCH —— ——
— m ' ] s CL II” RIPRAPW/GEO ~ <
WooDs 3 T “ T i T
g ] I Ak L o I r’lT‘v—r;'L TM}«{
IL3 v kT TL GREU TL3% N
_ ] BST SHOUL N
RWAL4_B-3| RWALA4_B-4 | 1§" CMP
—TFO— . _ — —
I_J:CO T

" RETAINING WALL #4 WILL BE SOIL NAIL WALL ONLY FROM -L-
STA. 169 +43 TO 169+81. SEE WALL ENVELOPE.

WOO0DS




| | | | | | | | | | | | | Prepared in the Office of: PROJECT REFERENCE NO. | SHEET NO.
—L— R R S S o SRR SR SR SRR CE CAROLINAS I e— A-0009CA 4

GEOTECHNICAL FEET

GROUP RETAINING WALL #4

VE = 951 PROFILE BORINGS PROJECTED
ALONG WALL ENVELOPE

SOIL TEST RESULTS | | 3 | | | | |
SAMPLE OFFSET | STATION DEPTH AASHTO Ty % BY WEIGHT % PASSING (SIEVES) % %
,,,,,,,, NO. INTERVAL CLASS. | "7 |C.SAND | F. SAND | SILT | CLAY 10 40 200 |MOISTURE| ORGANIC | = . = o o
SS-293 15°LT | 167+75 -L- 10 - 2.5° A-4(0) 30 | 1 20.0 35.0 28.0 17.0 75.0 660 | 410 18.0 -
5S-289 15°LT | 168+79 -L- 13.5 - 15.0° A-4(0) 29 | NP| 220 33.0 26.0 19.0 95.0 81.0 51.0 29.0 - : : : : : : : :
2200 | SS-280 15°LT | 169+84 -L- 185 - 20.0° A-4(0) 31 | NP| 330 30.0 23.0 14.0 80.0 64.0 | 36.0 28.0 - 2200
SS-269 15LT  |170+84 -L- 85 - 10.0° A-4(0) 28 | NP| 160 37.0 30.0 17.0 65.0 59.0 38.0 18.0 - : : : : : : : :
SS-261 15°LT | 171475 -L- 18.5 - 20.0° A-4(6) 35 | 8 7.0 25.0 35.0 33.0 99.0 95.0 75.0 28.0 -
2190. .. .. . . . . . . . s e . [ [ . S S S S U 2190

| | | PROPOSED TOP OF WALL
END_RETAINING WALL #4 | RWAL4.B-5 |

2180 AET500 . RWAL4.B-5 S R RWALAB:4 oo\ S —SOIL. NAIL ONJ.Y PORTION,,‘,—,—,,SIA.,169,+,4,3,IO,,,I,69+8],,,,,,,,,,,3 ,,,,,,,,, S S 2180 .
1 : 291 : : : ITI*75 : : | 170+84. : : 'RWAL4_B-3 ‘ : ‘ ‘ | | | |
835 | e 3 5T 169+84 RWAL4.B-2 |  RWALAB ‘ ‘ ‘ ‘ ‘
| ; ; | —_—— == ‘ ‘ LT, 168+73 | | | 67+75 EXISTING ‘GROUND LINE (APPROX)
S2U700 SR S L -Roﬂ,w“ — AR A U SO L O R IICIITEIITRMTIT SETRRTE RO 2170
: : : : : @ ® TMBANKMENT ‘ : | 3
: ® -ROADWAY EMBANKMENT- o — 113§7| 4 RETAIN ALL #4
: N /470,00 2160
ZI60- 1R R 5 / D5 ® 216504
S —_ : U : : 33.3'LT
-ALLUVIAL - - A > _ ———
2150, ;i) ——— — — ——— _— T A L HVIAL = - - - A ) B S S I 2150
: - T-ALLUVIAL- | :
| -RESIDUAL- © | |
| : : : I © I © : : : : : I ‘ OO = b e e
C2140. S S S - P L. L { : : } . : o N T =~~~ ~RESIDUAL- .. @ 2140
‘ ‘ ‘ ‘ S % D 1 ‘ ‘ ‘ ! 00/0> LT~ ‘
D "WEATHERED ROCK- : : I ———
1 : : : ! -RESIDUA! % &~ (SCHIST) ‘ : ‘ : I I I e === === == w=m=i : : : :
S21300 S L— U-L—@ i P T 3 3 : o g2 ZME T Ty . -CRYSTALLINE ROCK- BT 77— . & S L 12130
I : : : IEMENEIIEA ///—///—///—///—/// ‘ ‘ 7% S ROCK : 3 (SCHIST) 3 ‘
© -CRYSTALLINE ROCK-
: (SCHIST) !
2120 . il P, A L N S 2120

. -ALLUVIAL- VERY SOFT TO VERY STIFF, MOIST TO SATURATED TAN- BROWN GRAY FINE TO COARSE SANDY SILT (A-4) AND FINE SANDY CLAYEY SILT (A-5), WITH TRACE GRAVEL

© RESIDUAL VERY STIFF TO HARD MOIST TO SATURATED ORANGE BROWN TAN BLACK- GRAY FINE SANDY SILT (A- 4) ‘ ; ; : : : : : : : : : : : :
2100 AN - it K E - I - e e - k[ e e e K T T3 KT < T k< TS N T - G 1K T - A A o [ e K 1 pne g - X . . . . . . . . : : . . . ..2100 . |

70 A S S 2090
70 O S S 2080
2 7 0 e S 2070

WALL ENVELOPE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY TGS ENGINEERS ON 111521. APPROXIMATE
EXISTING GROUND LINE IS DRAWN. BORING TO BORING. INFERRED STRATIGRAPHY IS DRAWN THROUGH :THE
BORING WITH BOTH PRO]ECTED ONTO THE PROFILE EXISTING GROUND LINE IS DRAWN BORING T0 BORING

172 +50 172 +00 171+ 50 171+ 00 170+ 50 170+ 00 169+50 169+00 168+50 168+00 167+50 167+00 166-1—50
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. : : : : : : : : : : : : : : : : : . . . . 0 25 5 PROJ. REFERENCE NO. SHEET NO.
3 z z z z z z z z z z z z z z z z z 3 3 3 3 ITTE] A-0003CA 5
,,,,,,, 0 95 0 8 g 75 70 6 6 55 S 45 40 3 % 2 2% 5w 5 0 5 B 15 20 5 % B 4 450
SOIL TEST RESULTS i
2180 | SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % | . 2180
NO. OFFSET | STATION INTERVAL cass. | M5 | Pl [CTsaND [m.sanD| sir | ciay | 1 40 | 200 |MOISTURE| ORGANIC :
[ Ss-205 [ 1LT [167475-L-] 10-25 A0 T30 [ 1 200 [ 350 | 260 | 170 | 70 [ 660 | 410 180
BITS. i B e . O S S RW6A7I‘47§_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _2ms.
: : : | + ‘ :
‘ ! ‘ ‘ EXISTING GROUND LINE ‘
: : : 5L T ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : /
200 T i f S S S L T S S .20
| | T {,:ROAD,WAY,,EMBAN,KMENT,—,;,,,,,,,,Y,,,,,,,,1,,,,,,,,73 ,,,,,,,,, i ,,, 7= o S S . 2165
} } MEDIUM STIFF TO: VERY STIFF, MOIST, BROWN-RED, FINE ~
§ § SANDY SILT (A-4(0), WITH TRACE GRAVEL 7 : : : 3
: : AND ORGANI'CS”"f """"" SRR // """"" SRR SR S S -- 2060 ..
: : : : : : e : : : : : :
: : : f// : : : : : : :
; S N SO NAbZAS [ - B v S S S i S A A N L. 2155 .
z z ——— e 7 z z z crpMENT
: : ‘ : : : : : : cK: : :
3 3 0172l 7 e R~
""""""""""""""""""""""""""""""" // /GRA\IE\»///‘ZE’O
| | ~TAN-BROWN FINE ANDY CLAYEY SILT PR : g TTLE == ///////
— | FLWET TO SATuRATED GRAY ' ‘ 7 . TRACE T T T ==
e e — /ME,D!UM,,S,TIF ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ey, WITH ,,,,, TRACE GRAVEL . 7 . W =T e Sy M= 2145
St  (A-5)AND FINE TO (COARSE SANDY SILTPA™% 77 0 © —— — =7 D (h-27 _ ///: ////3’//// | |
- ‘ - ———— : : : : : —/|= :
____—————'—"'- L : : -RESlDUAL- ARSE 2 - , =/ ="
R o L - S T A R . ETC’O ,,,,,,, ,-/&H\STI/;////”/ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2140 .
: : : g : : : : : ; — TE0 roOC — ////// :
o A S R R A= /=
: : PG : : : v oY @ 4 — /5/// CK- :
———————————————————————————————————— T e B 2T T, e ////: B RO 2135
. e e = e o — P . . . . D\NGE . ~ 60/0.0 . / ///STAL\_‘ - . '
: : : : : N-ORPY LT — BT/ = LCRYS! R : :
: : : : -BROW : - : = : Ao :
: : : : TN : T =l = : : : :
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o aMED T T ... 23
: : - N TURK : = =j=""" :
‘ - 10 SRV ‘ =y =M="" ‘
: Wel : : : /////// :
DENSE- : ‘ : ; ////;/ - :
T LR . ! = e 225 ..
‘ : ‘ =[ll=" :
/‘/////‘/ : :
,,,,z///;t/,,f,,,i ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A S S O U PR 2120
“—/ll= : : :
=" z
,,,,, *2115
B S U Nt S O A A AU ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2lI0.
. ALLUVIAL LOOSE TO MEDIUM DENSE WET BROWN GRAY SILTY FINE TO COARSE SAND (A 2-4); WITH LITTLE GRAVEL ;
205 . RESIDUAL MEDIUM STIFF T0 HARD MOIST BROWN GRAY FINE TO COARSE SANDY SILT A 4), WITH LITTLE GRAVEL SIZED ROCK FRAGMENTS 2105
168+0000 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S ST E SO USRS SURSORNE SRS SIS SO SO
-L- EXISTING GROUND LINE TAI(EN FROM ROADWAY DESIGN PLANS PROVIDED BY ‘ ;
TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH‘ THE @
,,,,,,,,,,,,,,,,,,, BORINGWITHBOTHPRO]ECTEDONTOTHECROSSSECTION
100 %5 % &5 80 75 70 65 60 55 50 i 40 35 30 2 20 15 10 5 0 5 10 s 20 2s 30 3s o0 4s 50
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: 0 2.5 5 PROJ. REFERENCE NO. SHEET NO.
: EnEEwl A—0009CA 3
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
SAMPLE DEPTH AASHTO % BY WEIGHT 9% PASSING (SIEVES) % % : : : : 3 3 3 3 : 3 3 3 :
'''''''' OFFSET | STATION LL|PL
NO. INTERVAL CLASS. C.SAND | F.SAND| SILT | cLAY | 10 40 | 200 |MOISTURE| ORGANIC : : : : : : : : : : : : :
55-289 5 LT 168479 L | 135 - 15.0° A4(0) 29 | NP | 22.0 33.0 26.0 190 | 950 | 8.0 | 5L0 29.0 _
= o S S S S S S S S S S S S S S .. 2190

S,AND,Y,,S,IL,T,,A,,4(O), ,WI,T,H,,,T,RACE,,GR,AVE,L ,,,,,, // ,,,,, ,,,,,,,, SURUUUUNE SOUURUNS ORI SO e, A S S 260
. . . . . 1 - . . . . . . . . . . .
P 3 3 3 3
- A R g A2 2155
o : : SE 3 : : _
RESDUAL™ (g O CORE T =
_BROWN L30T SO o S USRS SRS SRS USRS SO SR 250
e i IR S
- L~ DY, : : : ; ! : : :
; ; ‘ BROWN, FINE :TO COARSE SAN ‘ : ‘ ‘ ‘ ‘
"2145"3’""""'}""""'} """ VER'Y"SI[FF"SA'TU'R'A'TE'D'""S"LT"(A"4) w‘TH"T'R'ACE ‘GRAVE’L """" g R e R R ¥ 20 7 G 3 """"" 3'""'"""""'""'""""""""""""/’ """"""""""""""""""""""""""" 2"45'
‘ ‘ ‘ : : : ——— — ) =/ =1
: —_——— : :  — ’///’///:///
240 .. e T T e b T - T — i =/ ey g e S B A 2140
—— 3 wgReD ROC | =/ = /ﬁoc\:
: -WEAT eeHIST) | =/l= cRY/SW ALLINE
2035 i SRR OV M= T SCHISTY 2135
2130 // = ////ojc?\k/—// 2130
"""""""""""""""""""""""" e T I  TRLLINE ROBR
///// ////////, /= LT SC\’\\S-\’)
2125 ;.. O S SO .. 2125

‘ : : —L— EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY
@ : : TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
‘ ‘ BORING WITH BOTH PRO]ECTED ONTO THE CROSS SECTION

75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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0 25 5 PROJ. REFERENCE NO. SHEET NO.

EnEEwl A—0009CA 7
,,,,,,,, 75 70 65 0 55 50 45 40 35 30 25 20 5 0 5 0 5 0 15 2 25 30 3 40 45 50 55 60 e 70 75
SOIL TEST RESULTS
77777777 SAMPLE | oo | soamion DEPTH aasaro || % BY WEIGHT % PASSING (SIEVES) % L/ S S S S S S RS SRR
NO. INTERVAL CLASS. | " |C.SAND | F.SAND| SILT | crAY | 10 40 200 |MOISTURE | ORGANIC 3 3 3 3 3 3 3 3 3 3 3 3 3
[ ss260 | 15°LT [i69+84 -L-] 185 - 20.0° A0 [ [NP] 330 [ 300 | 230 [ 140 [ 800 [ 640 | 360 28.0 -
U85 Ll AR SR S S SRR SO SRR SRS SERUUN S . S S S N L D SN SN SRS SR U EUSS . 285
| | RWAL4_B-3 o o
2I80. . il S A P AP P\ A ===t A s A S SR L. S A, PN Ll
; : T e9+84 : : ; :
|5' |_ T EXISTING GROUND LINE
2I75. i R S S S S S S S o R T T S S
? ? 155-280 ? O g
270, S Hp ,,,,,,,, ______—————-————:::~\\ ,,,,,, NS S 2170
: T . T NT-‘ : : T = :
: : C -ROADWAY EMBANKME : : T — :
~ @_L T0 ' STIFF, MOIST, BROWN- =GRAY, F\NE \\ | |
2I65. ... ...l.lllll. SR . LA ,,,,l_ ,SOAF,,T, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 'R’A’VE’L ,,,,,,, S S S S —_——
: //f ‘_t SANDY SILT (A- 4) W|TH TRACE G 3 3 3 3 3 3 -—

260 nyde ©— L = 260
—————————————————————————————————————————————————————————————————————— R R A B I —V—VL ,,,,J,,,,,,,,4,,,,,,,,,‘,,,,,,,,,_,,,,;,:;,,_;,;:,_,_,_—,——F',,,,,,,,:,,,,,,,,,‘L,,,,,,,,L,,,,,,,,A,,7,,,J,,,,,,,,4,,,,,,,,,‘,,,,,,,,,_,,,,,,,,‘,,,,,,,,,‘,,,,,,,,,,,
P 3 t e 1 3 ‘ 3 -

7 ————— - : e
BISS. ;'"'/’é"""""""""'—'ALLUVIAL'- """""" ‘— Tt o ;("'g\'\;T”U—\’MO“””; """"" D 2155
: : - : : : ‘ :GRAY FINE SAND ‘ ‘ Pt :

o Zwmeswroswewostrowrn L SR T
- v———————/ """" o S o o o ? """" (O | et o - o S o S o . . o o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2145

: : TUN=4Y :

: v ST : :

v, FINE SANPY 2 3 3
,,,,,,,,,, il zm40.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e T T 238

- :  e— . ) — ]
=) == === :

‘ : : —L— EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY
@ : : TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
‘ ‘ BORING WITH BOTH PRO]ECTED ONTO THE CROSS SECTION

75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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. ' ' ' ' ' ' ' ' ' ' ' ' ' ' . . . . . . . 0 25 5 PROJ. REFERENCE NO. SHEET NO.
: : : : : : : : : : : : : : : : : : : : : : annns A-0009CA 8
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
""""" OFFSET | STATION LL| PL
NO. INTERVAL CLASS. C.SAND | F. SAND | SILT CLAY 10 40 200 |MOISTURE | ORGANIC
SS-269 15’ LT 170+ 84 -L- 85 - 10.0° A-4(0) 28 | NP 16.0 37.0 30.0 17.0 65.0 59.0 38.0 18.0 -

—L— EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY

TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
BORING WITH BOTH PRO]ECTED ONTO THE CROSS SECTION

75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
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: 0 2.5 5 PROJ. REFERENCE NO. SHEET NO.
| (anans A-0009CA 33
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
SAMPLE DEPTH AASHTO % BY WEIGHT 9% PASSING (SIEVES) % % : : : : 3 3 3 3 : 3 3 3 :
'''''''' OFFSET | STATION LL|PL
NO. INTERVAL CLASS. C.SAND | F.SAND| SILT | cLAY | 10 40 | 200 |MOISTURE| ORGANIC : : : : : : : : : : : : :
SS-261 5 LT 171475 L | 185 - 20.0° A4(6) 3 | 8 | 70 25.0 350 | 330 | 990 | 950 | 750 28.0 -
2190 i L S . S . Co O S S S S S S S S S S A .. 2190
B 1 e O O S S A .. 2185

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L2175 ..
EXISTING GROUND LINE ‘

60:
VE —/// S ETE = = —///——
. ] . . -CRYSTALLINE ROCK- . . . . . . . . . . . . . . . . . . . .
B S HSMA R s """"" s """"" i Ll s e e e e I A e e L A R e e B S S s

@ RESIDUAL VERY DENSE SATURATED BROWN TAN SILTY FINE TO COARSE SAND (A-2-4). § | | | | § § § § § § § ? ? ? ? ?
B A B 2000 220

‘ : : —L— EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY
@ : : TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
‘ ‘ BORING WITH BOTH PRO]ECTED ONTO THE CROSS SECTION
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NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL4_B-1 STATION 167+75 OFFSET 15ftLT ALIGNMENT L 0 HR. 17.4
COLLARELEV. 2,165.5 ft TOTAL DEPTH 30.7 ft NORTHING 610,821 EASTING 582,270 24 HR. 12.5

WBS 32572.1.FS10 TIP A-0009CA COUNTY GRAHAM GEOLOGIST S. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL4 B-2 STATION 168+79 OFFSET 15ftLT ALIGNMENT L 0 HR. 16.0
COLLARELEV. 2,167.0ft TOTAL DEPTH 32.2ft NORTHING 610,893 EASTING 582,345 24 HR. Dry

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILLER J. Estep START DATE 01/06/21 COMP. DATE 01/06/21 | SURFACE WATER DEPTH N/A

DRILLER J. Estep START DATE 01/06/21 COMP. DATE 01/06/21 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
) 05t | 0.5 | 0.5t | [0 2 50 75 100 | No. Kol 6 | eev. DEPTH (1) ) 05t | 0.5 | 0.5t | |0 2 50 75 100/ | No. | froll &
2170 | 2170 |
1 r T | 2,167.0 GROUND SURFACE 0.0
165 1 L 21655 GROUND SURFACE 00| | 52680110 L 1 1 T Asphalt (0.3 ft) and ABC (0.4 ft) o7
2164 5F 10 ! L ROADWAY EMBANKMENT -+ —*10 M ROADWAY EMBANKMENT
+ 5 5 11 - b - - - - Ss-203| 18% | Medium Stiff to Very Stiff, Brown-Red, Fine 216357 35 S T Soft to Very Stiff, Brown, Fine to Coarse
pinal as i e - Sandy SILT (A-4(0)), with trace gravel and 1 51616 : -*1-2- M Sandy SILT (A-4(0)), with trace gravel
T 7 13 [8703 T Te—lll t organics 21610] 60 S
2160, .0 o] (¢ — -100/0.8® |_ 2160 B 7 6 9 *15 M
T 5 7 | 9 el e——=TT SRR M L 21585T 85 -
+ - ST L ] 310 7 . ;
M
PASTOLBS L Lo ‘7/ . " ||: 1 - 1:7
2155 1 | I_ 2155 | /
T f - \ A= 21835 _ _ _ _ _ _ _ ____ __ _ _ _ _ _ 120 21535T 135 e . WAl
T T Ine ALLUVIAL ] T $S-289| 29%
215201 135 WOHI 5 1 - - [\-_' 2.151.2 Medium Stiff, Gray, Fine Sandy, Clayey 143 b f4 ot ;
2150 I 9 - w SILT (A5) 2150 ] [ 24500 7]
T A Medium Stiff, Tan-Brown, Fine to Coarse > 1485t 185 1 ALLUVIAL
1 A Sandy SILT (A-4), with trace gravel = WoH 2 16 o s Very Stiff, Brown, Fine to Coarse Sandy,
2147.0] 185 5 = 3 A - - J . 920 at. SILT (A-4), with trace gravel
4 @8 - Sat. E -
2145 1 b 2145 ] ]
T N - : 220 21435T 235 - :_ o 235
I RSN NN - 21435 20| IR I | - .
p1ao 0T 93 e e e 1 - RESIDUAL - 700704 i 00 4® WEATHERED ROCK
10 23 38 R N S S Very Dense, Tan-Brown, Silty Fine to b - - Gray, (SCHIST)
2140 1 . }61 - w Coarse SAND (A-2-4) 2140 b L
T -4 - 2138 5T 285 -
» 1270 o8 R T I e s 1 00702 - 1000.29 -
1 100/0.3 . _ 100/0.3 | WEATHERED ROCK i L
2135 | 9 434 307 | 2134.8 Tan-Brown, (SCHIST) 30.7| |12135]5 4348l 399 ® | 2134.8 32.2
60/0.0 60/0.0 Boring Terminated with Standard i 60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,134.8 ft On Crystalline Rock (SCHIST)

Notes -

Boulders and/or Hard Drilling encountered
infrequently at the following depths:

4.0-5.0ft

Penetration Test Refusal at Elevation
2,134.8 ft On Crystalline Rock (SCHIST)




NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 10

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL4_B-3 STATION 169+84 OFFSET 15ftLT ALIGNMENT L 0 HR. 29.1
COLLARELEV. 2,168.9 ft TOTAL DEPTH 40.9 ft NORTHING 610,969 EASTING 582,416 24 HR. 17.7

WBS 32572.1.FS10 TIP A-0009CA COUNTY GRAHAM GEOLOGIST S. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL4 B4 STATION 170+84 OFFSET 15ftLT ALIGNMENT L 0 HR. 24.0
COLLARELEV. 2,170.9ft TOTAL DEPTH 38.7 ft NORTHING 611,045 EASTING 582,480 24 HR. 16.0

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep START DATE  01/05/21 COMP. DATE 01/05/21 | SURFACE WATER DEPTH N/A DRILLER J. Estep START DATE  01/05/21 COMP. DATE 01/05/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5t | [O 25 50 75 100] | NO. | /Mol 6 | ELEv. @y DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 7 NO. | voll G
2170 | 2175 |
2,168.9 GROUND SURFACE 0.0 T C
216791 10 | n ROADWAY EMBANKMENT 1 L
1 2 1 2 3 - - L Soft to Stiff, Brown-Gray, Fine Sandy SILT 1 L
1 <o | (A-4), with trace gravel 2,170.9 GROUND SURFACE 0.0|
2165 | 21654 35 3 < < - L 2170 | 5 169 10 T Asphalt (0.5 ft) and ABC (0.2 ft) —0
T & . - T 418617 . -5\13- .- ROADWAY EMBANKMENT
216291 6.0 09 3 N - - - 21674T 35 SN Stiff to Very Stiff, Brown-Tan, Fine Sandy
1 - pi2- l[ T 7 1 6 | 14 - -\,-20 .- SILT (A-4(0)), with trace gravel
2160 (216043 858 ot | /T L 2165|2164 9] 60 A
1 [ L ] 2 7 9 o
I I C ] S _’\1.6
I L. LB 21569 120 2162471 8.5 A
51554t 135 - ALLUVIAL i S8 . 819 $5-269
2155 1 3 5 5 L Very Soft to Stiff, Gray, Fine Sandy SILT 2160 _ /
1 ] f10 ] (A-4(0)) i L.
1 A 21574T 135 : '/: .
21‘304:: 185 L. 2155 1 ° ° ’ '*9' )
2150 /
-+ WOH[WOH[ 1 Y SS-280 ] al 170
T . o i I e I e O N ALLUVIAL ~ ~ ~ ~ — = 7]
4 !__._____._ . 21469 _ _ _ _ _ __ _ ___ _ _ _ __ _ _ 220 215244 185 1 7 7 l. . Medium Stiff, Gray, Fine Sandy, Clayey
> 1454t 235 - RESIDUAL ] o . SILT (A-5)
2145 AT > 5% & Hard, Brown—Tan—Gr_ay, Fine Sandy SILT 2150 _ 1 220
1 B R ] mTTTral T T T T T T TURESIDUAC T
1 .\.\\ .. 2,147 4_ 235 17 14 19 Ce N P Hard, Tan-Brown-Black-Gray, Fine Sandy
2140 1-2.140.4T 285 R 2145 ] 5% - SILT (A-4)
-+ 35 47 45 <092 -1 X
1 Sl L J Nk
T - L 214247 285 TN °
+ S| T : 20 | 35 | 42 SN
2135 12,1354T 335 R g 2140 T ) | °
-+ 13 17 16 3 -
1 K SH J |-
T A 213747 335 s s T I'_ P 33.5
T I 1 30 [ B4 [46M04] | - - | | | T WEATHERED ROCK
2130 F21304T 385 R e A 2,130.4 385 | 9935 1 " 100/0.99 Brown-Gray, (SCHIST)
-+ 85 [15/0.1 100/0.6 WEATHERED ROCK =1
2128071 409 R " 2128.0 Gray-Brown, (SCHIST) 40.9 i T
60/0.0 60/0.0 Boring Terminated with Standard 213241 385 S5 100/0.2® 387

Penetration Test Refusal at Elevation
2,128.0 ft On Crystalline Rock (SCHIST)

Notes - Boulders and/or Hard Drilling
encountered infrequently at the following
depths:

21.0-23.0ft

Boring Terminated at Elevation 2,132.2 ft In
Weathered Rock (SCHIST)

Notes -

Boulders and/or Hard Drilling encountered
infrequently at the following depths:

19.0-21.0 ft




NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL4_B-5 STATION 171+75 OFFSET 15ftLT ALIGNMENT L 0 HR. 23.0
COLLARELEV. 21726 ft TOTAL DEPTH 42.4 ft NORTHING 611,117 EASTING 582,534 24 HR. 19.7

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

| DRILL METHOD H.

S. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep

START DATE 01/05/21

COMP. DATE 01/05/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 P %0 ® 100] | NO. | /moi G | ELev. @ DEPTH (ft)
2175 -
I [ 21726 GROUND SURFACE 0.0
21716+ 10 | ROADWAY EMBANKMENT
2170 + 3 6 4 M = Stiff to Hard, Brown-Red-Gray, Fine Sandy
216911 35 - SILT (A-4), with trace to little gravel
1 51 8] 4 M t i
2,166 6F 6.0 L
2165 I R L
2,164 1 85 B
T 5 5 5 M
T L
2160 1 t
21591 135 B
T 5 8 44 M
T L
2188 2,154 1_-: 18.5 7 —— ALL U_Vﬁ"'_______ﬂ‘g
7z 7z 3 — Medium Stiff, Gray, Clayey, Fine Sandy
T SS-261| 28% SILT (A-4(6))
2180 214q1_-:225 ZJQL______RE_SEGAL_______Z_ZQ
3 T 10 s Very Stiff, Orange-Brown, Fine Sandy SILT
4 at. (A—4)
2145 1
2144 1] 285 R
T 10 15 9 A Sat.
1 N
2140 1 |
213911 335 I D 2,139.1 33.5
T 53 [47/0.2 A - 100/0.79 A WEATHERED ROCK
4 e Brown-Tan, (SCHIST)
T MR LI N 2136  _ _ _ _ _ ___ ________ _ 370
21 2134 1] 385 F RESIDUAL
26 18 37 } - S Very Dense, Brown-Tan, Silty Fine to
T 955 at. Coarse SAND (A-2-4)
1S [
213037 423 [ . '," 42.3
1 60/0.1 60/0.1 CRYSTALLINE ROCK
1 r (SCHIST)
1 L Boring Terminated with Standard
4 L Penetration Test Refusal at Elevation
41 I 2,130.2 ft In Crystalline Rock (SCHIST)
I L Notes -
+ - Boulders and/or Hard Drilling encountered
-+ — infrequently at the following depths:
T B 14.0-17.0 ft

SHEET 11
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _GRAHAM

PROJECT DESCRIPTION UPGRADE US 129 FROM
SOUTH OF SR 1275 (FIVE POINTS ROAD) TO NC
143 AND UPGRADE NC 143 FROM US 129 TO SR
1223 (BEECH CREEK ROAD)

SITE DESCRIPTION RETAINING WALL #5:
CAST-IN-PLACE CONCRETE GRAVITY WALL

ON -L- FROM 175435 RT TO 176+65 RT

— —
SHEET TOTAL

STATE STATE PROJECT REFERENCE NO. No. SHEETS

N.C;, A-0009CA 1|5

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 CLAM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

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

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

CG2 EXPLORATION
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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.

A-0009CA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

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 TwWO OR MORE SIZES.

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

ANGULARITY OF GRAINS

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

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

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
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
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

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

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGUL AR, 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 TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLASS. (< 35% PASSING *200) (> 35% PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o LTALINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P =1 =) ~a [ a5 [ a6 [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
o NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. A-2-4[a-2-5[a-2-6|a-2-7 > COMPRESSIBILITY v, SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ,,;:, SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R . MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
S P R CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
7 PASSING HIGHLY COMPRESSIBLE LL > 50 ;scsgmsumnv RoCK |1 : I g:ass;gggn.é TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— L ETC.
e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
2?0 ORGANIC MATERIAL B T S VTR OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL S0ILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3z 3 -5z TRACE 1- 107 HAMMER [F CRYSTALLINE. O o ANGLE AT NHICH & STRATUM O ANY PLANAR FEATURE 1S INCLINED FROM Tre
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 20% .
o ~ L vl w1 w1 g o et o g x| SOILS WITH MODERATELY ORGANIC 5 - oy > - g% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY 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
LITILE OR HIGHLY ORGANIC . . HIGHLY 35% AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6Mx | NP (10 Mx |10 Mx| 1M [ 1M |10 Mx |10 MX | 11N | 11MN VODERATE HIGHLY L > 107 > 207 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ) ] AMX | 8 X |12 Mx| 16 Mx |NO MX AMONTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG. ORGANIC iV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJGR | GRAVEL, Ano | FIE 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.
aTERiALS | sanp | S°ND | CRAVEL AND SAND SoLS S0 v _ 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
e FATING AR T0 Zew PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA IMOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
2 SUBGRADE EXCELLENT 10 00D FAIR T0 POOR S0 UNSUITABLE OJ[[U‘— oG o Sees IVJIIIJIT.I'; ESE?S SS?ER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROUP IS < LL - 30 ;P OF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL ;Io::gmou (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK* SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE s O PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT RE)  23/°2>  DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE! (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a se1 SLOPE INDICATOR ISEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED _ A BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 470 10 SOIL SYMBOL 07 o TEST BORING O INSTALLATION 10 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 @ T0 30 A ARTIFICIAL FILL (F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 189 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ‘
(NON-COHESIVE) DENSE 38 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 .25 10 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. /£ TEST YIELD SPT N VALUES <10 BPF | ResipusL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ag.TrE-Rcluatv Msmé.unns:rwr ; Troo 1% 0.? Troo 2!.0 =777=~7= INFERRED ROCK LINE () MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 TO 30 2 T0 4 TTwee® ALLUVIAL SOIL BOUNDARY A INSTALLATION O— SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 >4 .
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 ] 200 270 @ UNDERCUT gzgtﬁ:&&%:sxfgvmION - ] zgg;ﬁ:&ilgﬂsgt&\/?TrlgNBé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 .42 825 0.075 0.053 e I e e S FeET B 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
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 10 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT DN\] ACCEPTABLE DEGRADABLE ROCK
(BLDR.) (COB.) (GR.) SAND SAND (6L (cL) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG 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 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 .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY <) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL [S PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE_ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
ATURAT " R T Al DPT - DYNAMIC PENETRATION TEST ~ SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
T SATURATED - D R T ALY e - Yoo 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 LIQUID LIMIT FOSS. - FOSSILIFEROUS Ll eLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLasTic | | . : FINGERNAIL. TOPSOIL (TS.I - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLASTIC LIMIT HIL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE EOUI ENT USED ON SUBJEC 0JEC WIDE 3 7O 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING T00LS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[ cme-asc [] car eits autoMatic ] MaNvaL CLOSE @.16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NJTES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 8.03 FEET SURVEY AND ROADWAY DESIGN FILES PROVIDED BY TGS ENGINEERS
- DRY - (D) 9
ATTAIN OPTIMUM MOISTURE D cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET ON 1171572021
PLASTICITY 8"HOLLOW AUGERS [ [+ TNDURATION
PLASTICITY INDEX (D) DRY STRENGTH [ cme-ss0 [[] waro Faceo FINGER BITS [~ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW [] unc.-caRBIOE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene stear TEST [ cesnc [ w eovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERMPE"AV TP"AST": 19;;2: " MEDIUM [] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH PORTABLE HOIST TRICONE *STEEL TEETH BREAKS EASILY WHEN HIT WITH HAMMER.
[] wanp aucer
COLOR TRICONE * TUNG.-CARS, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
e o Ri ]
DIEDRICH D50 g (] sounoms roo INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

DATE: 8-15-14
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SITE PLAN
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N Lol ¢
PROP. RETAINING WALL #5 \Cf‘_ﬂ/(ﬂ \ Q ]

W/CONCRETE DITCH | |
BEGIN -L- STA. 175+ 35+ - %ﬁv
END —L- STA. 176+ 65+ | ¢




| 3 3 3 | | | | | | | | | Prepared in_the Office of 0 50 100 | PROJECT REFERENCE NO.| SHEET NO.
_L_ Ferede SR S, TR SR SR TSRO NI e R CARDLINAS —— A-0009CA 4
e« c T REFAINING WALL 75
. VE = 251 PROFILE BORINGS PROJECTED
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 ALONG WALL ENVELOPE
SOIL. TEST RESULTS
'''''''' SAMPLE | oo | spazion DEPTH AASHTO | | % BY WEIGHT % PASSING (SIEVES) % G i
NO. INTERVAL CLASS. | " |C.SAND | F.SAND | SILT | CLAY | 10 40 | 200 |MOISTURE| ORGANIC | | | | | | | |
SS-417 43’ RT 175+ 33 -L- 35 -50 A-4(0) 24 1 23.0 46.0 23.0 8.0 84.0 73.0 36.0 21.0 - o o L o o L
"""" SS420 | 43'RT 175433 -L-| 135 - 150° A4(0) 31| 1] 110 | 430 | 380 | 80 | 1000 | 950 | 6L0 210 - 1 | | 3 | | | |
SS-415 46’ RT 176+ 62 -L- 13.5 - 15.0° A-4(0) 26 | NP 15.0 43.0 30.0 12.0 100.0 93.0 55.0 18.0 -

ROPOSED TOP OF WALL

572 10 O O S S S S S S SR 2210
RWAL5_B-2
2200, e NTe+62 L o T S S S S 2200
| RWAL5_B-|
; 1T5+33 ‘ 1 3 : : : : : : : : :

2190, 0. %E;lbDEET()AgNlNGWALL#S ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 43'RT : : : ‘ ‘ ‘ } } } } ..2190..
2180.59 ' ‘ | | | |
27.5'RT

2180, Ll

2170, .o

7 -2 T S S S S S S S SO 2160

2150, © i 2150

@ ARTIFICIAL FILL MEDIUM STIFF, WET, BROWN-GRAY, FINE TO COARSE SANDY 'SILT (A-4), WITH TRACE GRAVEL | | | : : : : | | | | 3 3 : : : 140

/20 1 P S S, T S - .

. RESIDUAL SOFT TO HARD, MOIST TO SATURATED, BROWN:TAN-GRAY, FINE TO COARSE SANDY:SILT (A-4(0)) AND FINE TO. COARSE: SANDY, CLAYEY SILT (A-5), WITH TRACE GRAVEL-SIZED ROCK FRAGMENTS : ‘ : ‘ :

JUURS VNN U U NS VN VOO RSO U SR UON UUU DU FUU N U SUUOS SO WU WU SR SN SN SO DU U N NS SN fpe

7.3 T S S S S S S S S S 2120

2120 il S P S S R S SO N S S S o S .. 2120

\WET SOILS ENCOUNTERED MAY BE THE RESULT =~~~ S - S S - " WALL ENVELOPE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY TGS ENGINEERS ON 111521 APPROXIMATE

OF DRAINAGE FROM ROOF DRAINS AND SEPTIC ‘ 1 1 1 1 1 1 1 . EXISTING GROUND LINE IS: DRAWN BORING TO BORING. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE

DRAIN FIELD . FROM PROPERTY : } } } } } } } } } BORING WITH BOTH PRO]ECTED ONTO THE PROFILE EXISTING GROUND LINE IS DRAWN BORING TO BORING

177 + 50 177 +00 176 +50 176 +00 175+50 175+00 174 +50 174+00




NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL5_B-1 STATION 175+33 OFFSET 43 ftRT ALIGNMENT L 0 HR. 12.0
COLLARELEV. 2,183.6 ft TOTAL DEPTH 15.0 ft NORTHING 611,375 EASTING 582,789 24 HR. FIAD

WBS 32572.1.FS10 TIP A-0009CA COUNTY GRAHAM GEOLOGIST S. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL5 B-2 STATION 176+62 OFFSET 46 ft RT ALIGNMENT L 0 HR. 13.0
COLLARELEV. 2,192.8ft TOTAL DEPTH 15.0 ft NORTHING 611,478 EASTING 582,866 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  CG20446 Diedrich D50 89%05/22/2019

HAMMERTYPE  Autormeatic

DRILL RIGHAMMER EFF/DATE  CG20446 Diedrich D50 89%05/22/2019

HAMMERTYPE  Autormeatic

|DRILLI\/EI'HCD H.S. Augers

DRILL METHOD HS. Augers

DRILLER C. Odom

START DATE 01/26/21

COMP. DATE 01/26/21 | SURFACE WATER DEPTH N/A

DRILLER C. Odom

START DATE 01/26/21

COMP. DATE 01/26/21 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o 2 5 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 25 50 75 1001 | NO. | 'moll 6 | ELev. @y DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft : ! | NO. | /voll G
2185 | 2195 |
+ L 2,183.6 GROUND SURFACE 0.0) i L GRO s o
21826+ 10 T 1= ARTIFICIAL FILL 1 | 21928 ROUND SURFACE 0.0
T 8 5 3 -E - - w Medium Stiff, Brown-Gray, Fine to Coarse 21918 10 4 5 5 ‘ - .',\‘-\:;-— Soft to Medi RSE?fI[%'UALF 1o Coarse
1+ o 2,180.6 -4), wi 3.0 . - n' Pk oft to Medium Stiff, Tan, Fine to
2180 [ 218017 35 == g 21800 Sandy SILT (A-4), with trace gravel __,— 22 | 2190 b4 AT Sandy, Clayey SILT (A-5)
1 6 9 20 : 29 S5-417| 21% RESIDUAL 2,189 '3: 35 — - ™oL '
T e T Very Stiff to Hard, Brown-Tan-Gray, Fine to 1 2 2 3 ‘5_ S A4 L
2A726% 60 10 > 30 A Coarse Sandy SILT (A-4(0)), with trace 21868l 60 N Eheol 21873 S — ]
1 32 - Sat. gravel-sized rock fragments ] 7 8 11 TN i M Very Stiff, Tan-Gray, Fine to Coarse Sandy
2175|21751] 85 . 5 - | 2185 ST \f19 SILT (A-4(0))
4 31 - - Sat. = 5 3 10 . _+_18 R M
1 b .-
I [ g
2170217017 135 S o ‘/ C 2180 oL .. |
- - - ®26 - - - $8-420| 21% 2.168.6 15.0 5 I K -1 )
Boring Terminated at Elevation 2,168.6 ft In - 920 SS-415| 18% 2,177.8 15.0

Residual Sandy Silt (A-4)

PR RIS S (R WU NS S U U S WU S WU U NS S S U U S S A NSRS WU S U U NSRS M U c SR
—+—+—+—

Boring Terminated at Elevation 2,177.8 ft In
Residual Sandy Silt (A-4)
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _GRAHAM

PROJECT DESCRIPTION UPGRADE US 129 FROM
SOUTH OF SR 1275 (FIVE POINTS ROAD) TO NC
143 AND UPGRADE NC 143 FROM US 129 TO SR
1223 (BEECH CREEK ROAD)

SITE DESCRIPTION RETAINING WALL #6:

SOIL NAIL WALL WITH ARCHITECTURAL FINISH
ON -L- FROM 186+75 RT TO 192+05 RT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C;,  A-0009CA 1|16

— —
SHEET ‘TOTAL

CAUTION NOTICE

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

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

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

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

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

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

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

PERSONNEL
S. BRAUN

D. GOODNIGHT

N. MCLAREN

CG2 EXPLORATION

INVESTIGATED BY _CG2
ORANN BY _M. BREWER, P.E.

CHECKED BY _ K. KRAL, P.E.

SUBMITTED By _ M. BREWER, P.E.

DATE _MARCH 2022

Prepared in the Office of:

CAROLINAS
3 GEOTECHNICAL
A GROUP

2400 CROWNPOINT EXECUTIVE DRIVE
SUITE 800
CHARLOTTE, NC 28227
(980) 339-8684
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O
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£ i% SEAL 7%

) 041986 3
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DocuSigned by:

D). Mattlw Brower 3/22/2022
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SIGNATURE DATE
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

A-0009CA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION

I
CONSI

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

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

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ——— . —— ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL OGICAL COMPOSITION FINE 70 COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
swBIL  Bogodbogeg it SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
i MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH O- CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL O | SHELL BEDS.E'L
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL T W OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 -
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| 41MN |40 MX| 41 MN| 40 MX | 41 MN 40 MX| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF SR SSL e T
LITTLE OR " " g
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx| i mn | i Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) M | 8 MX |12 MX| 16 MX|ND MX AMONTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P P ZPu PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os‘:m:z;nspans ARE DULL AND IJIFSCELLDTRED. somi S:onw cn;Av; RDCKM::: PARENT MATERIAL.
A5’ SUBGRADE EXCELLENT 0 G00D FAIR T0 PoOR POOR POOR | UNSUITRBLE O SPRING OR SEEP UL STUND WADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH A5 COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY Lo PR SOIL SYMBOL Qm oo TEST BORING O SLoee Inoica T OO EXTENT. SOME. PRAGHONSS OF STRONG. ROGK USUALLY. REMaIL 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 > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COMESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL ‘$’ WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 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 - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 <l UNSUITABLE WASTE k4 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 | HeRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
SHALLOW <] UNCLASSIFIED EXCAVATION THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER CoBBLE GRAVEL COARSE FINE e cLay UNDERCUT R\ ACCEPTABLE DECRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) Cona R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
~ SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY S - SPLIT SPOON ERY 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
(st FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : VED W - v LY W . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Liouo Lt F0SS. - FOSSILIFEROUS o sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
Pp L L pLasTic LiMiT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
- MOIST - M) SOLID:; AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 : NOTES:
[] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
- - REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET SURVEY AND ROADWAY DESIGN FILES PROVIDED BY TGS ENGINEERS
DRY - @ ATTAIN OPTIMUM MOISTURE [] cve-ss [] & contnuous FLIGHT AuceR CORE SIZE: THINLY LAMINATED < 0.008 FEET ON 11/15/202!
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH [] cMe-ss0 [[] wero Facen FinceR BITS X 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DIEDRICH D50 D SOUNDING R0D INDURATED DIFFICULT TO BREAK WITH HAMMER.
= CORE BIT VANE SHEAR TEST
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SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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3 | | | | | | | | | | | | Prepared in the Office of: 0 50 100 | PROJECT REFERENCE NO.| SHEET NO.
—L— R R R SRR AR R R SRR SRR SRR CAROLINAS I — A-0009CA 4
: : : : : : : : : : : : : CE CRoUE NICAL FEET RETAINING WALL #6
VE = 251 PROFILE BORINGS PROJECTED
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ALONG WALL ENVELOPE
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % | | | | | | | |
OFFSET STATION LL.| PL
77777777 NO. INTERVAL CLASS. C.SAND | F. SAND | SILT CLAY 10 40 200 |MOISTURE| ORGANIC | =
SS-3008 88’ RT 189+08 -L- 10 - 25 A-4(1) 33 1 10.0 28.0 41.0 21.0 99.0 93.0 72.0 23.0 -
S8S-3012 88’ RT 189408 -L- 13.5 - 15.0° A-2-4(0) 23 | NP 28.0 36.0 27.0 9.0 60.0 48.0 27.0 7.0 - 1 ; ; ; 1 ! !
.2280. .| SS-2023 66’ RT 190+ 00 -L- 18.5 - 20.0° A-5(6) 4] 10 20.0 24.0 25.0 31.0 100.0 86.0 64.0 36.0 - e P L L ..2280..
SS-3028 29’ RT 192+ 56 —L— 3.5 - 5.0’ A-6(8) 39 11 6.0 27.0 32.0 35.0 100.0 97.0 75.0 28.0 - ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
2270, .l PROPOSED TOP - OF WALL— ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2270
2260, i 2260
RWALG.8-7
: : : . 189+08 : : : : : : :
wso o ees R BSTING GROUND LINE (APPROX) i e
e o o o o o N o L 000 o B Dadihvsd R T [ o o o o o
| S6r RT SS-3012 3
$5-2023
e — TeeUAL= . ) RN S S S SN SRS SURS SUURURS SO TR 2240
_______________ ©® T \:
(® / .
SILTY FINE ~_ | | | | | | | |
22300 0L N B “® \\ ,,,,,,, Lo S S SO S L L 12230
END RETAINING WALL #6 FRAGMENTS AND MICATS < | | : ‘ ‘ ‘ ‘
19%; 3 0 ! Y : :
. : Y P Ry el : (YNNG : :
,,,,,,,, ) T TT Tt \"0 S FEE SN U S SRR S Y " )
: ~ ‘ ~N : :
———— —= NG 3
| : ‘ '”Eu 3 | 2210
7777777777777777777777777777777 b e 27 - = "7'77/”:—' :7' -~ 7 i~ ~ 2 e R
‘ = ‘ G Z T REC<067 S \E \ N
. == ’IIIJ//—/// Eé//:/// —'///j//;///_—_///_—_///_—_///:_///_:/(/:_///_://BBRTY = E (S)ID 4’:-6 Bgo 'fdkysriw $////// | ‘ \ i 6 B | :
I”— RO : : : : ) : ; ; B META S UiNg S22 : ‘ ‘ : L6-B-1 . :
I”"”ERYS““‘\'SSSTONE": """"" SRR S S Q3 SRR SEREE = R SRR :""454’\/0?%‘;/0 RS \\ """ 186+75- - o - 2200...
. . . . ) . . . K . . . . 3 &S . .
‘ ‘ : ‘ ‘ :\///\\‘X N
: : : : : : : : : : REC=99% pZ] - ‘ =
. . . . . . . . . . . - s K . ' ' N
Zh AR R R R R e - RODEgar PG ) e TZENCN B N S A S — — 2190
. . . . . . . . . . GS|=7Q'80 2 — —
BT |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, P AN Y.® .28
| | | | | | | | | | | | | | | | | | | | | | | | ‘ ~~_

. . . . . . . . . . . . . . . . . . . . . . . . . . =2 D . .
2170 ,,,,,,,,, e e [ ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, ,,,,,,,,, e 7::;’ ,,,,,,,, ®,,,,,,1,,2'|7,Q,,
3@-ROADWAY EMBANKMENT-SOFT TO VERY 'STIFF, MOIST TO WET BROWN—GRAY—jTAN FINE SANDY, CLAYEY SILT (A—'S) WITH TRACE GRAVEL ‘ ‘ ‘ ‘ ‘ : : : : : BT ,,/7}? :

: ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘/%: ‘
2160,,,,,RE,S,"PL,’A!',,Y,EBY,,SQF,T,‘,T,Q,,MEP[L,’M,,?T,'F,F,,MQ','S,T,,T,AN, ORANGE-BROWN, FINE TO COARSE SANDY:SILT (A~ 44,’, WITH TRACE ,M[(:,A,,,,,,,i,,,,,,,,,i ,,,,,,,,, S A S S S {rm””f””CRYSTALLlNE ROCK- ... 2160 ..

(© -RESIDUAL- MEDIUM STIEF TO HARD, MOIST TO WET, TAN-ORANGE-BROWN-GRAY, FINE TO COARSE SANDY 'SILT (A-4), FINE TO COARSE SANDY; ‘ ‘ ‘ . . ‘ ‘ METASANDSTONE
} CLAYEY SILT (A-5(6), AND SLIGHTLY PLASTIC, SILTY, FINE TO COARSE SANDY CLAY (A-6(8)WITH TRACE GRAVEL-SIZED QUARTZ: FRAGMENTS
- 2150. (D) -RESIDUAL- MEDIUM - DENSE, MOIST, TAN-ORANGE-GRAY, SILTY. FINE TG. COARSE. SAND. (A-2-4), WITH. TRACE MICA,,{ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, U A A U S U U SO UU RS S UUPIS SPRUUPI SUUPRUP 2150
(® -RESIDUAL- SOFT TO MEDIUM STIFF, MOIST T0 WET TAN, FINE T0 COARSE SANDY SILT (A-4), WITH TRACE GRAVEL SIZED ROCK FRAGMENTS —pEGIN _RETAININ ‘ |
1 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : : : : : : . 2191.43 : : : :
2140,,1@,Y”,";A,T,"!E,REP,RQ?K,,ME,T,A?AND?T,QNE ,,,,,, L ST AT e U i ST o U T e e S . 335RT ST o 2140 |
(© -CRYSTALLINE | ROCK-SLIGHTLY TO MODERATELY WEATHERED, HARD TO VERY ‘HARD, GRAY-TAN, (METASANDSTONE), INDURATED TO EXTREMELY. INDURATED, WITH:SOME FRACTURES WITH SOME IRON 'STAINING: AND CLOSE FRACTURE SPACING
®- CRYSTALLINE ROCK-FRESH TO 'SLIGHTLY. WEATHERED, HARD TO VERY HARD, LIGHT GRAY-DARK: GRAY, (METASANDSTONE), INDURATED TO EXTREMELY INDURATED, WITH MODERATELY CLOSE FRACTURE SPACING TO CLOSE FRACTURE SPACING :
2130, L SR 2130

WALL ENVELOPE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY TGS ENGINEERS ON 111521. APPROXIMATE 7
EXISTING GROUND LINE IS. DRAWN. BORING TO BORING. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
BORING WITH BOTH PRO]ECTED ONTO THE PROFILE EXISTING GROUND LINE IS DRAWN BORING T0 BORING

193+00 192 +50 192 +00 191+50 191+ 00 190+50 190+00 'I89+50 189+OO 188+50 188+00 187+50 187+00 186—1—50
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75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

‘ ; ; ; ; ; ; ; ; ; T 3 - -ROADWAY EMBANKMENT- = — ey
L2190 o . . i e . o N S A et S T

| | | | | N ; | | 7 SOFT TO VERY STIFF, MOIST TO WET, BROWN-GRAY-TAN, FINE %

| | | | | | ‘ | | 7 . SANDY, CLAYEY SILT (A-5); WITH TRACE GRAVEL - (D= ‘

285 T e ————— T T

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ o etk sl S R ‘ ‘ ‘ ‘ @

. . . . ; . . . yd . . . . . . . . :
280 s s s z z z e | | | | -RESIDUAL‘RES|DUAL- 1 ‘ ‘ ‘ @_‘—
= ______/————*“"' """ - - e 'S'Aﬁb'Ymg'L'T”'('A'g{'w'\m'ThA'CE'CR'AVEL'S‘ZED

_________ | OARSE o =

SOFT TO MED\UM ST\FF MO|ST T0 ! WET TAN F\NE 70 C ___‘_________‘———-‘—“" ; ‘OO/I-

4 4> S SRS - e S S __——-‘_—_—_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . L . L M7
: : S S SN 3 ‘-WEATHERED ROCK- | | ‘

___j____§—————}——"§"‘ | § | | | | | | METASANDSTONE |
70 ] L S S S SN S S SO TS SRS SO S S S U SRR
=1 == === —/// —/// —/// —///
B = / /;///_ ///;'/'//__ = ;'/'/'/"_”///;’///'—///—///—/// ”'///*/// —/// _/// == "'/// /// "/'// ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

: : ///——/ : : : : "CRYSTALUNE ROCK" : : : : : : : : : : : : :
260 SR S AN — — T S ,,,,,,,,,,, (METASANDSTONE) . AU U e e ASUURUUR FUUUUUUE SEUURNNS SO S S AN AU . 260
BIBB. .\ e e e .. 2155

186+50 OO
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' —L— 'EX'IS'TING"GR'O'UND”L'I’NE' 'TAK'EN"FR'OM"ROA’D'WA'Y' "DES'IGN'P'LANS'PROVIDED”B'Y””'
¢ | | TGS ENGINEERS ON 111521, INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
S S S O S SO Nt S St SO S SOUO N S SURUUUUS S SUUUURUU RN SSURU SURRRRRN NN BQR,IN,G,,W,I,T,H,,BQTH,,I,’BQJE,,CTED,,QNTQ,,T,HE,,QRO:?S,,,S,EQ,TION ,,,,,,,,,,,,,,,,,,,,,,,
75 70 65 60 55 50 ss 40 3s 30 2s 20 15 10 5 0 5 10 s 20 25 30 35 £ 45 50 55 6 6 70 75
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: annns A-0009CA 3
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
0. i 2240

2235 i
| EXISTING GROUND LINE
2230) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,, 2230
2225 il SR S A S S R U S o S RESIDUAL 2225
: : : : : : : : : : : : : : : : : : : : : : : : : : : : /
: : : : : : : : : : : : : : : : : : : : : : : : : : f // LOOSE TO DENSE, M0|5T
BPZO. b R SRS SR SR RRRR RRRR R S R ISII IS SLIIATE ST PO R e SR SR RS R e T TAN-ORANGE-BROWN, SILTY 2220,
| | | | | | | | | | | | | | | | | | | | | | | | ~FINE T0 COARSE SAND (A-2-4(0), WITH
‘ //: TRACE GRAVEL-SIZED ROCK FRAGMENTS
L 22U5 . T, N S S S . . ......T. . /———!——H———F————-———!———!
‘ ‘ S |
: : : : : : : : : : : : : : : : : : : : : : S : : : : :
820, S S ST S S T . S S SRS SUNRS SRR ST S ST SRR e T S /,,,,,,,,i,,,,,,,,f,,,,,,,,f,,',WEA,T,',",EREP,,RQCKTf ,,,,,,,,, SRR ..220 ..
| | | | | - 4 | (METASANDSTONE)
2205 . e, N B . . e SUUUNE FOUUIUUUN SUUUIUE SEUTOUORY SOOI o o o o o N A///-—///—///—///—///—///—///—///—///——///—///—//2205
: : : : : : : : : : : : : : : : : : : : : //\\ : ‘ : ‘-CRYSTALLINE ROCK-
3 3 3 3 RWAL6_B-2 /7 || 3 3 (METASANDSTONE)
2200 .l N A S S UUS SUPPPRE SRS SOP PP S SR kS T A ST O T FRTE PR P TR S 2200
| B | | 7" RT: A
A 1 3 -
2195, il e ’ll ___, R B e S S SR S j""/\\\ fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff 2095
: : : : : : : = : : 'ROADWAY EMBANKMENT - : : : o — : : : : : : : : : :
. . . . . . // . 1|_l;' /\ 1 1 1 . . . . . . . .
ER0 S S L. STIFF, MOIST, BROWN RED, FINE. TO COARSE SANDY, CLAYEY SILT (A-5) . L,(,._ / 4 ,,,,,,,,, S S S S zm0
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ -CRYSTALLINE ROCK- ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
(METASANDSTONE)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2185
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2180 .
e T S e e et

‘ : : —L— EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY
@ : : TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
‘ ‘ BORING WITH BOTH PRO]ECTED ONTO THE CROSS SECTION
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OneDrive

. 0 25 5 PROJ. REFERENCE NO. SHEET NO.
| | | | | | | | | | | | | | | | | | | iwwww A-0003CA 7
50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 B’ 0 a5 50 55 60 65 o 5 g g; 7777777 ?9 7777777 %5 00
SOIL TEST RESULTS |8F§v¥é|§68g RT
,,,,,,,, SAMPLE | oocon | sparion DEPTH AASHTO | | % BY WEIGHT % PASSING (SIEVES) % %
NO. INTERVAL CLASS. | " [Cc.SAND | F.saND| siT | cLAy | 10 40 | 200 |MOISTURE| ORGANIC : : : : : : : : |SS-3008| :
5S-3008 | 88'RT |189+08 -L- 10 - 2.5 A4(1) 33 | 1| 100 28.0 41.0 200 | 99.0 | 930 | 720 23.0 - 3 3 3 3 } } } 3 } SS 3012 7

op45 | 55012 | SSRT 189408 L | 135-150 | A240) |25 [ NP| 280 | 960 | 270 | 90 | 600 | 480 | 270 | 70 | - ) i S R SRR R S =7 |

T T T S T e B T i e T (D
. . . . . . = . . .

: : : : : :// : : : :

PBB3D SRR AR SR A SRS A A A A A S S AR A SR
: : : : : // LOOSE TO DENSE, MOIST, TAN ORANGE—}

2230 ... 0% SO RS SOORUOE SO O

| | | | | | / FINE T0 COARSE SAND (A-2-4( o WITH TRACE
: : : : : : EXISTING GROUND LINE /. ‘
2225 ..l R PR RE AR e R R R LT ALETCTERTSPRRTRPRTIRE
| | | | | | § § ROCK: FRAGMENTS
w0 AU U S SO SO S SO USRS SRS O T T T T T T T T T T T T T TR
| | | | | | | -WEATHERED ROCK-
225 S G S S SR (M,ET,A,SAND,STQN,E), ,,,,,,,,,,,,
2200, O S SR SO SUPRUE SUUURIUUS SUPRIS SRR ﬁ,,,,/fwf/T///—///,—r///,,—,,///r///r///—///—///—///—///:,—,///,,—,, ,,,,,,,,,,,,,
: : : : : : 3 W4k
: : : : : : 4\ :
. . . . . . \/
2205 R OO R AR /\\\ """"""""""""""""""""""""""""""""""""""""""""""""""""""
- s RWAL6_B-3 G
3 3 3 3 |88JRBT7 3 W

200 . e QR RIT \T B AR R LR R STy EE TR EEY CPE PP SPRPETRETRPE PP

: FE: 9 : : \\\\ :
3 — ' | 3 //\\3 |
3 . AN S I N o St St SOt SOUUUY UUUUNNY USROS SURUURS SRR o

7 STIFF, MOIST, BROWN-RED, FINE  TO ~ IOO/O Z=ETTTTTT———x | | | | | | | |

a0 T C,OARS,E,,,S,AND,Y ,CL,AYEY,,,S,IL,T,,,,A,S,,,,3 ,,,,,, —T ¢ oooupT/M=EL o SN S e ST S o
i z ‘ ‘ ‘ ‘ = / DRY -CRYSTALLINE ROCK- z z z z z z z z z
. . . . . . . . . — 1
;7 3 3 3 3 3 /i/NDSTONQI/:///f/H/ FIAD (METASANDSTONE)

2I85. ... ... e Ty E—TJBSB . = //// rrrrrrrrrrrrrrrrrrrrrr O/ 21 R T e R R O S 8
= =gz = z B
R el = ‘

. - - ! . — .

2180 ;. hnniRE R ////E//// """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
=M=

2175,,,,,,,,,,,1,,,/,/,/5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 275

-RESIDUAL VERY SOFT TO MEDIUM STIFF MOIST TAN ORANGE BROWN FINE SANDY SILT (A-4(D)), WITH TRACE MICA
a0 ., ,CRYS,T,A!-,L!NE, 'ROCK- SLIGHTLY TO MODERATELY WEATHERED, ,H,A,R,D, .10 ,YEBY, , ,HAFID, , ,G,R,A,T, TAN, I(M,E,TA,SAND,STQ,NE) ,',ND,U,RAT,E,D, 10 ,,E,XTR,E,ME,L,,Y, , ',NQU,R,A,T,EP, , W',T,H, 1 SOME ,FR,A,C,T,LJRE,ﬁ , ,W!T,H , ,S,,O,M,E,, ,',R,Q,N,, ST,A,'N,',N,G ,,,,,,,,,, 2170
AND: CLOSE FRACTURE SPACING:
@ ~CRYSTALLINE ROCK- FRESH TO ‘SLIGHTLY WEATHERED, HARD: TO VERY HARD, LIGHT GRAY-DARK: GRAY, (METASANDSTONE), INDURATED T0 EXTREMELY | ; 3 3 3 3 3 | |
265 }W—INDURATED. WITH - MODERATELYVVCLOSE FRACTURE SPACING TO CLOSE FRACTUREVSPACING ,,,,,,,,, T o e ... .. 2165 ..

50 45 40

35

30 25
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15 10

—L— EXISTING GROUND LINE. TAKEN FROM ROADWAY DESIGN PLANS PROVIDED :BY
TGS ENGINEERS ON 111521, INFERRED STRATIGRAPHY IS DRAWN THROUGH THE

189+0000 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, BQRING,,WIIH,,BIOIH,,PRQ]ECIED,,,ON,TO,,,THE,,CROSS,,SECTION ,,,,,,,,,,,,,,,, 2160
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: . . 0 2.5 5 PROJ. REFERENCE NO. SHEET NO.
: : : : : : : : : ‘ ‘ : : : : : annns A-0009CA 8
60 55 50 45 40 35 30 25 20 15 10 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
SOIL TEST RESULTS | % % % %
2055 | SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % I T T o o e . 2255
OFFSET | STATION LL|PIL : ‘ ‘ ; :
NO. INTERVAL CLASS. C.SAND |F.SAND | SILT | CLAY 10 40 200 |MOISTURE | ORGANIC : : : : ;
5S-2023 46'RT | 190+00 -L- 18.5 - 20.0° A-5(6) 4 | 10| 200 24.0 25.0 3.0 | 1000 | 860 | 640 36.0 - : } : : :
2250 o o L L o o T e RWALE BB 2250
: @OﬁOO: : L/
- B6e'RT el
L 2 O S S S S S S S SO SO e T T T L2245
- 155-2023 - |
: ‘ -RESIDUAL -
B2 4 L S S ST .. S S S . 2240
. . . . . . . . . . . . . . . . . . . . . . . //:—:z— ——————:————————— ————————
2235 """"" o c S S S S SR A o c e S A S SR i""'/'LOOSE @—: fTO DENSE MOIST, TAN- ORAY""§"2235
| | | | | | | | | | | | | | | | | | | | | | 7 ORANGE | 5 ;SmTY FINE TO COARSE SAND |
L2230 .l el P P, P e e L A R P P, e e AU R AN AN -+ 2 U S P, e L.2230. .

/ (A -2-4); WITH .:TRACE MICA

ngi%él “CRYSTALLINE ROCK- :

‘ . (METASANDSTONE) .
"""""""""""""""""""""""""""""" FIAD 1 MR ARAEn iRt 2200,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2195 .
" -CRYSTALLINE ROCK- - TR o s e S RSLIIEY IERTRPIRIRPIE e s s TR - 290

(METASANDSTONE) : ‘ 1 1 1 1 1 1 1 1 1 1 1
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2/85
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2180 .
() RE&DUAL VERY STFF WET TAN ORANGE BROWN FmE T0 COARSE SANDY CLAYEY SAT (Afﬂ6n wwH TRACE GRAVEL &ZED OUARTZ FRAGMENTS

zzrs,,@,,RFS"?,L,’A'f, ,M,E,D,'U,M,PEN,S,E,,,M,Q!ST ,,T,A,,N,,Q,R,A,N,G,E,,Q,R,A,,Y,,S,'F,T,Y,,,F?N,E,,,T,Q,,C,QAR,SE,,,S,ANP,,,A,,2,,4),,,W?T,H,,T,,R,A,C,,E,,M',CA ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, s

—L— EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY
TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
BORING WITH BOTH PRO]ECTED ONTO THE CROSS SECTION
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OneDrive

. 0 2.5 5 PROJ. REFERENCE NO. SHEET NO.
: annns A-0009CA 9
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

2250 S A A R S S R T P FO PP PP S S e R e - o I SR— S SR . 2250,

D25 i S i)
2240 .. S USRS SRS SUURURUUU SOURUUNS SEURIS IO -
2235 i S S SO USRSl SRS U UUURRE SUSRRR 2235
: ; : e
b -
2230 i . S PSS fRESIDUALf ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2230
f f f / : ‘
: : -/ f f
2225 .l U Y U S S S N A R 2225
] A
2220 i L M/ 2220
TSRS SO S S S U U SUUU U SUUU UL SUU U RS SUU USRS SUU RSO UE USSR UUS SO USSR SN U SO U U U URU U UUUUU UUURUUNt SUSUUUUS SUPURO -

15
/" :

z z z z z z z z z z z z z z z z z z z z a ~ -WEATHERED ROCK- ; z z z
(R S RS RN R R S A N T S A / """ Ul METASANDSTONEY i 20
2205 S SR S S S S S S E N F RW$9L|§2|55 ,,,,,,,,,,,, /y/,,_,,///,/,,,._:///,,,///_///_///_///,,,,///,,,,///,,,,///,,,///_///_///_ 2205

. . . . . . . . . . . . . . . / . . .
2200 ... ... . -CRYSTALLINE. ROCK- . . . ... ... 2200

| T T T T ook (METASANDS TONE)

e -ROADWAY EMBANKMENT- (4) @ @ === = ;
2195’__________.__——————————_'—___—__ ,,,,,,,,, e (. 2195

: ‘ _RES‘DUA FINE SANDY SILT (A-4) :_____‘______‘_ — \\\

: : : : : : : ST‘FF MO‘ST TAN_—-———“'—__—__‘_—‘ // £0/0.0 BT : : : : : : : : : : : : :
R0 R 3"'_'_'_"_';'—'-'—”*3"‘""("'_'”—'_'”_'—'"""é)—\'NDS'TONE /,{///f///’/’ fffffff o DRY s e e R RS RRRIE e e e e 290

_—— ‘ ‘ 'ROCK- : ¢ (META  — == == : - Ol/21 : : : : : : : : : : : : :
: wEA'\'HERED R R = =/l = == ‘ ‘ ‘ : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
; ‘ g :///:// = . FIAD
2085 il S —) :///,_,,,,;,,,,,,,,,,,,,,,,-,CRYSTALLINE ROCKr ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A S S S S O R 2185
m (//{//:///:// ‘ (METASANDSTONE)
=== ‘

280. ... SR S O S S S S S S S e S S S S S S S .. 2180
o5 ,,RQA,DWAY,,,EMBANKMEN,T,,VE,RY,,S,T,IFE ,M,OI,S,T, BR,O,WN,,G,RA,Y,,,F,I,NE,,,T,O,,COARS,E,,S,,A,ND,Y,,S,IL,T ,,,,,,,,, WI,T,H,,,T,RAC,E,,GRA,VEL ,,,,,,,,,, o S S S S R S S S S S o5
. RESIDUAL LOOSE T0 DENSE MOIST TAN GRAY ORANGE SILTY FINE T0O COARSE SAND (A 2-4), WITH TRACE MICA ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
270 @ RESIDUAL”'VERY STIFF WET TAN ORANGE BROWN FINE TO COARSE SANDY CLAYEY SlLT (A= 5(6)) WITH TRACE GRAVEL SIZED OUARTZ FRAGMENTS """ A A AR R e SR -2

2165 ,,,,,,,,, o e - ,,,,,,,,, 191,+,0,0,0Q ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

: : —L— EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY
@ 3 : TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
‘ ‘ BORING WITH BOTH PRO]ECTED ONTO THE CROSS SECTION
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0 25 5 PROJ. REFERENCE NO. SHEET NO.

: | | | | | | | | | | | | | | | | | : : : : : : : | el A-0009CA 10
75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % } } : } : : : : : : : : :
'''''''' OFFSET | STATION LL| PL
NO. INTERVAL CLASS. C.SAND | F.SAND | SILT | cLAY | 10 40 200 |MOISTURE | ORGANIC : : ; ; ; ; : : : : : : :
55-3028 29°RT | 192+56 -L- 3.5 - 5.0’ A-6(8) 39 | 11 [ 60 27.0 32.0 350 | 1000 | 97.0 | 75.0 28.0 _
-2 (o S S A 2230
2225 i 2225
L2220l o L L S o L o S S S S . .2220. .

EXISTING GROUND LINE

y CLAY (A 6(8))

3 10 COARSE SAND

: -R\r_leUAL’ I
2090 ..o //T(A S S SO TSR é,_____,e,,—r,f,‘f ,,,,,,,,,,,,, 2190
~ . _.-———_' .
‘ s/,\NDY SIL R
‘ ——7 | | | | £ -BROWN-GRAY, FINE TO COARSE ‘ I ; | : " T-WEATHERED ROCK- | | | |
285 .. ST T'”'H'A’RD MO\ST T0. WET,,IA,N,,O,RANP,,,,,,,,,,,,_P_gfﬁffiff,T,T,T ,,,,,,,, SO s =i .. (METASANDSTONE) S S SO . 285 ..
; ; | F TO RAanb, 7 e ———— "‘;"‘ | | | ‘ | |
| | MED_‘LJN.‘_S-T—‘F ————— =/ =/ = /// —///= —/// —/// —/// /= —/// —/// —/// |
3 3 | —_— = =)= /// —///= —/// === == —/// == DR Y | | |
,,2180,,3,,,,,,,,,,3,,,,,,,,,3,,,,,,,,///;///_///,,,///_///_///,f///,—,,—///—///,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,‘ rrrrrrrrr SERREREEE ;VCRYSTALLINE ROCK;- rrrrrrrr SRR R EEEEEE rrrrrrrrr 3 rrrrrrrrr 3 rrrrrrrrr 3 rrrrrrrrr SRR - 2180 ..
: : : : : : : : : } : METASANDSTONE : : : : : : : : : : : :
ars o — o A S S S AU SR SO VRS SR S o o A S S S AU SRS SRS S S o o A o5
| | | @ ROADWAY EMBANKMENT VERY STIFF MOIST BROWN GRAY FINE 70 . COARSE SANDY SILT (A-4), WITH TRACE GRAVEL | | | | | | | | | |
B L e B e ——.—.——_-—-

192+50 OO

: : —L— EXISTING GROUND LINE TAKEN FROM ROADWAY DESIGN PLANS PROVIDED BY
@ 3 : TGS ENGINEERS ON 111521. INFERRED STRATIGRAPHY IS DRAWN THROUGH THE
‘ ‘ BORING WITH BOTH PRO]ECTED ONTO THE CROSS SECTION
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NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 11

WBS 32572.1FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL6_B-1 STATION 186+75 OFFSET 32 ftRT ALIGNMENT L 0HR. 16.4
COLLARELEV. 2,1915 ft TOTAL DEPTH 235 ft NORTHING 612,304 EASTING 583,447 24 HR. 15.4

WBS 32572.1.FS10 TIP A-0009CA COUNTY GRAHAM GEOLOGIST S. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL6_B-2 STATION 187+76 OFFSET 17 ftRT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,192.5ft TOTAL DEPTH 3.6 ft NORTHING 612,387 EASTING 583,504 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

|DRILLI\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep START DATE 01/13/21 COMP. DATE 01/13/21 | SURFACE WATER DEPTH N/A DRILLER J. Estep START DATE 01/13/21 COMP. DATE 01/13/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(th’)TH s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 | NO. | /voll G
2195 | 2195
I i I [ 21025 GROUND SURFACE 0.0
+ F 2,191.5 GROUND SURFACE 0.0 21915+ 1.0 -F - L[N ROADWAY EMBANKMENT
2190 12.1905F 1.0 - f e ROADWAY EMBANKMENT 2190 T 4 4 5 - *9 - - M (L Stiff, Brown-Red, Fine to Coarse Sandy,
=+ 8 16 8 & I Soft to Very Stiff, Brown-Gray-Tan, Fine T i LN Clayey SILT (A-5)
1 . 72 1 i 2189.0] 35 -y [;] 2189.0 3.5
21880l 35 i { Sandy, Clayey SILT (A-5), with trace gravel 60/0.1 60/0.1 CRYSTALLINE ROCK
T 4 2 2 .4( i 1 (METASANDSTONE)
1 - - - 121860 535 Boring Terminated with Standard
2185 [2185.51 6.0 5 1 3 ) ~ RESIDUAL Penetration Test Refusal at Elevation
1 ?4 I Soft to Medium Stiff, Tan, Fine to Coarse 2,188.9 ft In Crystalline Rock
218301 85 A Sandy SILT (A-4), with trace gravel-sized (METASANDSTONE)
1 4 3 2 +5. .. rock fragments
2180 1 L
21730" 13.5 I_:_____________________ 2,178.0 13.5
1 54 30 [70/0.5 . B ® WEATHERED ROCK
1 . 100/1.0 Tan-Gray, (METASANDSTONE)
2175 I
21730 185 |
T 10070.4 ~ 100/0.3®
2170 1 -
2168171 234 Y [ 2,168.1 234
60/0.1 60/0.1 CRYSTALLINE ROCK

(METASANDSTONE)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,168.0 ft In Crystalline Rock
(METASANDSTONE)




NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT

SHEET 12

BORE LOG
WBS 32572.1FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL6_B-3 STATION 188+87 OFFSET 9 ftRT ALIGNMENT L 0HR. Dry
COLLARELEV. 2,194.0 ft TOTAL DEPTH 2.2 ft NORTHING 612,466 EASTING 583,580 24 HR. FIAD

WBS 32572.1.FS10 TIP A-0009CA COUNTY GRAHAM GEOLOGIST S. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL6_B-4 STATION 189+99 OFFSET 8ftRT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,195.1 ft TOTAL DEPTH 3.2t NORTHING 612,536 EASTING 583,667 24 HR. FIAD

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

|DRILLI\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep START DATE 01/13/21 COMP. DATE 01/13/21 | SURFACE WATER DEPTH N/A DRILLER J. Estep START DATE 01/13/21 COMP. DATE 01/13/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(th’)TH 100 o) SOIL AND ROCK DESCRIPTION
® 05t | 0.5 | 0.5t | [0 2 50 75 100 | No. Kol 6 | eev. DEPTH (1) ) 05t | 0.5 | 0.5t | |0 2 50 75 No. | ol 6
2195 2200 |
[ 2,194.0 GROUND SURFACE 0.0 T r
21930 10 i | | | 4N WEATHERED ROCK I i
219191 21 [100/0.3 ... . | . 100/0.3 | B 21919 Gray, (METASANDSTONE) 2.1 1 L
60/0.1 60/0-1 \ CRYSTALLINE ROCK / —22 | 5105 T F 2,195.1 GROUND SURFACE 04
METASANDSTONE) o :
- ( - - 21941] 1.0 L ROADWAY EMBANKMENT
Boring Terminated with Standard T 131 8 9 o o M Very Stiff, Brown-Gray, Fine to Coarse
Penetration Test Refusal at Elevation 21920l 31 L o 2,192.0 Sandy SILT (A-4), with trace gravel 3.1
2,191.8 ft In Crystalline Rock 60/0.1 — 50/0.19-

(METASANDSTONE)

\

CRYSTALLINE ROCK
Gray, (METASANDSTONE)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,191.9 ft In Crystalline Rock
(METASANDSTONE)




NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 13

WBS 32572.1FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST s. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL6_B-5 STATION 191+21 OFFSET 9 ftRT ALIGNMENT L 0HR. Dry
COLLARELEV. 2,196.3 ft TOTAL DEPTH 2.6 ft NORTHING 612,601 EASTING 583,769 24 HR. FIAD

WBS 32572.1.FS10 TIP A-0009CA COUNTY GRAHAM GEOLOGIST S. Braun

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL6_B-6 STATION 192+56 OFFSET 29 ftRT ALIGNMENT L 0 HR. 5.0
COLLARELEV. 2,200.8 ft TOTAL DEPTH 16.3 ft NORTHING 612,647 EASTING 583,896 24 HR. Dry

DRILL RGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020

|DRILLI\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RIGHAMMER EFF/DATE  CG20446 Diedrich D50 89%05/22/2019

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER J. Estep START DATE 01/13/21 COMP. DATE 01/13/21 | SURFACE WATER DEPTH N/A DRILLER C. Odom START DATE 01/26/21 COMP. DATE 01/26/21 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fF;)TH 5 100 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 | NO. | /vol
2200 | 2205
 1os AT [ 21963 GRO:E; SHELFACE 0.0 I 2,200.8 GROUND SURFACE 0.0
2195 3 ) : 1.5| 1220015 1998l 10 I RESIDUAL
01037F 26 | 4 | 9 [9103 000 M 2,193.7 Stiff, Tan, Fine Sandy SLT (A4) /55 T & | 5 | 5 10 - M Medium Stiff to Stiff, Brown-Gray-Tan,
6070.0 60/0.0 WEATHERED ROCK 51973t 35 B G Slightly Plastic, Silty Fine to Coarse Sandy
: Gray, (METASANDSTONE) T A CLAY (A-6(8))
. - . 3 S 7 5S-302§ 28%
Boring Terminated with Standard 2195 + . P2,
Penetration Test Refusal at Elevation 2,194 6.0
2,193.7 ft On Crystalline Rock E 4 4 3 ‘7\- C B - - W
4 R - .-
(METASANDSTONE) 21237 85 L L o Lo I Rt S . M Hard, Gray-Tan, Fine to Coarse Sandy
2190 i T SILT (A-4)
1
i 1 ..
2.187.3T 135 R D 2,187.3 135
75 125/0.1 T b : WEATHERED ROCK
2185 4 .- 100/06? Gray-Tan, (METASANDSTONE)
2184 5+ 16.3 s 2.184.5 16.3
1 60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,184.5 ft On Crystalline Rock
(METASANDSTONE)




NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT
BORE LOG

GEOTECHNICAL BORING REPORT
CORE LOG

SHEET 14

WBS 32572.1.FS10 | TP A-0000CA | COUNTY GRAHAM

| GEOLOGIST N. McLaren / D. Goodnight

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223

BORING NO. RWAL6_B-7 STATION 189+08 OFFSET 88 ft RT ALIGNMENT L

COLLARELEV. 22449 ft TOTAL DEPTH 59.1 ft NORTHING 612,419 EASTING 583,646

GROUND WTR (ft)
0 HR. 30.0
24 HR. FIAD

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren / D. Goodnight

SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL6_B-7 STATION 189+08 OFFSET 88 ft RT ALIGNMENT L 0HR. 30.0
COLLARELEV. 2,244.9 ft TOTAL DEPTH 59.1 ft NORTHING 612,419 EASTING 583,646 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  CG20446 Diedrich D50 83%06/16/2020 | DRILL METHOD NW Casing WSPT & Core

HAMMERTYPE  Autormetic

DRILL RIGHAMMER EFF/DATE  CG20446 Diedrich D50 83%06/16/2020 DRILL METHOD NW Casing WISPT & Core

HAMMERTYPE  Autormatic

DRILLER C. Odom

START DATE 01/26/21

COMP. DATE 11/01/21

| SURFACE WATER DEPTH N/A

DRILLER C. Odom

START DATE 01/26/21

COMP. DATE 11/01/21

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH —ToeTomrl o 25 5 S \ ) SOIL AND ROCK DESCRIPTION CORE SIZE NQ TO;A::I RUN 262t S
(ft) : : : NO. |/mol| G | ELEv. DEPTH (ft RUN DRILL L
' ' ' = ) E'(-ftE)V ELEV DE(%TH R(%N RATE [REC [RAD SoaP- RECTRED| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | % : % % | G| ELEV. () DEPTH (ft)
2245 2,244.9 GROUND SURFACE 0.0f | 2212 Begin Coring @ 32.9 ft
224391 10 | I RESIDUAL %41291 32.9 1 1.2 [N=60/0.0] (1.1) | (0.0) (4.6) [ (2.8) B=A_ 22120 CRYSTALLINE ROCK 32.9
T 3 1 1 0 - - - 5s-3008 23% Very Soft to Medium Stiff, 2210 =TT 5 0 \08:22/1.00 92% A 0% 96% | 58% i Slightly to Moderately Weathered, Hard to Very Hard, Gray-Tan,
204141 35 .- Tan-Orange-Brown, Fine Sandy SILT 4 03:13/1.0| (4.9) | (4.2) 'I/, L (METASANDSTONE), ]ndurated to Extremely Indu_rated, with some iron
2240 I 2 3 7 _¥f - - M (A-4(1)), with trace mica 4 8%82”8 98% | 84% #/;_ 2.207.2 staining and close fracture spacing 377
223801 6.0 R — -] 2205.8] 391 02:38/1:0 1.1 (20.2) A Fresh to Slightly Weathered, Hard to Very Hard, Light Gray-Dark Gray,
T 3 4 [ 2 * S M i Loose to Dense, Tan-Orange-Brown, Silty 2205 [T 55 0% @@ 99% | 94% Pt (METASANDSTONE) Indurated to Extremely Indurated, with moderately
y et a5 ‘ ?\ o i Fine to Coarsle _SAZID (é\(-fzr-a“(gq)();n\tf‘/slth trace T ’ gg?gﬂg 04% | 8a% A close fracture spacing to close fracture spacing
ravel-sized rot . . |~
msl Ty M g g i Edi z:
— — 4 . . AS
1 - L 2,200.8] 44.1 04:31/1.0 a0
1 yx L 2200 T 5.0 [04:11/1.0] (5.0) [ (5.0) 77—
22314T 135 Ty - T ggfggﬂg 100% 100% i
2230 il 4155 T @ 55-3014 7% r I a5’ o
1 @10 L 1 03:45/1.0 o
T DN I B C 2.195.8] 49.1 03:44/1.0 2
1 P - L 2195 T 5.0 |03:14/1.0| (5.0) | (4.8) o
2 996.4F 185 . \i N R L 1 04:04/1.01100% | 96% ?,bé_
T 22 18 30 -0 - - 4 03:35/1.0 D N
2225 1 2 M i I 03:47/1.0 2
4 T » 2,190.81 54.1 03:21/1.0 ?',0/4_
1 | L 2190 I 5.0 (02:49/1.0( (5.0) | (4.8) Vi
22214T 235 W] C 2.2214 235 T 05:09/1:0]100% | 96% e
T 43 57103 S T WEATHERED ROCK T 143/1. a3
2220 I 100/0.6® L 1 02:51/1.0 4
T o Zi Tan-Gray, (METASANDSTONE) 2.185.8] 59.1 02:53/1.0 @‘;_ 2.185.8 50.1
1 L L - Boring Terminated at Elevation 2,185.8 ft In Crystalline Rock
> 216,41+ 98 5 L Z 1 L (METASANDSTONE)
T T [ 27 [73004 SR - + -
s — 1000 n I 5
22120] 329 coo {_ 2212.0 32.9 T B
1 60/0.0  760/0.0 A CRYSTALLINE ROCK 1 |
2210 I ST Gray-Tan, (METASANDSTONE) I C
&
1 A 1 L
1 - REC: 96% 1 I
1 =8 2.207.2 ROD: 58% 37.7| T C
9205 4 - GSI: 40-50 1 i
—4 o Light to Dark Gray, (METASANDSTONE) 1 L
-4 I// - -+ -
T << REC: 99% -+ -
1 S RQD: 94% I i
2200 T v A GSI: 70-80 T -
4 . 1 L
1 ?’.’/'f‘ 1 L
1 A 4 L
1 ?’.’/'f‘ 1 L
2195 I a I L
1 il 1 L
- #’|//\_ —— —
1 A 1 L
20| o I N
1 ?’.’/'f‘ 1 L
1 A 4 L
1 /\'i?: 2,185.8 59.1 T i
1 - Boring Terminated at Elevation 2,185.8 ft In 1 L
4 - Crystalline Rock (METASANDSTONE) 1 |




SHEET 15

Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223

Rock Core Photographs Rock Core Photographs
Boring: RWALG6_B-7 Boring: RWALG6_B-7
32.9 t0 49.1 Feet 49.1 to 59.1 Feet
0 1 2

FEET

FEET



NCDOT BORE DOUBLE A-0009CA_GEO_RDY_GTM.GPJ NC_DOT.GDT 4/29/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 32572.1.FS10 | TIP A-0009CA | COUNTY GRAHAM | GEOLOGIST N. McLaren
SITE DESCRIPTION Upgrade US 129 from South of SR 1275 to NC 143 and Upgrade NC 143 from US 129 to SR 1223 GROUND WTR (ft)
BORING NO. RWAL6_B-8 STATION 190+00 OFFSET 66 ft RT ALIGNMENT L 0 HR. Dry
COLLARELEV. 2,240.4 ft TOTAL DEPTH 33.7 ft NORTHING 612,489 EASTING 583,702 24 HR. FIAD
DRILL RIGHAMMER EFF/DATE  CG29022 Mobile B-29 88%03/26/2020 | DRILL METHOD H.S. Augers HAMMERTYPE  Autometic
DRILLER C. Odom START DATE 03/26/21 COMP. DATE 03/26/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 P %0 ® 100] | NO. | /moi G | ELev. @ DEPTH (ft)
2245 -
2240 I [ 22404 GROUND SURFACE 0.0
223941 10 ! RESIDUAL
T 1 2 3 ‘i .- M Medium Stiff, Tan-Orange-Brown, Fine to
22369] 35 a- - 22374,  _ _ Coarse SandySILT (A4) 30
1 3 8 9 - w17 M B Loose to Dense, Tan-Gray-Orange, Silty
2235 L h | Fine to Coarse SAND (A-2-4), with trace
22344T 60 f "
I 4 7 6 - %_1 3_ M | mica
22319 85 1t 4 i
2230 I o M C
<
4 N L
+4 - - - - D PR -
260l aas | Lo 1 A I i
~
2225 I .45 M -
T T '//' 2224 _ _ _ ____ __________ 170
T T T - N Very Stiff, Tan-Orange-Brown, Fine to
22219 185 3 7z 16 Y. y I ZI/ - Coarse Sandy, Clayey SILT (A-5(6)), with
2220 T ) f§0 ) 5S-2023 36% N T trace gravel-sized quartz fragments
T S AT
1 -} Nl
221691 235 I T O A I 1. 2,216.9 23.5
T 700/0.5 D I R BT 7 WEATHERED ROCK
2215 41 Tan-Brown (METASANDSTONE)
T g RN LR o4 _______________ 2
T - Tttt Tttt RESIDUAL
22119 285 5 ) 12 -t Medium Dense, Tan-Orange-Gray, Silty
2210 1 i ZY M Fine to Coarse SAND (A-2-4), with trace
7] 1 mica
g - |
220674+ 337 P T P - - SRCRERCIP 8 2,206.7 33.7
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
2,206.7 ft On Crystalline Rock
(METASANDSTONE)

SHEET 16



