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DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT 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

Lkl NO. DESCRIPTION PURPOSES. THE VARIOUS FIELD BORING LOGS,ROCK CORES AND SOIL TEST DATA AVAILABLE MAY
I TITLE SHEET 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
2 LEGEND (SOIL & ROCK) BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.
3 SITE PLAN GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A

4-5 CROSS SECTIONS GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
6-8 BORELOGS 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

BUNCOMBE SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
COUNTY INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

PROJECT DESCRIPTION I-4700A TWIN BRIDGES ON I-26 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
OVER GLENN BRIDGE RD. 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
SITE DESCRIPTION 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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DIVISION
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GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION e ———— ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN IGNEOUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35 PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gg;ﬁ’:‘c‘%ﬁmg WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
RO =1 ™) ad [ a5 [ A% [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN S
CLASS. s COMPRESSIBILITY N SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYVBOL SLIGHTLY COMPRESSIBLE L <3l ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | I I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE_OF MATERIAL Bl ———1 SHELL BEDS.ETL
; WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2‘005 ORGANIC MATERIAL B - TR OTHER MATERIAL ROCKS OR CUTS MASSIVE RoCK.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1- 107 HAMMER IF CRYSTALLINE. %PR&OL*;EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12z LITTLE 18 - 20 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, ’
SOILS WITH - 107 - 207 - 357 g 3 g .
w - — {40 Mx| 41y |40 x| 41| 40 Mx | 41 M |40 x| 41 N e O MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 W sLI CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
BROUP INOEX L L L 4MX [ 8 MX[12 MX|16 MXNO MX AMOUNTS OF omslc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO %gﬁ;fff TTUSED;?: :ﬁ;f.fé': EPAZF\‘OA':.ELEAt OrNoG Tv::cgnzgﬁggms PEEN DISPLACEKENT oF Tre
USUAL TYPES |STONE FRAGS ORGANIC V. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) | INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
oF MaJOR | GRavEL, eno | F™NE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | s | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Gen TG EXELLENT 10 6000 S TN I Mew PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA O DUIL SOUND UNDER RAVMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS CONPARED | - on e
AS SUBGRADE POOR O’rlﬂﬁ' SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROWP IS < LL - 30 :PIOF A-7-5 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?m:”o" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK* SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENGY PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 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 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 1 10 30 W ARTIFICIAL FILL (P OTHER CONE. PENETROMETER [F_TESTED, WOULD YIELD SPT N VALUES > I88 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 10 58 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 9.25 70 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES < 180 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL ~$~ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 270 4 wrreet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
HARD > 30 >4 b INSTALLATION - RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - oo UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0075 0.853 UNSUITABLE WASTE kil ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
CoARSE FINE nOERCY ROCEPTobLE DECRADABLE RO EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE CRAVEL SAND SAND SILT CLAY UNDERCUT D) ACCEPTABLE DEGRADABLE ROCK SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
BLOR.) 0By (GR. SL. L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIOE - POL Ul uL L uL
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS gA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. :I;:‘GALBZ- T:g:%:g;;maﬂg rlé‘:HggLnE%LygoEr? g:M:rEORDU%EPTARZ&%ZLTATILO';E%”ETL‘Z??OTN IS;SAEOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE 3
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION grrr - DDII;“:LOIEE;EE:E TT::TTION rest ;r:; - :ARPESSU:?TEI';ETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- DY < L S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON 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 oL - SILT. SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH L L IS oo i
w LIOUID LIMIT : . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY g
T FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL, TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - (W) d
e ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-8 N 640855.4I7 E 94525.7609
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 2058.70 FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 . NOTES:
[] cMe-asc [] car sits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [mE: O~ INDURATION
PLASTICITY INDEX (D ORY STRENGTH [X] cve-s50 [] wero Faceo FinNGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 05 VERY LOW [[] Tunc.-caRBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene sear TesT 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM CASING W/ ADVANCER O
POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIST [ rricone "STEEL TEETH | [ wano aucen MODERATELY  INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
|:| CORE BIT VANE SHEAR TEST

0J

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE [4700A_GEO_BH_BRDG_100069.GPJ NC_DOT.GDT 9/21/18

GEOTECHNICAL BORING REPORT

SHEET

BORE LOG °
WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST M. Arnold WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST W. Hamrick
SITE DESCRIPTION Twin bridges on 1-26 over Glenn Bridge Rd. GROUND WTR (ft) | | SITE DESCRIPTION Twin bridges on |-26 over Glenn Bridge Rd. GROUND WTR (ft)
BORING NO. B-24 STATION 912+54 OFFSET 38ftLT ALIGNMENT -EBL1- 0 HR. 18.7 | | BORING NO. B-26 STATION 912+75 OFFSET 33ftLT ALIGNMENT -EBL1- 0 HR. Dry
COLLARELEV. 2,056.2 ft TOTAL DEPTH 54.6 ft NORTHING 639,983 EASTING 945,213 24 HR. FIAD | | COLLARELEV. 2,056.7 ft TOTAL DEPTH 59.0 ft NORTHING 640,004 EASTING 945,216 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R3763 CME-550X 86% 1/30/2017

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 08/14/17

COMP. DATE 08/14/17

| SURFACE WATER DEPTH N/A

DRILLER J. Hoyle

START DATE 08/15/17

COMP. DATE 08/15/17 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 \ 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5t [ 0.5t [ 0.5t | [0 25 50 75 100 | NO. | Aol 6 | erev.m DEPTH () M 0.5ft [ 0.5t [ 0.5t | |0 25 50 75 100 | NO. | Aol 6
2060 | 2060 |
1 F 20862 GROUND SURFACE 0.0 » 056 07 | - 20567 GRO‘;’;&?:LF;FACE 00
20554T 08 T 20554 ASPHALT 038 k- : e
2055 =+ 3 2[5 & M = RESIDUAL — 2% - TP | e M 20047 RESIDUAL — —-2Y
205271 35 . \_\ : L Orange-Brown, Fine Sandy SILT (A-4) with 2,05321 3.5 5 - 5 . :\ o L \ Red, Clayey F'.?;S:T\ﬁizaSILT (A-5)with |
T 6 11 10 - B2 M L Trace Manganese Deposits and Mica 1S . _&13_ M L —
1 o .21 B 1 - B Brown-Tan, Fine Sandy SILT (A-4) with
2050 1 " | 2050 1 } | Trace Mica and Manganese Deposits
T L i 2,0482T 85 ol r
204774 85 . L il C - L
T 519 [ 9 Cés M C I S8 fn i M -
2045 T C B 2045 T 0 i
T J [20442 _ _ _ _ _ _ _ __ __ _ _ _ _ _ 120 T , B
T T i Brown, Clayey SILT (A-5) with Trace 2,04327 135 r
2,042 7__ 135 5 5 5 i i W B Manganese Deposits, Trace Quartz 1 4 3 5 _*8 o w B
T A *1_1 A L Fragments, and Little Mica T N _
2040 I K [ 2040 I \ [
1
T 1 r 2,0382T 185 A B
20377+ 185 -q - - - =+ -\ -
1 4 5 6 - ;11 - —Y— L + 3 6 ! - |13 W L
2035 I TN [ 2035 I Y [
X \
1 - \ - - 1 - PR -
2,033.2T 235 A
20327+ 235 -\ - L it Y L
T 5 7 | 12 - .\.19 W L + 6 81 v - \25 W L
2030 1 o B 2030 1 AN B
1 N L 1 \ .. L
2,02827 285
20277+ 285 -l L =+ A- - L
T 6 5 [ 11 - s W L + el - 934 W L
2025 1 1 B 2025 1 1 B
1 1 L 1 I L
202327 335 I
20227+ 335 o L + A L
I 8 8 9 .- +17 W - + [ @28 . . W B
2020 I - [ 2020 I RN [
1 ; L 1 S - |- L
201827 385 N
201774+ 385 - =+ N -
I 6 | 7 | 9 . *16 W L + 1227 1 48 R JC w L
2015 I il C 2015 I D o
T A r 201327 435 e r
201274+ 435 S = + /- - =
I 2135 ]| ‘e - w g I 2226 *53. wpoT
2010 1 RN B 2010 1 : ' B
1 ~- | - - .- L 1 .- s L 20087 48.0
~ Lt Bl 7>k =
2007.7+ 485 A - 200822 485 4o - RPN | 7 WEATHERED ROCK
T 5 | 21 | 46 e W - T+ : - 100/0.5 = Gray (BIOTITE GNEISS)
2005 I - L 2005 I Co ’»/:_ﬁ
4 I L 20037 52.5 1 A
20027+ 535 B o CRYSTALLINE ROCK S T Y *i0b/a® 4“
20017+ 545 [60/0.1 - | - .600.1 J 20016 Dark Gray (BIOTITE GNEISS) 54.6 + : . 100/0.4 v
T 60/0.1 60/0.1 r Boring Terminated with Standard 2000 T 72
T ~ Penetration Test Refusal at Elevation T _/ﬁ
T B 2,001.6 ft in CRYSTALLINE ROCK 1998271 585 I & 72 19977 59.0
1 L 1 . s L 1,997 !
+ L (BIOTITE GNEISS) 1 100/0. 100/0.5 L Boring Terminated at Elevation 1,997.7 ftin
T+ - Notes: T+ o WEATHERED ROCK (BIOTITE GNEISS)
1 C 1. Auger refusal at 54.5' T - ‘e
T L 2. Boring FIAD due to location in roadway 1 - 1. Boring FIAD due to location in roadway




GEOTECHNICAL BORING REPORT

SHEET

BORE LOG ’
WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST M. Arnold WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST W. Hamrick
SITE DESCRIPTION Twin bridges on 1-26 over Glenn Bridge Rd. GROUND WTR (ft) | | SITE DESCRIPTION Twin bridges on |-26 over Glenn Bridge Rd. GROUND WTR (ft)
BORING NO. B-30 STATION 913+18 OFFSET 59 ft RT ALIGNMENT -EBL1- 0 HR. 17.3 | | BORING NO. B-31 STATION 913+49 OFFSET 163 ft RT ALIGNMENT -EBL1- 0 HR. Dry
COLLARELEV. 2,055.1 ft TOTAL DEPTH 69.9 ft NORTHING 640,056 EASTING 945,304 24 HR. FIAD | | COLLARELEV. 2,055.5 ft TOTAL DEPTH 57.1ft NORTHING 640,098 EASTING 945,384 24 HR. Dry

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE F&R3763 CME-550X 86% 1/30/2017

DRILL METHOD H.S.

Augers HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 08/14/17

COMP. DATE 08/14/17

| SURFACE WATER DEPTH N/A

DRILLER J. Hoyle

START DATE 08/14/17

COMP. DATE 08/14/17

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE [4700A_GEO_BH_BRDG_100069.GPJ NC_DOT.GDT 9/21/18

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5t | 05t | 0.5 | [0 25 50 75 1000 | No. | Aol 6 | eev.m DEPTH (1) M 0.5t | 05t | 0.5 | |0 25 50 75 100 | NoO. | Aol &
2060 | 2060 |
T [ 2,055.1 GROUND SURFACE 0.0 2,0555T 00 L 2,055.5 GROUND SURFACE 0.0)
20551, 054 3T . 70523 S SPHALT og| (255 - T2 2 [T TRENE ROADWAY EMBANKMENT
T 7 9 6 X S M = 2,053.1 ROADWAY EMBANKMENT 2.0 1 \- - I_\— Red-Brown, Silty ("\Jﬂli_é\aY (A-7) with Trace
20516+ 35 <N - Y \ Brown, Silty Fine to Coarse SAND (A-24) | 20601 88 o 1] - - - N
2050 + 4 9 14 - -¥23- - M I_\_ Red-Brown, Silty CLAY (A-7) with Little 2050 T &é - - M LN
-T 7 |_\— Quartz Fragments -T LN
T a Y T ] IhNF2048s5 70
1 0 L:' 2,047.0] 85 N i RESIDUAL
20466+ 85 /- Y 20460 o1 5 13 18 SN M B Tan-Brown, Fine Sandy SILT (A-4) with
2045 T 2 1 1 o - M * RESIDUAL 2045 T RS r Trace Mica and Manganese Deposits, Little
T " C Gray-White-Brown, Clayey SILT (A-5) with T .. N Rock Fragments
1 | . L Some Mica and Trace Rock Fragments 1 4 |
>a16k 125 (I i 2020135 f | | S A " L
2040 I T 207 7] |és- w [ 2040 I ) [
1 [ N 1 N B
T o AV PN I N .
20366+ 185 |- - - 2037.01 185 1 5 5 - W -
2035 I 21 7] 2 |lés- w [ 2035 I - @10 - C
y I
I A L 1 . i
200161 225 | . , _\\_ . B 203201 235 1 > Z Jd- - W L
2030 I R 3N w [ 2030 I * - [
. ¥
4 . .\\. . L 4 .‘. .. L
2 6.6+ 285 . . - L 2,027.0] 285 5 . 5 \‘ . W L
2025 1 s C 97 w [ 2025 1 - @10 - r
AJ
1 - L 1 A i
5016k 235 0] C 2022073351 1 L N " i
2020 I 61 8]8 K w [ 2020 I '*15 [
1 N L 1 b - L
2.017.0] 385
20166+ 385 \ - 3 5 5 - -
T C L 1 @i w L
2015 I g 11813 931 w [ 2015 I ‘34 L
1 . ,l . L 1 L. L
o116k 435 - i 20120] 435 N i
I 9 8 19 . - L 4 12 24 15 . _\39‘ W |
2010 I 57 w [ 2010 I B
s L L s N L
I S\_ L C I N C
200701 485
2006 6F 485 - - - - A - -
| I g [ 74 | 21 s - W L 1 24124125 -89 w L
2005 1 935 [ 2005 1 | [
I . l- . L I - L 2,002.5 53.0
T - - I~ T - [ | L o - 5 . B
2 0016+ 535 . lr . L 20020, 535 4o RN WEATHERED ROCK
2000 T Tz @34 w C 2000 I ' - 100005 Gray (BIOTITE GNEISS)
' T - - - - 1998 5T 57.0 - - - l_ - 1,998.5 57.0
T i P ISR DA - ‘ 1,997.4 57.7 T 60/0.1 60/0.1 CRYSTALLINE ROCK
| 1996 6 585 s T y” / WEATHERED ROCK T 3 Gray (BIOTITE GNEISS)
1995 I %5 |45/0.1 . 100/0'6+ 7= Gray (BIOTITE GNEISS) T C Boring Terminated with Standard
1 L _![Z‘f 1 [ Penetration Test Refusal at Elevation
T ;71 T B 1,998.4 ft in CRYSTALLINE ROCK
' 19916+ 635 ce e Ve 1 C (BIOTITE GNEISS)
1 - 7 1 -
1990 T 100/0.4 100/0.4 -’,(ﬁ T . Note:
1 7 1 L 1. Boring FIAD due to location in roadwa
1 % 1 i g y
1986 6T 685 ZA 1 C
T 14 | 25 7504 T ; 1,985.2 69.9 T r
T 100/0.9 C Boring Terminated at Elevation 1,985.2 ftin T N
T i WEATHERED ROCK (BIOTITE GNEISS) T i
I L Note: I L
1. Boring FIAD due to location in roadway




NCDOT BORE DOUBLE [4700A_GEO_BH_BRDG_100069.GPJ NC_DOT.GDT 9/21/18

GEOTECHNICAL BORING REPORT

SHEET

BORE LOG i
WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST M. Arnold WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST M. Arnold
SITE DESCRIPTION Twin bridges on 1-26 over Glenn Bridge Rd. GROUND WTR (ft) | | SITE DESCRIPTION Twin bridges on |-26 over Glenn Bridge Rd. GROUND WTR (ft)
BORING NO. B-32 STATION 912+40 OFFSET 69 ft RT ALIGNMENT -EBL1- 0 HR. 22.3 BORING NO. B-34 STATION 913+90 OFFSET 151 ft RT ALIGNMENT -EBL1- 0 HR. 20.4
COLLARELEV. 2,055.1ft TOTAL DEPTH 58.6 ft NORTHING 640,080 EASTING 945,311 24 HR. FIAD COLLARELEV. 2,056.0 ft TOTAL DEPTH 58.9 ft NORTHING 640,143 EASTING 945,385 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE F&R3763 CME-550X 86% 1/30/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE F&R3763 CME-550X 86% 1/30/2017 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER J. Hoyle START DATE 08/10/17 COMP. DATE 08/10/17 | SURFACE WATER DEPTH N/A DRILLER J. Hoyle START DATE 08/10/17 COMP. DATE 08/10/17 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 o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/moll | ELev. ) DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. | /voll &
2060 | 2060 |
T r GROUND SURFACE T [ 2,056.0 GROUND SURFACE 0.0)
2055 T [ 20851 00 | 2055 | 2.05531"07 I 20553 ASPHALT J—A
2054 5 e I v e ASPHALT : I S13]° 8 M L] ["2.064.0 ROADWAY EMBANKMENT 2.0
1 . #12 e ROADWAY EMBANKMENT 20525+ 35 I !— I 2,052.5 | Red-Brown, Fine Sandy SILT (A-4) with
20516+ 35 WA W& Red-Brown, Fine Sandy SILT (A-4) with T Z 3 Z "i B M L 20579\ Trace Gravel and Mica
2050 T 2 2 2 ‘4 - M Ll 2,0505 Trace'GraveI and M'Ca' 46{ | 5050 T 1 - CliT Gray-Brown, Clayey SILT (A-5) with Trace
—+ N LN Black-Brown, Silty C_LAY (A-6) with Trace -T ] | [ 2,049.0 | Organics (Wood Fragments), Gravel, and 70
I DN N 20481 ! Mca _ ___ __  _1qf T |- b Mea 7
> 04E 6L 85 N Do N ALLUVIAL 2047.51 85 1 > 3 ) i | Red-Brown, Siity CLAY (A~7) with Trace
T 10 13 16 L W B Tan-Gray-Brown, Silty Fine to Coarse 1 ‘5_ w B \ Gravel
2045 4 /\.29 L SAND (A-2-4) with Trace Clay and Mica, 2045 £ [ - | Brown, Fine Sandy SILT (A-4) with Trace |
1S -f - F b 0431 Some Quartz Fragments 120 s | - 2,044.0 L__ __ GrawlandMica | 12,0
ot ] 1as - - -// - S ————— RESDUAC —————— ] 204257185 4 o L | b " ose | GALLUVIALC s ,I »
+ o7 K Orange-Brown, Silty CLAY (A-7) with Trace 1 *5- . Sat. — Red-Brown-Gray, Fine to Coarse Sandy )
2040 1 5156 || - ?'11 Sat. S—_ % Rock Fragments, Mosaous 2040 I \ C i Clayey SILT (A-5) with Trace Gravel and |
1 S ™NT 20881 _ __ __ ___________ g T A B Gray, Silty CLAY (A-6) with Trace Gravel,
2 03661 185 A | Orange-Gray-Brown, Clayey SILT (A-5) 2,037 5__ 18.5 Z 5 Z A\ B Micaceous
T 7 5 3 R & R W | with Trace Manganese Deposits and Mica 1 ) *9 R v L RESIDUAL
2035 I 913 L 2035 2z ' - Orange-Brown, Clayey SILT (A-5) with
1 SRR - + T - Trace Mica and Rock Fragments
2,031 6“ 235 S - 2032.5¢ 235 7 5 4 ) I ) -
T S i 1 Q9. w i
2030 I 3 6 6 ) '+12 w [ 2030 I Q\‘ C
4 S L 4 R W L
90966“ 285 v . 2021.5% 28.5 4 7 12 N .
T U N T R I w r
2025 I 6 6 | 10 " @6 w [ 2025 I A\ [
4 S~ - - | - - - o] - L 1S i 20240  __ _ __ __ _ ______ __ __ ___________ 320
s A TN U 20281 _ 320 > 02254 335 CND L L Tan-Brown, Fine Sandy SILT (A-4) with
2 116+ 335 A E NG L ﬁray, Fine Ssndy StILTR(A_ﬁ)FWIth Tra;:e T 9 15 17 \_._ .. M i Trace Mica, Quartz Fragments, and
langanese Deposits, Rock Fragments, 1 L SZ L i
2020 T 14 35 38 | RS a3 M r 9 gnd Nica g 2020 1 f o Manganese Deposits
T ] [2081 ________________ 309 szl sas SR N i
WEATHERED ROCK
2016 64+ 385 - T 12 115 [ 20 DI B v -
Gray-Brown (BIOTITE GNEISS @35 M
205) 1 37 [6303 " ojs® yreroun ) 05| T NS o
T N D 2080 __________ 49 PV S I N I I
1 .- = RESIDUAL I AR T I YR L
201 6-- 435 10 8 10 N IRt b M White-Gray-Brown, Fine Sandy SILT (A-4) 1 23 33 28 B _.671.\ B M |
2010 4 o187 with Trace Rock Fragments and Mica 2010 I < [
4 e S 4 RN 7 20000 _ _ _ _ __ ____ ____ _ _ __ __ 470
1 L TT== 20081 _ _ _ _ _______ ____ __ __ 470 1 . 7 WEATHERED ROCK
2,006 6+ 485 Lol Whit GWEQTHE%?O?TCEKGNEBS) R S R (0K " 100108® % Gray (BIOTITE GNEISS)
T g i ite-Gray-Brown 1 ) ~100/0.8 7
2005 I 100/0.4 100/0.59 y 2005 I %
T 2002 5T 535 SR oz
200161 535 | ] o T 88 [12/0.1 © 100/0:6® g
2000 _': .4 - 100/0.2 2000 __: . JOU. ":,’li
T R 1,997 5T 585 c =
B> 1,997.1 58.9
106+ 585 50/01 —60/0.1 N CRYSTALLINE ROCK 282 1 100/0. 100/0.4%] N Boring Terminated at Elevation 1,997.1 ftin
T = Dark Gray (BIOTITE GNEISS) l -+ | WEATHERED ROCK (BIOTITE GNEISS)
T B Boring Terminated with Standard T B Note:
T I Penetration Test Refusal at Elevation T I ; ocation i
1 i 1.996.5 ft in CRYSTALLINE ROCK 1 i 1. Boring FIAD due to location in roadway
I [ (BIOTITE GNEISS) I [
1 L Note: 1 L
1 L 1. Boring FIAD due to location in roadway 1 L
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

I-4700A 100157 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

ANGULARITY OF GRAINS

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

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

BLOWS IN NI

ON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

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.

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;

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: A NOTABLE PR '
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC.A~7-6 ANGUL A SUBANGUL AR SUBRODED, O FOUNDED. VEATHERED féf_f% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES 5 A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION e —————— S — ROCK (WR) 5= 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 5 =25 1 FINE T0 COARSE CRAIN IGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (5357 PASSING *200) (> 351 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. CRYSTALLINE 7+,Z7-] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROUP a3 | a4 | a5 |6 A7 | aLaz | asas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L | GNEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
s . g NON-CRYSTALLINE | — — —] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN T
CLASS. s a3 -6, A7 COMPRESSIBILITY eVl SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL Rt R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE_INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN \ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 58 SEDIMENTARY ROCK |1 | \ SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED B TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
0 o | ST ek PERCENTAGE OF MATERIAL P - SHELL BEDS, ETC.
o s Py cLay pEaT WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SolLS GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
‘200 10 MX |35 MX) 35 MX |35 MX |35 MX| 36 MN |36 MN)36 MN|36 MN ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
e— TRACE OF ORGANIC MATTER 2 - 3% b TRACE .- 0% LAMMER IF CRYSTALLINE DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
. . . i HORIZONTAL.
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207
W _ _ 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. | 0 ipection (Dip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
40 Mx| 41 My |4 x| 41 MN |40 Mx| 41 My |40 x| a1 M s WV SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF 2IE DIREC LN _TIE_ACIMUTHL
Pl 6 MX NP |10 Mx |18 MX | 11 MN [ 11 MN | 10 MX |10 MX | 11 MN [ 11 MN l;wuérfafg HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
QRGANIC .
CROUP INOEX | @ ° ° amx 8]z mx|16 mx[no mx AMOUNTS OF SoLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO BT 0 PCTURE (O TRACTURE ZONE PLONG NHICH THERE NAS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. ' T g AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF MAJOR | GRAVEL, AND ;r: s";w; R “sz :g. ; c;.:vssv MATTE CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | SAND CRAVEL I I Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
prEv— P Zeu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
5 SUBCRADE EXCELLENT T0 GO0 FAIR T0 POOR o POOR | UNSUITABLE aonne o sees 3L|"f: fgggs :ggfn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN B RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE coggy\?ég:%?qivon PENETRATION RESISTENCE COMPRESSIVE SERENGTH ROADWAY EMBANKMENT (RE) 23725 plp & DIP DIRECTION F_TESTED, W Yl PT_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 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LOOSE 470 10 SOIL SYMBOL GeT our TEST BORING O NralNIon TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GR?::lI.AR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MA AL —_—
(NON-COHESIVE) DENSE 30 10 50 TN RoADWAY EmpankMing (1) AUGER BORING @ 2 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 Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 @5 10 1.0 =777=777= INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 810 15 170 2 SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 T0 30 2704 \\  PIEZOMETER . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
A o g TTrye? ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS APROLITE (SAP.) - R Al THAT RETAINS TH TRUCTURE OR FABRIC OF THE PARENT
TEXTURE_OR GRAIN SIZE RECOMMENDATION SYMBOLS SOPPOLITE (58P - RESIDUAL SOIL ETAINS THE RELIC STRUCTURE O FABRIC OF THE PaRe
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 m UNCLATSSIFIED EXTCAVATION - UNCL??’-*"IFIED 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 0.075 0.053 UNSUITABLE WASTE e LG LIRS 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
B USED IN THE TOP 3 FEET OF .
CoARSE FINE SHALLOW UNCLASSIFIED EXCAVATION B ANKENT OR BAckE L 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK -
BLOR) prve R SAND SAND o g 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 N 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 30 INCHES REOUIRED 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 7%~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.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 | gyr . 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 (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GR TER T VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
. L GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w A Lioun umir F0SS. - FOSSILIFEROUS ol SLiomLY me - POtk 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.
SEMISOLIO: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::’NI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS ELEVATIONS FROM PROJECT TIN
EO JIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET N
oM _L OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE - T T WIDE 3 TO 18 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[] cme-asc [] cuav eits [] avromatic ] manuaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [X] & HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC o5 T VERY Low TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST [] cosis [] w sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:g):&af&sﬁ?snc 2 Iosta:z:ons Mi?cI:M [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLE HoisT [] wicone * STEEL TEETH (] wewo ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR |:| TRICONE * TUNG.-CARB. SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
OJ DIFFICULT TO BREAK WITH HAMMER.
[] core a7 VANE SHEAR TEST

UJ

OOo

SAMPLE BREAKS ACROSS GRAINS.

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

GEOTECHNICAL BORING REPORT SHEET7

BORE LOG

WBS 36030.1.FS4 | TIP 1-4700A | counTY BUNCOMBE | GEOLOGIST  s. Woods

SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) GROUND WTR (ft)
BORING NO. EB1-C STATION 1049+81 OFFSET 4ftLT ALIGNMENT -L2- 0HR. 47.4
COLLARELEV. 2,072.1ft TOTAL DEPTH 66.2 ft NORTHING 652,272 EASTING 939,692 24 HR. 475

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST M. Arnold

SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) GROUND WTR (ft)
BORING NO. B1-A STATION 1050+48 OFFSET 70fLT ALIGNMENT -L2- 0HR. Dry
COLLARELEV. 2,052.8 ft TOTAL DEPTH 29.9 t NORTHING 652,332 EASTING 939,619 24 HR. Dry

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017

| DRILLMETHOD  H.S. Augers

HAMMER TYPE  Automatic

NCDOT BORE DOUBLE [4700A_GEO_BH_BRDG_BF.GPJ NC_DOT.GDT 10/28/18

DRILLER S. Davis START DATE 08/29/17 COMP. DATE 08/29/17 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 08/26/17 COMP. DATE 08/26/17 | 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 \AF: SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH X , ) v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft [ 0.5f [ 0.5f | |0 25 50 75 1001 | NO. | moi| 6 | Elev. @ DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5f | |0 5 50 5 00] | NO. |/moll G | Eev.my DEPTH (it)
2075 | 2055 |
T B 205281 00 [ 2,052.8 GROUND SURFACE 0.0
207217 00 - 2,072.1 GROUND SURFACE 0.0 I 3 | 7 | 5 3 } M i ARTIFICIAL FILL
1 2 4 2 .*9 - M LT ROADWAY EMBANKMENT + . +12 - - Brown and Gray, Fine Sandy SILT (A-4)
2070 1 L_|::| _2070.1  Dark Brown, Fine to Coarse Sandy SILT ,_ _2.0| 2050 K ' L with Trace Mica, Organics (Roots) and
> 0RBEL 35 1. t r _\\ (A-4) with Trace Or&;iﬂr]ics (Roots), Gravel | 2049371 35 5 5 - b " [ 20487 Gravel 41
T 3 2 [ 1 *3 - Ml ____ _ _andMea = = T+ - Q3 N Brown, Fine Sandy Silty CLAY (A-7) with
1 . T Tan-Brown, Clayey SILT (A-5) with Trace T LY N Trace Organics (Wood Fragments), Mica
2065 T+ |- - - - 1T Manganese Deposits and Mica 2045 T TR N and Gravel
20636—_ 85 ! L 204431 85 7 12 15 :_
T [ L 1 VO M i
i A I I T Wkt T PR NI
I - LT 1 AN NL2008 19
2060 L 2040 | N — RESIDUAL
T 1 LN 203937 135 N
2 058 6+ 135 \ - - T =+ 10 28 28 - M - - - - - M - Gray—Brown, Fine Sandy SILT (A—4) with
I 3 4 3 - Wl + \.QG - - - - - Trace Quartz Fragments, Mica and
4 L O o + .- \\- .- - Manganese Deposits
2055 T - - Ch 2035 T S NN C
-+ \ o 2034 3T 185 -
205361 185 F - - L T 7 | 19 fi00/04 > 2033 . 198
T 41553 @10 " Wk T 100/0.49 WEATHERED ROCK
T 1 T T R 20308 Gray-Brown (BIOTITE GNEISS) 20
2050 T Ty o 2030 T - T T T T T RESDUAL ]
- 1 Cl 2020 3T 235 = — RESIDUAL
2 048.6+ 23.5 N It + 11 17 | 45 e e T M - Orange-Gray-Brown, Fine Sandy SILT (A-4)
I 5 [ 7 Lo L 4 . 0Q2. - - - with Trace Mica and Manganese Deposits
,613 M <~
4 ClF 4 e L
2045 1 S ||: L 2025 . qj: e s S B
20436+ 285 I L -+ A ~ L 2023.8 29.0
T 5T 7215 0 v HE 20209l pgg | 8 [10004 1001058 | bz WEATHERED ROCK
1 ] +19 ] ‘E L 1 60/0.0 0/0.0 \ Orange-Dark Brown (BIOTITE GNEISS)
2040 T 1 LT T - CRYSTALLINE ROCK
- - -+ - Dark Gray (BIOTITE GNEISS)
1 1 L 1 L
2,038 6T 335 3 T - u T C Boring Terminated with Standard
1 *1_1 MR T L Penetration Test Refusal at Elevation
T T L fel T B 2,022.9 ftin CRYSTALLINE ROCK
2035 1 ) ||: C I C (BIOTITE GNEISS)
\
2,033.6T 385 T . - A | [ 2,033.2 38.9 T i Note:
1 C @18 M LN Orange, Silty CLAY (A-7) with Trace Gravel 1 r 1. Auger refusal at 29.9'
T N LN and Organics (Roots) 1 [
2030 1 \ LN 20300 _ 420 I [
' RESIDUAL T B
2,028 6__ 435 12 14 11 . _\ _ M | Orange-Tan and Dark Brown, Fine to 1 |
1 . 52? L Coarse Sandy Clayey SILT (A-5) with Trace ° 1 i
4 B _/ L Rock Fragments and Manganese Deposits = 1 L
2025 I / v C 3 I [
202367485 1 L | - - z[- - S + -
T 5 W 5 1 i
4 -2 L 8_ 4 L
2020 I " C g I o
|
201864 535 N - - - o T -
I 10 | 16 | 24 - \, " W L z 1 L
-4 - ./ - - - E -4 -
2015 I A . L I L
7 m
' 20136+ 585 A N B - o T -
T 27 | 13 | 14 -l - R W L g 1 L
| 4 - T~ — < ;. P L ml 4 -
2010 I - I et o200t 820l F I C
= CRYSTALLINE ROCK |
20086+ 635 R dd o T -
, + 60/0.1 - -60/0.1I r A~ (BIOTITE GNEISS) gl T r
4 I 7 4 L
200617 66.0 o 22 2.005.9 66.2| S 1 L
1 60/0.0 60/0.0 - Boring Terminated with Standard E £ -
1 - Penetration Test Refusal at Elevation w 4 L
T - 2,005.9 ft in CRYSTALLINE ROCK | 1 |
I L (BIOTITE GNEISS) g T r
4 - %) 4 -
-+ — Note: & -+ I~
T - 1. Auger refusal at 66.2' Q T -
4 L @ 4 L
1 L o 1 L
[a]
4 L 3] 4 L
p=4




NCDOT BORE DOUBLE [4700A_GEO_BH_BRDG_BF.GPJ NC_DOT.GDT 10/28/18

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

SHEET 8

BORE LOG

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST W. Hamrick WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S.Woods

SITE DESCRIPTION [-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) GROUND WTR (ft) SITE DESCRIPTION [-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) GROUND WTR (ft)
BORING NO. B1-B STATION 1050+73 OFFSET 70 ftRT ALIGNMENT -L2- 0 HR. Dry BORING NO. EB2-C STATION 1051+60 OFFSET 6ftLT ALIGNMENT -L2- 0 HR. Dry
COLLARELEV. 2,057.6 ft TOTAL DEPTH 47.6 ft NORTHING 652,372 EASTING 939,756 24 HR. FIAD COLLARELEV. 2,080.7 ft TOTAL DEPTH 56.6 ft NORTHING 652,450 EASTING 939,671 24 HR. Dry

DRILL RIGHAMMER EFF.JDATE F&R3763 CME-550X 86% 1/30/2017

| DRILLMETHOD H.

Augers HAMMER TYPE Automatic

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER J. Hoyle START DATE 08/24/17 COMP. DATE 08/24/17 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 08/28/17 COMP. DATE 08/28/17 | 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 \ZE SOIL AND ROCK DESCRIPTION E'&tE)V ELEV DE(E)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100] | NO. | /mol| G | ELEv. () DEPTH (ft) (ft) 0.5ft | 0.5ft [ 0.5ft | |0 2 50 7 100) | NO. | /mol| G | ELev. DEPTH (ft
2060 | 2085 |
505761 00 [ 20576 GROUND SURFACE 0.0 1 L
4 3 5 6 - - SS-630| 21% - ARTIFICIAL FILL T o
2055 + - +1-1 - ’ :— Red, Fine to Coarse Sandy Silty CLAY 2080 20807+ 00 L 2,080.7 GROUND SURFACE 0.0
T 1 N (A-7-6) with Trace Mica -+ 2 4 4 S M 2,080.0 ROADWAY EMBANKMENT 0.7
205411 35 - . - T Nt 1 e | L 2,078.7_| Dark Brown, Clayey Fine to Coarse Sandy _2.0]
+ - ‘9 - - M N 20772 35 /- - - - SILT (A-4) with Trace Organics (Roots),
T+ -V NG + 3 1 > R M T Mica, and Gravel
2050 T Ao N 2075 T *3 R t L |_Tan, Fine SAND (A-3) with Trace Gravel |
2049 1] 85 L N T v\ W Tan-Brown, Clayey SILT (A-5) with Trace
1 4 6 7 . _*13_ M :_ 1 \ .. HE Gravel, Mica and Manganese Deposits
1 N | 207221 85 1. WG
T Syl \_ T 4 3 4 7 M L
2045 I ] ié\_ 2070 I ? I
onaa iT 135 T N 2,044.1 13.5 T 1. Lk
T 3| 4 | 4 _48 : M N RESIDUAL T 1. MR
1 v | Orange-Brown, Fine Sandy SILT (A-4) with 20672 135 ]- - W
1 ) \ ) | Trace Mica, Manganese Deposits, and 1 4 3 3 ’6. ) M Rk
2040 1 \ [ Rock Fragments 2065 1 .
2039 1] 185 SN B 1 LI HSH
T 71 9 [0 " ers Lo M C I 100 mEs
\ | 206221 185 | WG
1 R i 1 213 ]+4 P M Ciel
2035 1 \ | 2060 1 ' -
20341] 235 R | 1 i B ol 20887 20|
T 715 8 : _&23_ o M B P S .- CRE Red-Orange, Silty CLAY (A-7) with Trace
T A \\_ A L £ 3 7 7 l - M LN Gravel and Mica
2030 1 N [ 2055 I - N
20291 285 N | 1 ,\ B |_\_
T 0 [ 28 | 15 W M C I SN N
T el i 205227 285 A I_:-
1 A - 1 6 7 8 . *15 M LN
2025 I Vi L 2050 I CN-
20241] 335 Y
T 51779 0 e wl | I L N
i 204727 335 : N
I ) [ T S5 7] e MEN
2020 I \ _ 2045 I ; L:_
POIBALIBS | L L 1 N LNy 20437 30|
1 - - @20 - - M L 50420t 285 B L RESIDUAL
1 - 2N < - = 12 7 15 N - - M - Tan-Orange-White, Clayey Fine to Coarse
2015 + ~\ - 2040 + - \737 - - Sandy SILT (A-4) with Trace Manganese
20141 435 AN n T R S I L2087 _ _ ____ Do _ a2
T 23 [ 17 | 30 ~e47 M L ora 155 N ST . WEATHERED ROCK
T S H——————_———— s —= CRYSTALLINE ROCK - © T 14 H00/0.5 R Brown (BIOTITE GNEISS)
T . dg 5 T N © 100/0.59
2010 [2.01017T 475 o T 20100 Brown-Tan (BIOTITE GNEISS) 476| ®|2035 I :
4 60/0.1 60/0.1 - Boring Terminated with Standard S 1 FETTIPTIP IR | o] L 2037 _ _ _ _ _ _ _ . _____ 49
4 - Penetration Test Refusal at Elevation = 030 5T B I [, - Tan-Orange-White, Clayey Fine to Coarse
1 L 2,010.0 ft in CRYSTALLINE ROCK 2 20322 485 4 et A - - M - Sandy SILT (A-4) with Trace Manganese
+4 - : + -@33. - - i
1 C (BIOTITE GNEISS) »é 2030 T ® C Deposits
T o Note: o T -.'.-_'_'_._"_'_'__';'_'_ b 20287 _ _ _ _ __ _ __ _ _ _ __ 520
+ 3 1. Auger refusal at 47.5' z 2 mo7oT 535 - WEATHERED ROCK
1 - 2 T 0004 : ]09/0;2T Brown (BIOTITE GNEISS)
I L | 2025 I
4 L m| 20241] 566 ‘_ 2,024.1 56.6
T B Q T 60/0.0 60/0.0 N Boring Terminated with Standard
1 L 74 1 | Penetration Test Refusal at Elevation
4 L o 1 L 2,024.1 ft on CRYSTALLINE ROCK
— — £| 41 - (BIOTITE GNEISS)
-+ - o 4 -
1 L ) 1 L Note:
1 L < 1 - 1. Auger refusal at 56.6'
+ - 8 4 -
4 - 5 4 -
1 i w 1 i
[5)
4 L 9 1 L
4 L % 1 L
4 - w 1 -
o
-+ - o 4 -
- - m -+ -
=
4 - o) 4 -
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PROJECT DESCRIPTION
WIDENING OF 1-26 FROM .3 MI
SOUTH OF NC 280 TO .5 MISOUTH OF NC I9I
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BRIDGE NO. 210VER THE FRENCH BROAD RIVER
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N.C| I-4700 36030 1 |22
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
CD_JOHNSON
CJ COFFEY

DO CHEEK

INVESTIGATED By _ JC KUHNE
DRAWN BY _ JC KUHNE
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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.

I-4700B 36030 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

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

ANGULARITY OF GRAINS

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT 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

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;

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf_}’éf NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION e —————— S — ROCK (WR) 5= 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 5 =25 1 FINE T0 COARSE CRAIN IGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLASS. (< 35% PASSING %2000 (> 35% PASSING 1200) ORGANIC. MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. CRYSTALLINE 7+,Z7+,] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
RO =3 ad [ a5 a6 [ A7 | anaz | atas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (DL 2L | ONEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
— . g NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. s a3 -6, A7 COMPRESSIBILITY eVl SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL Rt R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE_INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 &E;:;msmanv ROCK |1 ‘ I gz;Lss;gggL& TR;:OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
- o FEMAR ] war | PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SOILS GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
"200 10 MX [35 MX|35 MX[35 MX|35 MX|36 MN |36 MN[36 MN|36 MN ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTAI RIGHT, FEW NTS MAY SHOW HT STAINING. ROCK RINI INDER
ACE OF ORGANIC M/ h—— T o cE 1o ES OCK FRESH, CRYSTALS BRIGHT, FEW JOINTS SHOW SLIGHT STAINING. ROCK RINGS UNDE DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 57 TRACE 1- 107 HAMMER IF CRYSTALLINE. RORLZONTAL u L u L
PASSING *10 LITTLE ORGANIC MATTER 3-517 5 - 122 LITTLE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAIN ME JOINTS MaY SH .
L _ — a0 mx| 41 [0 x| 41 x| 40 mx| 41 v |40 x| 41 v SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 ﬂf SUS)"'G cgs'srzsssor«u; BROE:‘N‘ gg'wasz FLCEED‘S??INE ;Rolch?Lv Ro?:KO:|J:s|Nuzl62; ﬁg‘::"gfs&';wgpf:‘ DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX NP {10 Mx |10 MX | 11MN [ 11 MN [ 10 MX |10 Mx| 10 MN | 1T MN ';g&;hfg HIGHLY HIGHLY ORGANIC > 10z > 207 HIGHLY 357 AND ABOVE : OF A CRYSTALLINE NATURE. : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
QRGANIC .
CROP INOEX | @ ° [ amx_ |8 m]i2 ux|16 MK[NO MX|  AMOLNTS OF SoLS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO BT 0 PCTURE (O TRACTURE ZONE PLONG NHICH THERE NAS BEEN DISPLACEMENT OF THE
ORGANIC (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS.| ' T TER A\v4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF MAJOR | GRAVEL, AND wr: su;w; R mc;.m ;IJL ; c;.:vssv MATTE] . CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | SAND CRAVEL I I Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN FATING R I P - Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, :osr rs;ospans ARE DULL AND ol;scowrnso. SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S SUBGRADE - AIR T0 POOR POOR FOOR | UNSUITABLE O SPRING OR SEEP e MADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH S COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PLOF A-7-5 SUBGROP IS = LL - 30 PI OF A-7-6 SUBGROP [S > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN B RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
(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 RANGE OF STANDARD RANGE OF UNCONFINED 50025 JOINT
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE SERENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION F_TESTED, W Yl PT_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.
ser 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED
GENERALLY VEF:-"OO'-SOEOSE s 0‘ 2 SOIL SYMBOL o1 0w TEST BORING () SLope INDIcATOR 70 SOME EXTENT SOME PRAGMENTS OF STRONG ROCK USUALLY FEMAIN LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
° X X
ana‘;::l[:f MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 38 10 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 Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 @5 10 1.0 =777=777= INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 10 30 210 4 A\ PIEZOMETER hy ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
A o Je *Twye? 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 60 200 270 @ UNDERCUT m UNCLATSSIFIED EXTCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476  2.00 0.42 ©0.25 0.075 0.053 UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
COARSE FINE 338'&'&331 N :ggES?EQT.EDDSF?:S:JJQNRBCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT CcLAY
BLOR) CoB) R SAND SAND bl P 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 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS \r’l)E/A. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 8.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74 ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
— SATURATED - USUALLY LIQUID: VERY WET. USUALLY OPT - 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
g . € - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE
s LBY TU SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PR THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL _ L LiouID LIMIT B _ ESSURE. CAN BE SCRATCHED READILY BY
FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
P;gzyg . SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
e WET - 0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGNENTS (- MOISTURE. CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: FROM XSC AND EXISTING BRIDGE DECK ELEVATIONS
pLL | PLASTIC LIMIT - - TERM SPACING TERM THICKNESS
R VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[] cme-asc [] cuav eits [X] auvromatic ] manuaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8"HOLLOW AUGERS e [+ TNDURATION
PLASTICITY INDEX (PD) ORY STRENGTH X] cve-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST = = HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:g):&af&sﬁ?snc " Iosazrfons Mi?cI:M [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portasLE HoisT [] wicone * STEEL TEETH (] ano aucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR |:| TRICONE * TUNG.-CARB. SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
OJ DIFFICULT TO BREAK WITH HAMMER.
[] core a7 VANE SHEAR TEST

UJ

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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2A

AASHTO LRFD Figure 10.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000) AASHTO LRFD Figure 10.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)
GEOLOGICAL STRENGTH INDEX (GSD) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 8 . H o AS FLYSCH (Marinos. P and Hoek E., 2000)
O (0] 6] 6]
[0} c 0 0 )
From the lithology, structure and surface o« H “ “ o From a description of the lithology, structure and o . 8(&
conditions of the discontinuities, estimate 3 - ° 20 ac surface conditions (particularly of the bedding - " - '8.?6 ¢ 9c
the average value of GSI. Do not try to 0 0 c = planes), choose a box i1n the chart. Locate the = . o o — E— v
be too precise. Quoting a range from 33 9 § ! o= b position 1n the box that corresponds to the condition 0 o o © e S 0 5~
831%73}55 'plo'”e ’”ﬁalls'lt_]lc thgl"‘ sc;catmg that 5 < e S S of the discontinuities and estimate the average value 5 C 5 by 9.6 w
- 0. Note that the teble does not < . 0 € €0 of GSI from the contours. Do not attempt to be too a - 8 =2 0+ 0o
apply to structurally controlled failures. s Be) < P 5 ) e o ~C 5 0
Where weak planar structural planes are 0 o P 0 00 precise. Quoting a range from 33 to 37 1s more L oo g z 35 Q=% 250
present 1n an unfavorable orientation H 0 0 z (8‘13 =C realistic than giving GSI = 35. Note that the © c A = i o o= 25c
with respect to the excavation face, v c 5 . o Hoek-Brown criterion does not apply to structurally Q 0 o O 2 L g < 8‘8-, n oo
these will dominate the rock mass 5 . 9 .—c:nm E‘*E“EJ =3 controlled failures. Where unfavourably oriented = 3 =0 o foghat B C =28
behaviour. The shear strength of surfaces - I E S0 98 o 9o continuous weak planar discontinuities are present, —nL o L 7 % © 8 5= o -0
1n rocks ‘lthat*_arﬁ prone to de‘({erloratlon a Y =y °3 {PE 'C”g‘ these will dominate the behaviour of the rock mass. == =0 e 572 » O e
as & result of changes i1n moisture z “ +© 0o oH* O The strength of some rock masses 1s reduced by the Z= 2 ' o 0 © ENel 1 O
content will be reduced 1f water 1s (@) e -8' '83:-' 03 00 ; d d th bo ollowed f 83 % o 3 0 L0 Zo
present. When working with rocks in the o 8o - gn ©a0n 0o, presence of groundwater ond this can be allowed for =Zc g« R ED 202 g,
foir to very poor categories, a shift to w o 3 iy - gg'—j‘ o 0w by a slight shift to the right in the columns for fair, wi g o2 8 »no g‘&c O 5u
the right may be made for wet conditions. % O ¢ _68 So 00 g‘ a (1)8 poor and very poor conditions. Water pressure does %% 5 O *6 ! 8 | _?:J o EOEJ a _08
Water pressure 1s dealt with by effective L E ) 8 o o 83} g $c© E-: S not change the value of GSI and 1t 1s dealt with by L (_)_8 E 0 8“- o+ g —(‘3*5 g‘ E': O.c
stress analysis. ) L o Q05 I el oot woh using effective stress analysis. 59 o ooc o5 I 0 O S0« w ok
wn > > o e wuwmo om=o >z nac= > D O n b =z o »n 04 > n =
STRUCTURE DECREASING SURFACE QUALITY —=—= COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
A, 7hick bedded, very blocky sandstone
rock specimens or massive 1n a0
P N/A N/A N 7he effect of pelitic coatings on the bedding 70
/ thu rock with few Wldelg spaced n plones 15 minimized by the confinement of A
1scontinuities the rock mass. In shallow tunnels or slopes
B 80/ K% these bedding plones may cause structurally
| L/ N controlled instobility. 60
BLOCKY - well interlocked un- o /
disturbed rock mass consistin X 70
of cubical blocks formed by three S
Intersecting discontinuity sets o B. Sond- C. Sond- 0. Si/¢stone A E. Weok 50
60 stone with stone and or silty shole s1/ts tone
LCL) thin inter- s1/tstone wrth sond- 7 // or cloyey B C E
loyers of 1 similor stone loyers 7 1 shale with
VERY BLOCKY - interlocked, )] s1/tstone A omounits ///’ sonds tone
partially disturbed mass with =z 50 A Joyers 40
multi-faceted angular blocks s /
formed by 4 or more joint sets o
1
z 40 : /
[ C,0,E, ond G - may be more or TF. /et /Ly deformed,
: BLOCKY/DISTURBED/SEAMY - = less folded than 1llustrated but mti/i:j/;d/ay/d:d/afgz‘jwd 30
p 4
sl folded with angular blocks = this does not change the strength. sheored clayey shole or siltstons F
formed by many 1ntersecting o Tectonic deformation, faulting and with broker ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these sondstone leyers forming on
Kz of bedding plenes or schistosity 7 J cotegories to F and H. olnost chaouc structure 20
Y /
L
DISINTEGRATED - poorly inter- o /
locked, heavily broken rock mass g 20 [57 . thaiseurbed silty [ H. 7ectonicolly deformed silty
with mixture of angular and A or cloyey shale with L)) or cloyey shole forming o 10
rounded rock pleces or without a Few very £ chaotic structure with pockets H
thin sendsstone layers of clay. Thin loyers of
VA £ sond’stone are tronsformed
10 e 4 tnto smoll rock preces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak Schlst031t|:| or shear planes —— &> Means deformation after tectonmic disturbance
DATE: 8-19-16
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NCDOT BORE DOUBLE 14700B_GEO_BH_RDWY_DRAFT.GPJ NC_DOT.GDT 12/27/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 36030.1.FS3 | TIP 1-47008 | counTY BUNCOMBE | GEOLOGIST M. Arnold

SITE DESCRIPTION 1-26 from near NC 146 (Exit 37) to near NC 191 (Exit 33) GROUND WTR (ft)
BORING NO. B-31 (3) (EB1-A (3)) | STATION 1160+66 OFFSET 53ftLT ALIGNMENT -L3- 0HR. 34.2
COLLARELEV. 2,019.6 ft TOTAL DEPTH 40.0 ft NORTHING 660,681 EASTING 933,683 24 HR. 25.1

DRILL RIGHAMMER EFF.JDATE F&R2175 CME-55 88% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE = Automatic

DRILLER S. Davis START DATE 08/24/17 COMP. DATE 08/24/17 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH o 25 5 5 100 v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5¢ . . . NO. |/mol| G | ELEV.(f) DEPTH (ft)
2020 2,019.6 GROUND SURFACE 0.0
T ANAY — < - -
A" T NN I N - I 0 ORI B M CCE 20186 ABC STONE 10
T NG Tt L+ ROADWAY EMBANKMENT
201611 35 S t B 20156 Red-Brown, Clayey SILT (A-5) with Trace 40
2015 1 6 30 | 10 A \)40 M FEES T Mica and Gravel —
1 N A L_[VL Brown, Fine to Coarse SAND (A-1-b) with
1 - ./7. - L 20106 Some Gravel 70
>0111T a5 ey C/OF ~ ~ "1 Red-Brown, Clayey SILT (A-5) with Trace |~ |
EEE A L) oF \ Mica and Gravel
2010 37 |17 7 20100 '—— —  _Micaandbravel | 9.6
-T ﬁZA M i Tan, Fine to Coarse SAND (A-1-b) with
T AR N Some Gravel
I 7 CbT Red-Brown, Fine Sandy SILT (A-4) with
200611 135 7 = = ) / . L[] Trace Mica and Little Gravel
2005 I _*/6 Y
1 LA L]
1 1 Ll booee ___ _____________ g
T .- - RESIDUAL
2000 200111 18.5 3 5 7 {- - W - Brown, Fine Sandy SILT (A-4) with Trace
T —@6 = Mica and Manganese Deposits
1S 1 - L
1 Ao L
1,996.1f 235 |
1995 4 1 7 P [ 19954 24.2
T —‘Te v I~ Brown, Fine Sandy CLAY (A-6) with Trace
1 A SN os2e Mea oz
1991 17T 285 N - Orange-Tan-Brown, Fine Sandy Clayey
1990 7 3 5 Ty W - SILT (A-5) with Trace Mica and Manganese
- —?“ - Deposits
T N A - 1876 __ __ __ __ __ 320
T N - Dark Brown, Silty CLAY (A-7) with Trace
198611 335 | .
oy - Mica and Coarse Sand
1985 T 3 4|5 & sat. NNL
4 P --\F.ﬁ.~ - §_
T - - ST —— L 19826 _ _ _ _ _ _ _ _ _ __ _ ____ 310
T WEATHERED ROCK
198114 385
1980 L o706k 400 a4 [56/03 - ;0(-)/0-8&_ 1.979.9 Brown (BIOTITE GNEISS) 39.7
1 60/0.0 60/0.0 CRYSTALLINE ROCK

Brown (BIOTITE GNEISS)
Boring Terminated with Standard
Penetration Test Refusal at Elevation
1,979.6 ft in CRYSTALLINE ROCK
(BIOTITE GNEISS)

Note:
1. Auger refusal at 40.0'

NCDOT BORE SINGLE 14700_GEO_BRDG0211-0214_BOREHOLES.GPJ NC_DOT.GDT 12/27/18

GEOTECHNICAL BORING REPORT SHEET 12

BORE LOG

WBS 36030.1.1 | TP 147008 | counTy BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0211/0214 ON 1-26 OVER FRENCH BROAD RIVER GROUND WTR (ft)
BORING NO. EB1-A STATION 1160+86 OFFSET 34 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,020.9 ft TOTAL DEPTH 25.0 ft NORTHING 660,707 EASTING 933,675 24HR. FIAD

DRILL RIGIHAMMER EFF.JDATE = AF08963 CME-550X 77% 07/31/2017 | DRILL METHOD NW Casing w/ SPT HAMMER TYPE = Automatic

DRILLER Cheek, D. O. START DATE 10/06/18 COMP. DATE 10/06/18 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100) | NO. | /mol| G | ELev. DEPTH (i)
2025 H
1 [ 2,020.9 GROUND SURFACE 0.0
2020 T I E[_ ROADWAY EMBANKMENT
T 1 | Ml__2.0189  ASPHALT/CONCRETE W/GRAVELS 2.0
1 -1 t - ROADWAY EMBANKMENT
1 -} i RED-BROWN, SL MICACEOUS
2015 20158450 1 = - i CLAY-SAND-SILT W/GRAVELS; SOME
-+ ;20 M CC ORGANIC MATERIAL
1 . N
1 . IEN
2010 201094 100 = = = - ||: L
1 Y M -
T 2 il
T o1 L[
I A W
200590 150 .. |
2005 T 2 3 3 _f ML
1 v IEN
+ {1- - - | | 20025 18.4
20009 200 1 L ALLUVIAL
2000 1 NO | -
1 DRIVE 1. B
iR J I R EU R 1,997.9 23.0
1 . C WEATHERED ROCK
19959] 250 o500 Z=1 19959 GREY MICA SCHIST 25.0
60/0.0 : CRYSTALLINE ROCK
GREY MICA SCHIST

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 1,995.9 ft ON CRYSTALLINE
ROCK




NCDOT BORE DOUBLE 14700_GEO_BRDG0211-0214_BOREHOLES.GPJ NC_DOT.GDT 12/27/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 36030.1.1 | TIP 1-47008 | counTY BUNCOMBE | GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0211/0214 ON I-26 OVER FRENCH BROAD RIVER GROUND WTR (ft)
BORING NO. EB1-B STATION 1160+42 OFFSET 56 ft RT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 2,021.0 ft TOTAL DEPTH 43.8 ft NORTHING 660,766 EASTING 933,755 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017 | DRILL METHOD NW Casing w/ SPT HAMMER TYPE = Automatic

DRILLER Cheek, D. O. START DATE 10/07/18 COMP. DATE 10/07/18 | 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 | 0.5t | |0 20 %0 IS 100 | NO. | /moi] G | ELev. () DEPTH (ft)
2025 |
T [ 2,021.0 GROUND SURFACE 0.0
2020 T T C ROADWAY EMBANKMENT
1 2 . 20188  ASPHALT/CONCRETE W/GRAVELS 2.2
1 1 - C| | ROADWAY EMBANKMENT
1 -9 - | | TAN TO RED-BROWN, SL MICACEOUS,
o015 eS80 4 e - - | | SILT-SAND W/GRAVELS/ROCK
-+ }21 Mo - FRAGMENTS
1 B AR Ll Looa7 _ _ _ _ __ 13
1 . f IC n IN/OUT BOULDERS
2.011.0] 100 : i uls
2010 C T2 [ 10 | 10 920 M ICl L
1 .« | [
1 ] | [
1 o | L
20060 150 . | |
2005 T CI I I A o YRR
1 - | [
1 -t - | | 2.002.5 185
+ - E ALLUVIAL
2000 PA0-200 4 o - - M - GREY TO BROWN COARSE SILT-SAND
- —+" ~ W/COBBLES, GRAVELS, RIVER DEPOSIT
T o - MATERIAL
1,906.0] 250 b C
1995 T 5 5 | 5 ‘ 0 M [
1 o L
1 d- . L
1990 199101 300 > > 3 {-- - L
T B “Ior
1 170 L
1 1., L
1,9860] 350 1. - L
1985 T 514 [ 3 |Ler M [
1 \ - - | 19838 _ 372
1 \- - [ 1.982.7 INFOUT BOUOLDERS 38.3
+ S\ - - SAPROLITE
1080 M2EH0400 et BRI\ - BROWN-BLACK-GOLD, V. MICACEOUS
-+ ' 7 M — SAND-SILT W/ROCK FRAGMENTS
1 - U - -
1977 7:: 43 8 T o - : 1,977.2 43.8
T 60/0.0 60/0.0 i CRYSTALLINE ROCK
I [ GREY MICA SCHIST
4 L Boring Terminated WITH STANDARD
1 L PENETRATION TEST REFUSAL at
1 B Elevation 1,977.2 ft ON CRYSTALLINE
1 L ROCK

NCDOT BORE SINGLE 14700B_GEO_BH_RDWY_DRAFT.GPJ NC_DOT.GDT 12/27/18

GEOTECHNICAL BORING REPORT SHEET 13

BORE LOG

WBS 36030.1FS3 | TIP 147008 | counTy BUNCOMBE | GEOLOGIST M. Arnold

SITE DESCRIPTION 1-26 from near NC 146 (Exit 37) to near NC 191 (Exit 33) GROUND WTR (ft)
BORING NO. B-30 (EB1-B) STATION 1060+00 OFFSET 100 ft RT ALIGNMENT -L3- 0HR. 116
COLLARELEV. 2,005.6 ft TOTAL DEPTH 147 ft NORTHING 660,785 EASTING 933,810 24 HR. 88

DRILL RIGHAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 08/22/17 COMP. DATE 08/22/17 | 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 | 0.5t | |0 P 0 I 100 | NO. |/moif G | ELev. ) DEPTH (ft)
2010 -
2005 |2.005 ol 0a [ 20056 GROUND SURFACE 00
—+ WOH| 2 1 -+3 M L ROADWAY EMBANKMENT
T EEEEE ||: - Brown, Silty Fine SAND (A-2-4) with Trace
3 e B Organics (Roots) and Mica
20024 38 4+ o 1o (| Foooe e RoosiandMes 4o
2000 I +3 S M A ALLUVIAL
- — Tan-Brown, Fine SAND (A-3) with Trace
T I B Mica
199717 85 b A 4 [ 19968 8.8
T 322 +4 D M n ALLUVIAL
1995 1 - Dark Brown, Silty Fine to Coarse SAND
1 L. .- I 1.993.6  (A-2-4) with Trace Organics (Roots, Wood __ 12.0|
1.992 1-_ 135 I- T - B _\_ - _Frigmeltslaﬂd_'v"ga_ -
19anal 147 | 15 | 22 [100/0.2 I t [ 1,991.1 Orange-Brown, Fine to Coarse SAND 14.5
50/0.0 RS S e R Wad (A-1-b) with Trace Mica, Little Rounded
— : 60/0.0 Gravel
WEATHERED ROCK
Dark Gray (BIOTITE GNEISS)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
1,990.9 ft on CRYSTALLINE ROCK
(BIOTITE GNEISS)

Note:
1. Auger refusal at 14.7"




NCDOT CORE DOUBLE 14700_GEO_BRDG0211-0214_ BOREHOLES.GPJ NC_DOT.GDT 12/27/18

GEOTECHNICAL BORING REPORT

SHEET 14

CORE LOG
WBS 36030.1.1 | TIP 1-47008 | counTY BUNCOMBE | GEOLOGIST Johnson, C. D.
SITE DESCRIPTION REPLACE BRIDGES 0211/0214 ON I-26 OVER FRENCH BROAD RIVER GROUND WTR (ft)
BORING NO. B1-A STATION 1162+42 OFFSET 26 ftLT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 1,991.2ft TOTAL DEPTH 25.0 ft NORTHING 660,787 EASTING 933,540 24 HR. FIAD

WBS 36030.1.1 TIP 1-4700B COUNTY BUNCOMBE GEOLOGIST Johnson, C. D.

SITE DESCRIPTION REPLACE BRIDGES 0211/0214 ON I-26 OVER FRENCH BROAD RIVER GROUND WTR (ft)
BORING NO. B1-B STATION 1161+97 OFFSET 54 ft RT ALIGNMENT  -L- 0 HR. N/A
COLLARELEV. 1,9924 ft TOTAL DEPTH 22.7 ft NORTHING 660,837 EASTING 933,618 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017

DRILL METHOD NW Casing w/ Core HAMMER TYPE = Automatic

DRILL RIGHAMMER EFF.JDATE AF08963 CME-550X 77% 07/31/2017

DRILL METHOD NW Casing w/ Core HAMMER TYPE = Automatic

DRILLER Cheek, D. O.

START DATE 10/06/18

COMP. DATE 10/06/18 SURFACE WATER DEPTH N/A

DRILLER Cheek, D. O.

START DATE 10/07/18

COMP. DATE 10/07/18 SURFACE WATER DEPTH N/A

CORE SIZE NXWL

TOTALRUN 23.0ft

CORE SIZE NXWL

TOTALRUN 227 ft

RUN DRILL RUN STRATA | | RUN DRILL RUN STRATA | L
E'(-ﬂE)V ELEV DE(fF;)TH R(#)N RATE [REC TRAD Sﬁgp' RECTRAD| 0 DESCRIPTION AND REMARKS E'(-ﬂE)V ELEV DE(fF;)TH R(#)N RATE | REC. | RAD Sﬁgp' REC| RO | o DESCRIPTION AND REMARKS
(ft) (Min/ft) [ ‘o % : % % | G| ELEV.(f) DEPTH (ft) (ft) (Min/ft) [ ‘9 % : % % | G
1988.2 Begin Coring @ 3.0 ft 1988.8) Begin Coring @ 3.6 ft
198827 3.0 | 3.0 22)[ (1.3) A 19882 CRYSTALLINE ROCK 3.0 198881 36 | 27 2.5)[ (1.9 Pi=A 19888 CRYSTALLINE ROCK 3.6
] 73% | 43% 2 1 93% | 70% 2
1985 | 1.985.2T 6.0 ?."ff 1,986.17 6.3 ?.’“ff
= 5.0 48)[ (42 S 1985 1 5.0 (5.0) | (5.0) S
] 96% | 84% ] T 100% | 100% -
T |~ |~
] 7'47 1,981.1T 11.3 7'47
1980 [ 1,980.2T 11.0 2\ ;90 1. : 2\
. 50 N KEX) e 1980 T 50 COIEs) e
] 88% | 629 I 1 0| 90% I
1,976.2T 15.0 S I 7
1975 [1.975.2T 16.0 | 5.0 Y [EX)) 2 1.976.1] 16.3 -
=1 — 88% N 62% 2 1975 1 5.0 (5.0) | (5.0) 2
] )\82%, o T 100% | 100% -
T 1\~ 1\~
1,971.2T 20.0 %:f 1,971.1T 21.3 %:f
1970 ] 5.0 44)| 44 I 971. . 7
7] 5380/3 5380/3 %:f 1970 _ 5.0 (46)]4.2) LRy 27
] A N 92% | 84% Boring Terminated at Elevation 1,969.7 ft IN CRYSTALLINE ROCK
[’ m
1,966.2T 25.0 I 1,966.2 25.0 ]
: i 1,966.1T 26.3

Boring Terminated at Elevation 1,966.2 ft IN CRYSTALLINE ROCK




SHEET 15
36030 (I-4700B)/BRIDGE NO. 211

CORE PHOTOGRAPHS

B1-A B1-A
BOX 1 OF 3: 3.0 - 12.5 FEET BOXES 2 OF 3: 12.5.5 - 23.5
FEET
GSI=65TO 75 GSI=70TO 80

NOTE: Bit wear from 1,969' to 1963.5'. Bit changed at 1963.5

FEET FEET



SHEET 16
36030 (I-4700B)/BRIDGE NO. 211

CORE PHOTOGRAPHS

B1-A

BOX 3 OF 3: 23.5-25.0 FEET

FEET



SHEET 17
36030 (I-4700B)/BRIDGE NO. 211

CORE PHOTOGRAPHS

B1-B B1-B

BOX1OF 3: 3.6-12.6 FEET BOX 2 OF 3: 12.6 - 21.3 FEET

GSI =45TO 55 TO DEPTH 1973.8' GSI=80TO 90
GSI=70TO 80 TO DEPTH 1968.8' 1139121;1;{3 1968.8 TO

FEET FEET



SHEET 18
36030 (I-4700B)/BRIDGE NO. 211

CORE PHOTOGRAPHS

B1-B

BOX 3 OF 3: 21.3 - 26.3 FEET

S A A T A A

FEET



GEOTECHNICAL BORING REPORT

CORE LOG

SHEET 19

WBS 36030.1.1 | TIP 1-47008

| COUNTY BUNCOMBE

| GEOLOGIST Stickney, J. K.

WBS 36030.1.1 TIP 1-4700B

COUNTY BUNCOMBE

GEOLOGIST Stickney, J. K.

SITE DESCRIPTION REPLACE BRIDGES 0211/0214 ON I-26 OVER FRENCH BROAD RIVER

BORING NO. B2-A STATION 1164+24

OFFSET 30ftLT ALIGNMENT  -L-

COLLARELEV. 1,990.0 ft TOTAL DEPTH 20.9 ft

NORTHING 660,869 EASTING 933,377

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

SITE DESCRIPTION REPLACE BRIDGES 0211/0214 ON I-26 OVER FRENCH BROAD RIVER

BORING NO. B2-B STATION 1163+69

OFFSET 52 ftRT ALIGNMENT  -L-

COLLARELEV. 1,990.9 ft TOTAL DEPTH 20.7 ft

NORTHING 660,916 EASTING 933,465

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

DRILL RIGHAMMER EFF.JDATE HFO0072 CME-550X 90% 05/23/2017

DRILL METHOD NW Casing w/ Core

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE HFO0072 CME-550X 90% 05/23/2017

DRILL METHOD NW Casing w/ Core

HAMMER TYPE Automatic

DRILLER Smith, C. L. START DATE 10/06/18

COMP. DATE 10/06/18

SURFACE WATER DEPTH N/A

DRILLER Smith, C. L. START DATE 10/07/18

COMP. DATE 10/07/18

SURFACE WATER DEPTH N/A

CORE SIZE NXWL TOTALRUN 19.5ft

CORE SIZE NXWL TOTALRUN 19.4 ft

NCDOT CORE DOUBLE 14700_GEO_BRDG0211-0214_ BOREHOLES.GPJ NC_DOT.GDT 12/27/18

RUN DRILL RUN STRATA L RUN DRILL RUN STRATA L
E'(-ﬂE)V ELEV DE(fF;)TH R(#)N RATE [REC TRAD PP REC. ) DESCRIPTION AND REMARKS E'(-ﬂE)V ELEV DE(fF;)TH R(#)N RATE | REC. | RAD P REC. ) DESCRIPTION AND REMARKS
(ft) (Min/ft) [ ‘o % ) % G [ ELEV. (1) DEPTH (ft) (ft) (Min/ft) [ ‘9 % ) % G
1988.6) Begin Coring @ 1.4 ft 1989.6) Begin Coring @ 1.3 ft
198861 14 | 45 % (1)85(1)8 4.4)]@35) C A 19886 CRYSTALLINE ROCK 14 198961 13 [ 44 4.3)] (3.2 C A 19896 CRYSTALLINE ROCK 1.3
T 4910 | 98% | 789 P 1 00:30/0.4| 98% | 739 o
I 50510 | 8% | 78% a5 1 0,30/0.4| 98% | 73% 7
1985 | 2:20/1.0 7] 1 1:08/1.0 =7
1,984.1T 5.9 2:40/1.0 #j’i_ 1985 1,985.2_ 5.7 1:06/1.0 Hlj?
T 5.0 | 1:31/1.0 | (4.8) | 4.7) T 1 5.0 | 1:53/1.0 | (5.0) | (5.0 7
T 1:43/1.0 | 96% | 94% a5 ] ; :‘1‘351-8 100% | 100% @
1:56/1.0 7] 1 : . 7
1980 T 1:51/1.0 AT 1 2:02/1.0 LA
1,979.17T 10.9 2:01/1.0 7l 1980 1,980.2_ 10.7 1:55/1.0 =7
T 5.0 | 1:22/1.0 | (5.0) | (4.6) a0 1 1:28/1.0 s
T 1:20/1.0 [100% | 92% =T 1 1:22/1.0 ~
T 1:18/1.0 a5 ] 1:29/1.0 o
1975 i 1:20/1.0 1 1 1:18/1.0 7
1,974.7] 159 1:22/1.0 azi 1975 | 1.975.2T 15.7 1:46/1.0 !
T 5.0 | 1:11/1.0 | (4.9) | (4.8) i 1 5.0 | 1:14/1.0 | (5.0) | (5.0 7
1 1:12/1.0 | 98% | 96% %_ 1 1%8;18 100% [ 100% %f
1:24/1.0 7 : . =7
1970 T 1:17/1.0 &40 ] 1:22/1.0 7
1,969.7] 20.9 1:23/1.0 §_1,969_1 20.9 1,970.2T 20.7 1:11/1.0 ﬁ 1,970.2 20.7
Boring Terminated at Elevation 1,969.1 ft IN CRYSTALLINE ROCK N 5.0 4.8) | (4.1) Boring Terminated at Elevation 1,970.2 ft IN CRYSTALLINE ROCK
] 96% | 82%
1,965.2T 25.7




SHEET 20
36030 (I-4700B)/BRIDGE NO. 211

CORE PHOTOGRAPHS

B2-A B2-A

BOX1OF2: 1.4-109 FEET BOX 2 OF 2: 10.9-20.9 FEET

GSI=65TO 75 GSI=65TO 75

: : Vi & &3\ el O ALNS - A g % \’? ‘*'.g‘.:’.' ¥
kel R PUELR TR B Fb: 5 vhse IDETY
Kﬁtﬁ&*‘ EE &iﬂé’»’i« “«e‘i’h s Al k?}

~g'-:‘.~?.-'é§§-§:-' + -'eﬁ{ﬁ i{i&%’;\zﬂé‘gﬂt} O e —~

o4 {{:" A [‘~ P /o , ¥ . e 27 ,-')H, R8s o &
182 K}»g ! ;?:;<.be_ .«;ﬁ 72 BT S FARA R .

I TR TR TV
; “3‘ ;':!gg g,;” Lt

£

FEET FEET



SHEET 21
36030 (I-4700B)/BRIDGE NO. 211

CORE PHOTOGRAPHS

B2-B B2-B
BOX 1 OF 2: 1.3-10.7 FEET BOX 2 OF 2: 10.7 - 20.7 FEET
GSI=65T0 75 GSI=65T0 75

FEET FEET



NCDOT BORE DOUBLE 14700_GEO_BRDG0211-0214_BOREHOLES.GPJ NC_DOT.GDT 12/27/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 36030.1.1

| TIP 1-4700B

| COUNTY BUNCOMBE

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION REPLACE BRIDGES 0211/0214 ON I-26 OVER FRENCH BROAD RIVER

BORING NO. EB2-A

STATION 1165+72

OFFSET 31 ftLT ALIGNMENT  -L-

COLLARELEV. 2,026.6 ft

TOTAL DEPTH 36.4 ft

NORTHING 660,938 EASTING 933,246

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

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 22

WBS 36030.1.1 | TP 147008 | county BUNCOMBE | GEOLOGIST  Stickney, J. K.

SITE DESCRIPTION REPLACE BRIDGES 0211/0214 ON 1-26 OVER FRENCH BROAD RIVER GROUND WTR (ft)
BORING NO. EB2-B STATION 1165+12 OFFSET 62 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 2,0256 ft TOTAL DEPTH 377 ft NORTHING 660,992 EASTING 933,343 24HR. FIAD

DRILL RIGHAMMER EFF.JDATE HFO0072 CME-550X 90% 05/23/2017

| DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILLER Smith, C. L.

START DATE 10/06/18

COMP. DATE 10/06/18

| 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 | 0.5t | |0 20 %0 IS 100 | NO. | /moi] G | ELev. () DEPTH (ft)
2030 L
] [ 20266 GROUND SURFACE 0.0
2025 - T~ C ROADWAY EMBANKMENT
. } _ 20245  ASPHALT/ CONCRETE W/GRAVELS 2.1
] i- L | ROADWAY EMBANKMENT
20224T 42 1- | T BROWN TO RED/PURPLE, SILT-SAND
1 21 2] +4 Y Mo T TO CLAYEY-SILT-SAND W/COBBLES
2020 N f H L
4 .| - - |_ -
2017.4T 92 . . . o ||: r
. o M B
] 05 e
2015 ] | Ol B
] 1. | F
20124T 142 1--- e
1 3 2 3 *5 M t r
2010 ] L
] V- H L
2.007.4T 192 - . . \t - ||: B
. L. M B
2005 ] - RE
_ | [—2,0045 22.1
4 -] = ALLUVIAL
20024T 242 - - GREY V. MICACEOUS CLAY-FINE
] a1 56 X e M - SAND-SILT; W/SILTY CLAY
J .. L
1997 4T 292 /.. L
] U I S ML
1995 ] ! L
1
1 | B
199247 342 1 1 1 | r
| ST B —— | M F 1,990.6 36.0

WEATHERED ROCK
GREY MICA SCHIST

i

CRYSTALLINE ROCK
GREY MICA SCHIST
Boring Terminated WITH CASING
ADVANCER REFUSAL at Elevation 1,990.2
ft ON CRYSTALLINE ROCK

NCDOT BORE SINGLE 14700_GEO_BRDG0211-0214_BOREHOLES.GPJ NC_DOT.GDT 1/8/19

DRILL RIGHAMMER EFF.JDATE HF00072 CME-550X 90% 05/23/2017

| DRILL METHOD NW Casing w/ SPT

HAMMER TYPE Automatic

DRILLER Smith, C. L. START DATE 10/07/18 COMP. DATE 10/07/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ftE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |O 2|5 5|0 7|5 100 [ NO. |/moll a6 | ELev. () DEPTH (it)
2030 L
2005 1 [ 202556 GROUND SURFACE 0.0
T [ ROADWAY EMBANKMENT
T |- - - - 2,023.4 ASPHALT/CONCRETE W/GRAVELS 2.2
+ |- - fF ROADWAY EMBANKMENT
20214 42 |- LT BROWN TO RED, MICACEOUS
2020 I WOH|WOH| 1| g/ = = - M t C SAND-SILT-CLAY, HARD/SOFT LAYERS
1 \ . L
1 \N. - W
20164T 92 -\ LT
2015 I S| 5| ¢ & M t C
T 1 L
1 -] |
20114t 142 f L | o t i
+ S " i
2010 I _*11 w
1 - ClE
-+ - - - I_ -
200647 192 | . . S t r
+ Ty " C
2005 I _+10 t ~
-+ - ,[ - - I_ -
200147 242 | . n ot t r
E= N M [ 2,000.4 25.2
2000 I .*8 = ALLUVIAL
1 :,/: - C GREY, MICACEOUS CLAY-SILT-SAND
1,996 4T 292 l D r
1995 I 21 2] 2 || - M L
~
I RN C
-+ - \.\.\. - - -
~
tootataap | | L TN [ so04 552
+ S~ |- M L 1.900. .
1990 1 b L E— = SAPROLITE —aag]
+ SR BRI V2 19870 TAN-ORANGE, CLAY-SILT-SAND 377
=1 L - .

W/ANGULAR ROCK FRAGMENTS

WEATHERED ROCK
GREY MICA SCHIST

CRYSTALLINE ROCK
GREY MICA SCHIST

Boring Terminated WITH CASING

ADVANCER REFUSAL at Elevation 1,987.9

ft ON CRYSTALLINE ROCK




I-4700

REFERENCE

36030

T

PROJEC

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

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BUNCOMBE

PROJECT DESCRIPTION EXTEND CULVERT 100000
-SBL- STA 888+31.84 -NBL- STA 887+89.2

I-26 OVER TRIBUTARY OF FRENCH BROAD

SITE DESCRIPTION

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. 36030 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 (9I19) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS,ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

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

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

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

NOTES:

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

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

36030 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTOD T 2@6, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION e ———— ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL OGICAL COMPOSITION FINE 70 COARSE GRAIN IGNEGUS AND VETAMORPRIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35 PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gg;ﬁ’:‘c‘%ﬁmg WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P =3 ) o [ a5 [ o [ 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.
s NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. AT COMPRESSIBILITY N SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL SLIGHTLY COMPRESSIBLE L <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK I : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE. CEMENTED BY T0TAC LENGTH O CORE RUN AND EXPRESSED AS A PERCENTAGE.
— LETC.
1o PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2‘005 ORGANIC MATERIAL B - TR OTHER MATERIAL ROCKS OR CUTS MASSIVE RoCK.
ORGANIC_MATERIAL SOILS SoLs OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
e— I?:?LEE °§n 823,@”'.55‘?2;“ § . g; 53 . é,/ Im:fg | ; . ,20;/ HAMMER IF CRYSTALLINE, %: léomsa :mn.s AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 - 5% - 12z - 207
I B Lo wcl et o el o el v v L v SOILS WITH ODERATELY ORGANIC ) > son oM 0 - 5 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | /0 oo rion (01p aziMuTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR ¢ ! g W SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX | @ [} [] amx [ 8w 12 mx[16 mx|no mx AMOUNTS OF OFGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SouLs (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. \v4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 2 - .
OF MaJOR | GRavEL, ano | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | s | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CENRATIG P Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBCRADE EXCELLENT T0 600D FAIR TO POOR o00R POOR | UNSUITABLE e on see Bllnr.: Egggs :gco'fn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLODD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS < LL - 30 :PLOF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EORUATION (P - @ MAPPABLE GEOLOGIC UNIT THAT CAN BE FECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SDUND 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
CONSISTENGY 1 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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A B0DY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 10 10 30 wa ARTIFICIAL FILL (&) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL '
(NON-COHESIVE) DENSE 30 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 > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 47108 .5 10 1.0 T7=77%  INFERRED ROCK LINE O MONITORING wELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 70 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGNENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
PIEZOMETER
(COHESIVE) VERY STIFF 15 T0 30 2704 wrrpet ALLUVIAL SOIL BOUNDARY A SR TN (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 >4 B
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 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - oo UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0075 0.853 UNSUITABLE WASTE kil ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
USED IN THE TOP 3 FEET oF | HeRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT D\ ACCEPTABLE DEGRADABLE ROCK g
(BLOR.) (COB. (GR.) SAND SAND (SL.) cL 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 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 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 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7)Y - 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr _ py aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - N VERY WET. USUA OPT - DYNAMIC PENETRATION TEST  SaP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
SAaaTED e AL e 0ID RaTIO SD. - SOND. 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 | ¢ - FINE SL.- SILT, SILTY ST - SHELBY TUBE : . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Louio it FOSS. - FOSSILIFEROUS or. - sLioHTLY mS - ROtk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC - . FINGERNAIL, TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
Pl SEMISOLID: REOUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
s - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A ELEVATIONS DERIVED FROM PROJECT DTM
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET NOTES:
[] cMe-asc [] car sits [] avromatic [ manuaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE [X] cve-ss [ & contivuous FLIoHT AuGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS e [+ INDURATION
PLASTICITY INDEX (P DRY STRENGTH [X] cve-s50 [] wero Faceo FinNGeR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE "U3$'N° WITH F'NG‘EQZMFF;EES NU;‘“::'TS anmg.
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene sear TesT ] casivs [] w sovencen HAND TOODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] pos HoLE oicoER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIST [ rricone "STEEL TEETH | [ wano aucen MODERATELY  INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
|:| CORE BIT VANE SHEAR TEST

0J

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY.GPJ NC_DOT.GDT 2/22/19

GEOTECHNICAL BORING REPORT

SHEET

BORE LOG )
WBS 36030 |TIP 1-4700 |COUNTY BUNCOMBE |GEOLOGIST N. Consigli WBS 36030 TIP 1-4700 COUNTY BUNCOMBE GEOLOGIST N. Consigli
SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT-TRIBUTARY OF FR. BROAD | GROUND WTR (ft) | | SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT-TRIBUTARY OF FR. BROAD | GROUND WTR (ft)
BORING NO. B-7 STATION 887+78 OFFSET 61 ftRT ALIGNMENT -NBL1- 0 HR. Dry | | BORING NO. B-8 STATION 888+96 OFFSET 85ftLT ALIGNMENT -SBL1- 0 HR. Dry
COLLARELEV. 2,084.7 ft TOTAL DEPTH 15.0 ft NORTHING 637,595 EASTING 945,610 24 HR. 8.7 | | COLLAR ELEV. 2,076.2 ft TOTAL DEPTH 15.0 ft NORTHING 637,625 EASTING 945,362 24 HR. 10.2

DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER C. Boyce

START DATE 07/27/17

COMP. DATE 07/27/17

| SURFACE WATER DEPTH N/A

DRILLER C. Boyce START DATE 07/27/17 COMP. DATE 07/27/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(%TH o » 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t ; ! . NO. |/moll G
285| | L 2,084.7 GROUND SURFACE 00
ARGl Y 2 2 3 *5 [V (I ROADWAY EMBANKMENT
] . LI} 20827 Brown, Fine Sandy SILT (A-4) with Trace ,__ _2.0]
20812 a5 A- - -\ _ _ Organics (Roots) and Gravel ___
2080 ' 4 4 4 Y M §' RESIDUAL
7] | \_ Red-Brown, Fine Sandy CLAY (A-7-6) with
1 :, \: 20777 Trace Mica, Highly Plastic 7.0
. { - E = T T "Gray-Brown, Fine to Coarse Sandy SILT |
2075 207621 85 3 3 1 X o (A-4) with Trace Mica, Rock Fragments, and
. _(A - Manganese Deposits
] \ i
i A\ . L
207127 135 N r
2070 4 5 7L e M L 2,069.7 15.0

PROPOSED CULVERT EXTENSION
INVERT ELEVATION OF INLET:
2075.92'

Boring Terminated at Elevation 2,069.7 ft in
SILT (RESIDUAL)

Note:
0.0-0.2' = SURFICIAL ORGANIC SOILS

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(fF:)TH o » 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft 0.5f | 0.5 | 0.5 . . i NO. |/mol| G | ELev. DEPTH (ft)
2080 I
2076 2: 0.0 _ : 2,076.2 GROUND SURFACE 0.0
2075 ] 4 3 2 _+q M [ ROADWAY EMBANKMENT
] A L_|::]2.0742 Brown, Fine to Coarse Sandy SILT (A-4) with __ _2.0|
202271 a5 L LR _ Trace Organics (Roots) and Gravel _
] 1 1 2 ‘3 . M L\ Red-Brown, Fine Sandy CLAY (A-7-6) with
2070 ] |- - I_\ Trace Gravel, Highly Plastic
7] I L: 20892 _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ 70
1 | ALLUVIAL
2067.7 8.5 5 1 5 * v Gray, Fine to Coarse Sandy Clayey SILT
] 50 (A5)
2065 i .
N \ 20842 129
] AR RESIDUAL
2,062.7+ 13.5 5 3 = &s M 20612 Brown-Gray, Fine Sandy Clayey SILT (A-5) 150

PROPOSED CULVERT EXTENSION
INVERT ELEVATION OF OUTLET:
2068.26'

with Trace Mica and Manganese Deposits

Boring Terminated at Elevation 2,061.2 ft in

SILT (RESIDUAL)




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY.GPJ NC_DOT.GDT 2/22/19

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 36030 | TIP 1-4700 | COUNTY BUNCOMBE | GEOLOGIST S. Woods
SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT-TRIBUTARY OF FR. BROAD | GROUND WTR (ft)
BORING NO. B-12 STATION 889+05 OFFSET 87ftLT ALIGNMENT -SBL1- 0 HR. Dry
COLLARELEV. 2,075.8 ft TOTAL DEPTH 20.0 ft NORTHING 637,633 EASTING 945,357 24 HR. 7.0
DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 88% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 09/06/17 COMP. DATE 09/06/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 25 5 s 190 | NO. | /moi| 6 | ELev. DEPTH (ft
2080 L
2075 8: 00 : 2,075.8 GROUND SURFACE 0.0
2075 _ 1 7 8 } 15 M ROADWAY EMBANKMENT
J vk ||: L 20738  Red-Brown, Clayey Fine to Coarse SAND — 2.0
i VA N (A-2-6) with Trace Organics (Roots) and
20223T 35 | . . /. N Mica, Some Gravel |
2070 1 * ‘E\- Dark Gray, Fine Sandy Silty CLAY (A7) with
] - W D aoee TraceMicaand Organics (Reols)
] .. ALLUVIAL
206731 85 — 1| - Gray, Fine Sandy Clayey SILT (A-5) with
J [ X w Trace Mica
2065 ] \
g b - 20638 120
] . RESIDUAL
206231 138 4+ 11— b Yellow-Tan-Brown, Clayey SILT (A-5) with
2060 E ‘Iﬁ- - w Trace Manganese Deposits, Trace Mica to
— 0 Micaceous
205737 185 ﬂ:'
1 4 3 §7 w 2,055.8 20.0
Boring Terminated at Elevation 2,055.8 ft in
SILT (RESIDUAL)

PROPOSED CULVERT EXTENSION
INVERT ELEVATION OF OUTLET:
2068.26'

SHEET



I-4700

REFERENCE

36030

T

PROJEC

CONTENTS

SHEET NO.
|
2
3
4-8

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

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BUNCOMBE

PROJECT DESCRIPTION _I—47004 1-26 FROM 0.3 MI. EAST
OF NC 280 (AIRPORT RD.) TO 0.5 MI EAST OF NC
191 (BREVARD RD.)

SITE DESCRIPTION EXTEND CULVERT 100101

-SBL- STA 984+42.13 -NBL- STA 984 +16.39

I-26 OVER POWELL CREEK AND DUKE ENERGY
CAR TUNNEL UNDER 1-26 AT -NBL- STA 983

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. 36030 1|8

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
W. HAMRICK

D. AIELLO

J. HOYLE

INVESTIGATED BY _D- MULLEN

ORAWN BY _D- MULLEN

CHECKED BY _J- KUHNE
SUBMITTED BY _D- MULLEN

DATE _ 2:25.2019
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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.

36030 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTOD T 2@6, ASTM D1586). SOIL CLASSIFICATION
[S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

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

ANGULARITY OF GRAINS

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68

BLOWS IN NI

ON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.

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.

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;

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: A NOTABLE PR
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-T-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOSITION 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 QRGANC. MATERIALS L L CAveTALLINE FINE 70 COARSE GRAIN IGNEOUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *200) (> 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.
a3 | a2 a4 [ a5 [ab | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONE ISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP — FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN S
CLASS. ) COMPRESSIBILITY SON'C VSR LLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
- SLIGHTLY COMPRESSIBLE <31 OCK_(NCR) ROCK TYPE INCLUDES PHYLLITE. SLATE. SANDSTONE. ETC. OF SLOPE.
MODERATELY COMPRESSIBLE = 31- 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE > 50 (SCEPD)IMENTARY ROCK |1 I I g:;LsE;gggLé &ocx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— LETC.
1o PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.2‘:5 ORGANIC MATERIA GRANULAR  SILT - CLAY OTHER MATERIA ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER )
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 857 TRACE 1- 107 HAMMER IF CRYSTALLINE. %Z.ZOL'}EALME AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 127 LITTLE 18 - 207 o .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VERY SLICHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS 17 OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 MX| 41MN |40 Mx[ 41 MN [ 40 Mx | 41 MN |40 Mx | 41 MN LITTLE O C , g v SsLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF S DOt LOR O _AZ U T
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INOEX| @ ] 0 amx | 8w 12 mx[i6 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 FRAGS ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) | INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF MaJOR | GRavEL, eno | F™NE SILTY OR CLAYEY SILTY CLAYEY MATTER AvA. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | s | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Gen TG EXELLENT 10 6000 S TN I Mew PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA O DUIL SOUND UNDER RAVMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS CONPARED | - on e
AS SUBGRADE POOR O_le_ SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROWP IS < LL - 30 :PIOF A-7-5 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOCNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FIELD.
(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 RANGE OF STANDARD RANGE OF UNCONFINED 25/025 IF_TESTED, WOULD YIELD SPT_REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE SLRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION D LESISGy MUULL TIRLE OF ] REPOSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED : K THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A B0DY OF SOIL OR ROC INS QUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 1 10 30 W ARTIFICIAL FILL (P OTHER CONE. PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL L LL (AF) OTHI .
INON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL ~$~ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
RY STIFF T 2704 A PIEZOMETER ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VE IIAFSIDI 15> 3030 N3 wrrpet ALLUVIAL SOIL BOUNDARY NS ALLATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 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 A AL LR [ CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
0ULDER comBLE RAVEL COARSE FINE ot cLay ONDERQUT R\ ACCEPTABLE DEGRADABLE. ROCK EMBANKMENT OR BACKFILL 0 DETAC X
BLOR) o R SAND SAND pg i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS 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 Y - 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.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 _ py 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 QUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VoID RaTIO SD. - SAND. SaNDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE., CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL. - SILT, SILTY ST - SHELBY TUBE : . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL — - LIQUID LIMIT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK ~
pLASTIC FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) ¢ FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
it ATTAIN OPTIMUM MOISTURE - L BENCH MARK: N/A ELEVATIONS DERIVED FROM PROJECT DTM
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] cMe-asc [] car sits automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
" DRY - (O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [mE: O~ INDURATION
PLASTICITY INDEX (D ORY STRENGTH [Z] cve-ss0 [] wero Faceo FinNGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
v e—— TveRy Lo RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 25 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene sear TesT E casive [] s sovence 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 . MODERATELY INDURATED
[] portesLE HoisT [ rricone STEEL TEETH HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core air [] vene sHear TeEST

0J

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY.GPJ NC_DOT.GDT 2/25/19

GEOTECHNICAL BORING REPORT

SHEET

BORE LOG )
WBS 36030 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST W. Hamrick WBS 36030 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST W. Hamrick
SITE DESCRIPTION [-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 | GROUND WTR (ft) SITE DESCRIPTION -26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 GROUND WTR (ft)
BORING NO. B-74 STATION 982+82 OFFSET 87 ft RT ALIGNMENT -NBL1- 0 HR. Dry BORING NO. B-93 STATION 982+61 OFFSET 90 ft RT ALIGNMENT -NBL1- 0 HR. N/A
COLLAR ELEV. 2,040.5ft TOTAL DEPTH 11.0ft NORTHING 646,370 EASTING 942,449 24 HR. Dry COLLAR ELEV. 2,030.4 ft TOTAL DEPTH 4.0 ft NORTHING 646,431 EASTING 942 427 24 HR. N/A
DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 85% 01/30/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./.DATE N/A | DRILL METHOD Hand Auger HAMMER TYPE N/A
DRILLER D. Aiello START DATE 08/01/17 COMP. DATE 08/01/17 | SURFACE WATER DEPTH N/A DRILLER J. Hoyle START DATE 08/23/17 COMP. DATE 08/23/17 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev. DEPTH (f) (f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 100| [ NO. [ /moll 6
2045 | 2035
2040 12,040 a:: 00 L 20405 GROUND SURFACE 0.9 | 5930 2,030.4 GROUND SURFACE 0.0
=¥ 3 4 | 3 - M = ARTIFICIAL FILL
T T - B Brown, Fine Sandy SILT (A-4) with Trace
20370] 35 |- B Mica and Gravel
3 3 [ 4 e C
2035 I s M [
+ S~o | F20335 _ _ _ _ _ _ _ _ _________ 19
+ N = RESIDUAL
203204 B8 R A - Brown, Fine Sandy SILT (A-4) with Trace
2030 1 R ST NS M L r g:gggg Mica and Little Rock Fragments ]?8
2029 51 110 A : CRYSTALLINE ROCK -
- 60/0.0 60/0.0 —

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION INLET: 2025.34'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION OUTLET: 2023.27'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION OUTLET: ~2030.4'

—

Gray (BIOTITE GNEISS)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,029.5 ft in CRYSTALLINE ROCK (BIOTITE
GNEISS)

Notes:
1) 0.0-0.1" = SURFICIAL ORGANIC SOILS
2) Auger Refusal at 11.0'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION INLET: 2025.34'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION OUTLET: 2023.27"

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION OUTLET: ~2030.4'




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY.GPJ NC_DOT.GDT 2/25/19

GEOTECHNICAL BORING REPORT

SHEET

BORE LOG i
WBS 36030 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST W. Hamrick WBS 36030 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST W. Hamrick
SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 GROUND WTR (ft) SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 GROUND WTR (ft)
BORING NO. B-94 STATION 984+36 OFFSET 92ftLT ALIGNMENT -SBL1- 0 HR. 8.7 BORING NO. B-96 STATION 984+44 OFFSET 93ftLT ALIGNMENT -SBL1- 0 HR. N/A
COLLARELEV. 2,032.1 ft TOTAL DEPTH 17.5ft NORTHING 646,424 EASTING 942,146 24 HR. 8.8 COLLARELEV. 2,031.4ft TOTAL DEPTH 4.0 ft NORTHING 646,431 EASTING 942,143 24 HR. N/A
DRILL RIG/HAMMER EFF./DATE F&R3495 CME-55 85% 01/30/2017 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE N/A | DRILL METHOD Hand Auger HAMMER TYPE N/A
DRILLER D. Aiello START DATE 08/01/17 COMP. DATE 08/01/17 | SURFACE WATER DEPTH N/A DRILLER J. Hoyle START DATE 08/23/17 COMP. DATE 08/23/17 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev. DEPTH (f) (f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 100| [ NO. [ /moll 6
2035 | 2035
203211 00 - 2,032.1 GROUND SURFACE 0.0)
1 T (e W ROADWAY EMEANKMENT 2,031.4 GROUND SURFACE 00
2030 a \ (o Brown, Fine Sandy SILT (A-4) with Trace 2030 AIl_LUVIAL .
> 86+ 35 N [ Mica, Manganese Deposits, Organics Soft, BrOW”'TaanFrgceeSMai';gy SILT (A-4) with
i 10 7 8 . .\.15 W t L (Roots), and Gravel 2.027.4 40
h YA L fo Boring Terminated at Elevation 2,027.4 ft in
2025 . o Clr SILT (ALLUVIAL)
| oo
20236+ 85 A -
i 1 2 3 *5- - _X_l‘ F 20224 9.7
1 s ALLUVIAL
2020 ] )\ B Black, Silty CLAY (A-6) with Trace Organics
] \ — (Roots)
20186+ 135 5 v 5 k o N Gray-Brown, Silty Fine to Coarse SAND
i A - . . w | (A-2-4) with Trace Mica and Gravel
201515 014z 174 - R Bt S 20147 17.4
i 60/0.1 60/0.1 CRYSTALLINE ROCK

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION INLET: 2025.34'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION OUTLET: 2023.27"

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION OUTLET: ~2030.4'

/'\_LZﬂ

Gray (BIOTITE GNEISS)

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,014.6 ft in CRYSTALLINE ROCK (BIOTITE
GNEISS)

Note:
1) Auger Refusal at 17.4'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION INLET: 2025.34'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION OUTLET: 2023.27"'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION OUTLET: ~2030.4"




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY.GPJ NC_DOT.GDT 2/25/19

GEOTECHNICAL BORING REPORT

SHEET

6
WBS 36030 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST W. Hamrick WBS 36030 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST W. Hamrick
SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 GROUND WTR (ft) SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 GROUND WTR (ft)
BORING NO. B-97 STATION 984+70 OFFSET 94 ftLT ALIGNMENT -SBL1- 0 HR. N/A BORING NO. B-98 STATION 985+03 OFFSET 99ftLT ALIGNMENT -SBL1- 0 HR. N/A
COLLAR ELEV. 2,029.2ft TOTAL DEPTH 3.5ft NORTHING 646,455 EASTING 942,133 24 HR. N/A COLLAR ELEV. 2,029.5ft TOTAL DEPTH 4.0 ft NORTHING 646,485 EASTING 942,117 24 HR. N/A
DRILL RIGGHAMMER EFF..DATE N/A | DRILL METHOD Hand Auger HAMMER TYPE N/A DRILL RIGGHAMMER EFF..DATE N/A | DRILL METHOD Hand Auger HAMMER TYPE N/A
DRILLER J. Hoyle START DATE 08/23/17 COMP. DATE 08/23/17 | SURFACE WATER DEPTH N/A DRILLER J. Hoyle START DATE 08/23/17 COMP. DATE 08/23/17 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
M 0.5ft | 0.5ft | 0.5ft : . ! NO. | oll & | eev. — M 0.5ft | 0.5ft | 0.5ft : . ! No. | ol 6
2030 —2,029.2 GROUND SURFACE 0g 220 [—2.029.5 GROUND SURFACE 0.0
i ALLUVIAL ALLUVIAL
r Tan-Brown, Fine to Coarse Sandy SILT (A-4) Soft, Tan-Brown, Fine Sandy SILT (A-4)
L 20257 with Trace Mica 35 20255 40

Boring Terminated at Elevation 2,025.7 ft in
SILT (ALLUVIAL)

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION INLET: 2025.34'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION OUTLET: 2023.27"

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION OUTLET: ~2030.4'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION INLET: 2025.34'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION OUTLET: 2023.27"

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION OUTLET: ~2030.4'

Boring Terminated at Elevation 2,025.5 ft in
SILT (RESIDUAL)




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY.GPJ NC_DOT.GDT 2/25/19

GEOTECHNICAL BORING REPORT

SHEET

7
WBS 36030 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST W. Hamrick WBS 36030 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST W. Hamrick
SITE DESCRIPTION |-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 | GROUND WTR (ft) | [ SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 GROUND WTR (ft)
BORING NO. B-99 STATION 983+48 OFFSET 90 ft RT ALIGNMENT -NBL1- 0 HR. N/A'| | BORING NO. B-100 STATION 983+90 OFFSET 85ft RT ALIGNMENT -NBL1- 0 HR. N/A
COLLARELEV. 2,030.4 ft TOTAL DEPTH 4.0 ft NORTHING 646,431 EASTING 942,427 24 HR. N/A| | COLLARELEV. 2,025.7 ft TOTAL DEPTH 2.5t NORTHING 646,468 EASTING 942,408 24 HR. N/A
DRILL RIG/HAMMER EFF./DATE N/A | DRILL METHOD Hand Auger HAMMER TYPE N/A DRILL RIG'HAMMER EFF./DATE N/A | DRILL METHOD Hand Auger HAMMER TYPE N/A
DRILLER J. Hoyle START DATE 08/23/17 COMP. DATE 08/23/17 | SURFACE WATER DEPTH N/A DRILLER J. Hoyle START DATE 08/23/17 COMP. DATE 08/23/17 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 v ) SOIL AND ROCK DESCRIPTION ELEV| Eigy [DEPTH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /moll G | ELEV. (1) pepti| | | @ | ™ |osr|ost|ost |0 % 50 & 100 | NO. | /mol| G | ELev. DEPTH (f)
2035 L 2030 L
2030 L 20304 GROUND SURFACE 0.0 | 20257 GROUND SURFACE 0.0
[N 20204 ROADWAY EMBANKMENT To| 12928 i ALLUVIAL
Wy Soft, Red-Brown, Silty CLAY (A-7) with Trace F 20232 Soft, Brown, Fine to Coarse Sandy SILT 25
L Mica o \ (A-4) with Trace Mica
LI 20264 Soft, Brown, Fine Sandy SILT (A-4) with 4.0 Boring Terminated at Elevation 2,023.2 ft in
Trace Mica [ SILT (ALLUVIAL)
Boring Terminated at Elevation 2,026.4 ft in Note:
SILT (ROADWAY EMBANKMENT) 1. Hand Auger Réfusal at2.5'
INVERT ELEVATION OF PROPOSED INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION INLET: 2025.34' CULVERT EXTENSION INLET: 2025.34'
INVERT ELEVATION OF PROPOSED INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION OUTLET: 2023.27' CULVERT EXTENSION OUTLET: 2023.27'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION OUTLET: ~2030.4'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION OUTLET: ~2030.4'




NCDOT BORE DOUBLE [14700A_GEO_BH_RDWY.GPJ NC_DOT.GDT 2/25/19

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 36030 | TIP 1-4700A | county BUNCOMBE | GEOLOGIST W. Hamrick

SITE DESCRIPTION 1-26 from Near NC 280 (Exit 40) to Near NC 146 (Exit 37) EXTEND CULVERT AND TUNNEL STA 983-984 | GROUND WTR (ft)
BORING NO. B-101 STATION 984+20 OFFSET 83 ftRT ALIGNMENT -NBL1- 0HR. N/A
COLLARELEV. 2,032.3 ft TOTAL DEPTH 4.0 ft NORTHING 646,494 EASTING 942,395 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE N/A

| DRILL METHOD Hand Auger/Sounding Rod

HAMMER TYPE N/A

DRILLER J. Hoyle START DATE 08/23/17 COMP. DATE 08/23/17 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
Ebgv ELEV DEE;H ) ] 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 5 50 5 00 | No. |/moll &
2035
F 2,032.3 GROUND SURFACE 0.0
I ROADWAY EMBANKMENT
2030 (e Soft, Brown-Tan, Fine Sandy SILT (A-4) with
L Trace Mica
L 2,028.3 4.0

TUNNEL EXTENSION OUTLET:

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION INLET: 2025.34'

INVERT ELEVATION OF PROPOSED
CULVERT EXTENSION OUTLET: 2023.27"

INVERT ELEVATION OF PROPOSED CAR
TUNNEL EXTENSION INLET: ~2040'

INVERT ELEVATION OF PROPOSED CAR

~2030.4'

Boring Terminated at Elevation 2,028.3 ft in
SILT (ROADWAY EMBANKMENT)

Note:
Sounding rod pushed to 5.0', then hammered
to refusal at 6.0". 11bpf recorded from
5.0-6.0".

SHEET
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REFERENCE
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PROJEC

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN & PROFILE
CROSS SECTION(S)
BORE LOG(S)
SOIL TEST RESULTS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY HENDERSON

PROJECT DESCRIPTION I-26 FROM US 25 BUSINESS
(EXIT 44) TO NEAR NC 280 (EXIT 40)

SITE DESCRIPTION RETAINING WALL 0 ON -YI3RPC-
FROM 11+25 TO 16+2S,27.5’ RIGHT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET ‘TOTAL

N.C. |-4400C 1110

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

|-4400C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

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 MINERALOGICAL COMPOSITION 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 FGANIC MATERIALS PE—— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC 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, SURF ACE.
P =2 ) ma [as [ a6 [~ ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- MPRESSIBILTTY NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. -2-4 | A-2-5 | A-2-4 CO L ROCK (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL Q:M SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
S Ry e MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SRR e . CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ?CE;J)IMENTARY ROCK [ : I g:;LsE;gggL.E TF::OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— LETC.
:g PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 ORGANIC MATERIAL B - T OTHER MATERIAL ROCKS O CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 57 TRACE 1 - 107 HAMMER IF CRYSTALLINE. O o CNCLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5% 5 - 12z LITTLE 12 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF O ’
w _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOIIILISEWIJ: MODERATELY ORGANIC 5 - 1o 12 - 207 SOME 20 - 35% W Sy CRYSTALS ON @ BROKEN SPECIMEN FACE ‘SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER wag f;‘ DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN ;wémz HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC .
GROUP INDEX [] [} [] A M |8 e |12 mx]16 Mx|No Mx AMOUNTS OF So1LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJGR | GRAVEL, D g’:; 2:;1: 0': Mtjtgm SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. VEL
MATERIALS | SAND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CEN AT Lo To o — P U I Zpu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os:M;E;ospans znr. DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE POOR SPRING OR SEEP 3';";"; fgé'gs ;’;‘EE HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PI OF A-7-5 SUBGROUP 1S < LL - 30 ;P OF A-7-G SUBGROUP IS > LL - 30 C w MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL Lomnou (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e yene OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/9%5  pIp & DIP DIRECTION [F_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 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 i
gi'lf.ﬁfkk' LOOSE 470 10 SOIL. SYMBOL Q?;: O TEST BORING O NetaLLaTion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE lo 10 30 e ARTIFICIAL FILL (AF) OTHER @ AUGER BORING CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T-CLAY MEDIUM STIFF 4T . X =7
'542} F'I:I;Q EDIUT FE I 08 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ol ERIAL STI 8 T0 15 170 2 PIEZOME TER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGNENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) RY STIFF T TO 4 N
ESIVE VE HAFSIDI 15> 2030 2 )g wrwpet ALLUVIAL SOIL BOUNDARY A R ATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS & 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 18 40 0 200 270 @ UNDERCUT umgL?Ts‘flrlsn DxcavaTion - ] UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 0.25 0075 0.853 UNSUITABLE WASTE kil ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
HALLOW o UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED B D e e e
BOULDER COBBLE GRAVEL ConneE e SILT cLaY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. .
(BLDR.) (COB. (GR.) SAND (L. L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7)Y - 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED N FRAGMENTS STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION n:rr - DlLl:LOME;’ER rT::TT reer PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
~ SATURATED - USUALLY LIQUID: VERY WET. USUALLY SR S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
: . e - VOID RATIO . - SAND, SANDY SS - SPLIT SPOON R Al AR F 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 oL SILT.SILTY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
E . . ST - SHELBY TUBE SoFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED REA THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL — { LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL. - SLIGHTLY RS - ROCK FINGERNGI SSURE. CAN BE SCRATCHED READILY BY ra N
P'F-x;'; CVET - o0 SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL - TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
o | opTivum moisTuRe - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
EOUINES ADDITIONAL WATER T [] cMe-asc cLAY BITS automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET MILo:
. . L W VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ORY - (O ATTAIN OPTIMUM MOISTURE s [] & CONTINUOUS FLIGHT AUGER p—— THINLY LAMINATED < 0.008 FEET FIAD= FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8" HOLLOW AUGERS e [+ INDURATION BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. FROM HNTB ON 9/21/2017
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:IOGD:L";“:LL:STF;'E“ST'C 2 Ioe;xzrfoas Miféﬂ“ [[] pos HoLE oicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portesLE HoisT [] rricone * STEEL TEETH ] weno ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
- SOUNDING ROD INDURATED
O DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE 14400C_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/25/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 34232.1.FS4 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 0 on -Y13RPC- from 11+25 to 16+25, 27.5' Right GROUND WTR (ft)
BORING NO. RWO0-1 STATION 11+25 OFFSET 3ftRT ALIGNMENT -Y13RPC- 0 HR. Dry
COLLARELEV. 2,168.2 ft TOTAL DEPTH 15.0 ft NORTHING 633,180 EASTING 947,613 24 HR. 3.0

WBS 34232.1.FS4 TIP 1-4400C COUNTY HENDERSON GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 0 on -Y13RPC- from 11+25 to 16+25, 27.5' Right GROUND WTR (ft)
BORING NO. RWO0-2 STATION 12+25 OFFSET 86 ft RT ALIGNMENT -Y13RPC- 0 HR. Dry
COLLARELEV. 2,191.1ft TOTAL DEPTH 35.0 ft NORTHING 633,303 EASTING 947,646 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 12/01/18

COMP. DATE 12/01/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/02/18

COMP. DATE 12/02/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
2170 2195 |
216821 00 2,168.2 GROUND SURFACE 0.0 T B
] 8 | 5 | 6 j +1'1 M ROADWAY EMBANKMENT T i
] S 2,166.2_ Brown, Silty Fine to Coarse SAND (A-2-4) ,_ _2.0] 21909l g2 2.184.8 GROUND SURFACE 99
2165 | 5 150 2] a5 l v “with Trace Organics (Roots) and Litte Gravel 2100 [T T 57 | ps y ASPHALT 7
i 7 5 4 - &g .- M RESIDUAL +4 g ARTIFICIAL FILL
E T - Tan, Fine to Coarse Sandy Clayey SILT (A-5) 21876+ 35 /.. Brown, Fine Sandy SILT (A-4) with Trace
] e 2161.2 with Trace Mica, Manganese Deposits, and 70 + 2 1 1 '{2 - - M Gravel, Micaceous
2160 1 L B W Rock Fragments _ _ _ _ |7~ 7" | 2185 1 T
21597 85 Tan-Pink, Silty Fine to Coarse SAND (A-2-4) -+ t
] 3 4 6 . km - SS-140| 21% with Trace Mica, Manganese Deposits, and T [
7 I Rock Fragments 21826+ 85 "
J .. \\. I 1 1 2 o M
2155 1 5 154 2+ 135 . . X 2180 T X 120
] 9 5 R 2 M 2,153.2 . ' ' 15.0 21776:: 125 :\\: o T T T T T T T RESIDUAL T T T 7
Boring Terminated at Elevation 2,153.2 ft in T 3 5 3 A A Brown-Orange-Tan, Clayey Fine Sandy SILT
SAND (RESIDUAL) 1 A 5{1 ) M (A-4) with Trace Mica and Manganese
2175 1 N Deposits
+4 .\ - e e
21726+ 185 B NCEEEE
+ 3 5 27 )32- - M 19.6
T T Gray, Silty Fine SAND (A-2-4) with Trace
2170 "
T 7 Rock Fragments and Mica
21676+ 235 - -7/-
T ° 5 6 T 11 M
2165 T 1
4 I 21640  _ _ __ _ _ _ _ _ __ _ _____ __ 270
1 A - Tan, Clayey Fine Sandy SILT (A-4) with
2,162 6__ 285 ) I ) Trace Mica and Manganese Deposits
S 1 5]5% é10 w
2160 T e
1 S
21576+ 335 b
1 8 5 5 " @10 M 35.0

Boring Terminated at Elevation 2,156.1 ft in
SILT (RESIDUAL)

Note:
FIAD due to boring location in parking lot




NCDOT BORE DOUBLE 14400C_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/25/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 34232.1.FS4 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 0 on -Y13RPC- from 11+25 to 16+25, 27.5' Right GROUND WTR (ft)
BORING NO. RWO0-3 STATION 13+25 OFFSET 5ftRT ALIGNMENT -Y13RPC- 0 HR. Dry
COLLARELEV. 2,169.6 ft TOTAL DEPTH 15.0 ft NORTHING 633,363 EASTING 947,535 24 HR. 3.1

WBS 34232.1.FS4 TIP 1-4400C COUNTY HENDERSON GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 0 on -Y13RPC- from 11+25 to 16+25, 27.5' Right GROUND WTR (ft)
BORING NO. RWO0-4 STATION 14+25 OFFSET 108 ft RT ALIGNMENT -Y13RPC- 0 HR. Dry
COLLARELEV. 2,201.5ft TOTAL DEPTH 40.0 ft NORTHING 633,487 EASTING 947,603 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 11/30/18

COMP. DATE 11/30/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/02/18

COMP. DATE 12/02/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
270 et oo GROUND SURFACE 0.0 [2205 -
A T 4 6 3 *g - SS-138 ROADWAY EMBANKMENT 1.1 T
T - - r\ Brown, Silty Fine to Coarse SAND (A-2-4) T u
21664 T a5 VR \ 4 Py with Trace Gravel, Organics (Roots), and 22014 01 2,201.2 GROUND SURFACE 0.9
2165 2 1 3 o M N Clay 2200 T 7 3 3 _*6- R M \ ASPHALT Ji
T N RESIDUAL T T ARTIFICIAL FILL
1 [ ,\": Tan-Gray-Brown, Fine to Coarse Sandy 219801 35 _\ o Red-Tan, Clayey Fine to Coarse Sandy SILT
T I - il 11[/'— Clayey SILT (A-5) with Trace Manganese 1 2 2 6 -‘8 o M (A-4) with Trace Mica
216114 85 |- - N L Deposits, Micaceous 1 - - -
2160 T 1 1 2 P WA 2195 I \
I L T I L
I A\ YL 21030 85 | L L b
1 Ao e 1 . . M
215611 135 N YT 1 .*19 )
2155 SIS 7 | L—e2 M [N el-2.1546 15.0| 2190 =+ } 21805 490
Boring Terminated at Elevation 2,154.6 ft in »1880T 135 R Gray-Tan, Fine Sandy Clayey SILT (A-5) with
SILT (RESIDUAL) 1 5 7 |- M Trace Organics (Roots & Wood Fragments),
T 6 - - Mica, and Manganese Deposits
2185 1 N
+ A RESIDUAL
2183.01 185 2 % 5 - - M Tan-Orange, Fine to Coarse Sandy SILT
T - @10 (A-4) with Trace Mica, Clay, and Manganese
2180 I 1 Deposits
1 A
217801 235 I T
1 A1 8] 8] e M
2175 I o : :
217307 285 )
1 S18]8 - @16 M
2170 1 ) '\\
216807 335 A ENE
1 9 16 | 16 »- - M
2165 1 ,,'1 -
216307 385 -]
1 8 13 - @21 M 2,161.5 40.0

Boring Terminated at Elevation 2,161.5 ft in
SILT (RESIDUAL)

Note:
FIAD due to boring location in parking lot




NCDOT BORE DOUBLE 14400C_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/25/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 34232.1.FS4 | TIP 1-4400C | COUNTY HENDERSON | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 0 on -Y13RPC- from 11+25 to 16+25, 27.5' Right GROUND WTR (ft)
BORING NO. RWO0-5 STATION 15+25 OFFSET 8ftRT ALIGNMENT -Y13RPC- 0 HR. Dry
COLLARELEV. 2,173.6 ft TOTAL DEPTH 9.1 ft NORTHING 633,556 EASTING 947,483 24 HR. FIAD

WBS 34232.1.FS4 TIP 1-4400C COUNTY HENDERSON GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 0 on -Y13RPC- from 11+25 to 16+25, 27.5' Right GROUND WTR (ft)
BORING NO. RWO0-6 STATION 16+25 OFFSET 86 ft RT ALIGNMENT -Y13RPC- 0 HR. Dry
COLLARELEV. 2,202.9 ft TOTAL DEPTH 35.0 ft NORTHING 633,665 EASTING 947,542 24 HR. Dry

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 12/01/18

COMP. DATE 12/01/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/02/18

COMP. DATE 12/02/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
2175 | 2205 |
41 L 2,173.6 GROUND SURFACE 0.0 1
2172.74+ 09 N 2,172.7 ASPHALT 0.9 220291 00 GROUND SURFACE 0.0|
T 61617 Y XE M ROADWAY EMBANKMENT T 21212 *4 : §S-141| 20% ARTIFICIAL FILL
1 LAl e e N R 170.6 JADY 3.0 1 . Red-Tan, Fine Sandy SILT (A-4) with Trace
2170 | 217011 35 _— == Brown, Silty Fine to Coarse SAND (A-2-4) — —= | 2200 N \ Mica, Clay, Manganese Deposits, and
T 60/0.1 - _bg/o;r# R with Little Gravel | 210047 35 L L L A T organics (Roots)
1 L BOULDER 1 . *10 . M
T 21866 _ _ _ _ _ _ _ __ _ ____ _ __ 10 T A 70
2165216511 85 S [ o 1ea5 BOULDER 01| [2195 o a5 ] T~ Gray-Tan, Fine Sandy Clayey SILT (A-5) with |
. 100/0.6 Boring Terminated at Elevation 2,164.5 ft in R 2 | 1| 2 ”-3 . w KRNT Trace Organics (Roots) and Mica
BOULDER (ROADWAY EMBANKMENT) T | . 17._
Note: 2150 1 I - Shatoo ____ ____________ 12
. T n | Orange-Brown, Silty Fine Sandy CLAY (A-6)
FIAD due to boring location in roadway 218047 135 ) N ; f
i 1 2 2 & Ss-143| 25% \: with Trace Organics (Roots) and Gravel
4 \. N
2185 1 -\ L — v 1]
r \ RESIDUAL
2184 4___ 18.5 3 5 3 A - Tan-Orange-Red, Fine to Coarse Sandy
I . .*13. M SILT (A-4) with Trace Mica
I \\ i 21809 _ __ _ ___ _________ 29
2180 L Tan, Fine to Coarse Sandy Clayey SILT (A-5)
2179 4___ 235 I with Trace Mica and Manganese Deposits
6 7 10 ?17 M
I S Z||Z 21789 _ _ _ _ _ _ __ ___ ___ ___ 219
2175 | Tan-Orange, Clayey Silty Fine to Coarse
2AL44L 2BE 41— 1 SAND (A-2-4) with Trace Manganese
1 . @16 M Deposits
sl 1 e 29 _______ =
| Tan-Orange, Fine to Coarse Sandy Clayey
2169 4___ 335 3 % 5 I SILT (A-5) with Trace Mica and Manganese
10 M Deposits 35.0
Boring Terminated at Elevation 2,167.9 ft in
SILT (RESIDUAL)




North Carolina Department of Transportation
Division of Highways
Materials and Test Unit
Soils Laboratory

T.I.LP. ID NO.: 1-4400C
DESCRIPTION: Retaining Wall 0 on -Y13RPC- from 11+25 to 16+25, 27.5' Right

REPORT ON SAMPLES OF: SOIL FOR QUALITY

WBS No.: 34232.1.FS4 COUNTY: Henderson
DATE SAMPLED: 12/18 RECEIVED: 12/18
SAMPLED FROM: -Y13RPC- REPORTED: 12/18
SUBMITTED BY: D. Racey BY: D. Council

Cert No. 101-02-0603

TEST RESULTS

SHEET 10

PROJ. SAMPLE NO. SS-140 SS-138 SS-141 SS-143
BORING NO. RWO0-1 RWO0-3 RWO0-6 RWO0-6
Retained #4 Sieve % 2.1 0.0 0.0 3.7
Passing #10 Sieve % 85.1 100.0 98.3 96.2
Passing #40 Sieve % 62.4 97.6 87.9 92.3
Passing #200 Sieve % 34.7 51.7 46.8 62.0
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 38.9 16.0 24.1 12.9
Fine Sand Ret - #270 % 26.9 40.3 36.0 25.7
Silt 0.053 - 0.010 mm % 18.9 30.5 21.2 14.2
Clay < 0.010 mm % 15.3 13.2 18.7 47.2
L.L. 39 41 39 38
P.L. 36 40 34 24
P.l. 3 1 5 14
AASHTO Classification A-2-4 (0) A-5(0) A-4 (1) A-6 (7)
Station 11+25 13+25 16+25 16+25
Offset 3'RT 5'RT 86' RT 86' RT
Depth (ft) 8.5 1.1 0.0 13.5
to 10.0 15 15 15.0
Alignment -Y13RPC- -Y13RPC- -Y13RPC- -Y13RPC-
Moisture Content (%) 21.4 294 20.4 24.7
Organic Content (%) NT NT NT NT

NP = Not plastic

NT = Not tested
ND = Not Determined
CL = Centerline

W.P. Alton, P.E.

Soils Engineer




: 1-47004

REFERENCE
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PROJEC

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN & PROFILE
CROSS SECTION(S)
BORE LOG(S)
SOIL TEST RESULTS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BUNCOMBE

PROJECT DESCRIPTION I-26 FROM NEAR NC 280
(EXIT 40) TO NEAR NC 146 (EXIT 37)

SITE DESCRIPTION RETAINING WALL 3 ON -EBL-
FROM 886+00 TO 891+50,39.29° LEFT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET ‘TOTAL

N.C. |-4700A L1

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
C. BOYCE T. SHARPE

J. HOYLE S. DAVIS

D.AIELLO

M. RENZA

D. RACEY

N. CONSIGLI

S. WOODS

INVESTIGATED BY _FE&R, Inc.
DRaWN By _ I.T. WALKER

CHECKED By _D- RACEY

SUBMITTED By _P- ALTON, P.E.

0ATE _ NOVEMBER 2018

SINCE Prepared in the Office of:

FROEHLING & ROBERTSON, INC.
Engineering Stability Since 1881

310 Hubert Street
Raleigh, North Carolina 27603-2302 | USA
T919.828.3441|F 919.828.5751
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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.

|-4700A 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

s

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

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.

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

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_MPOSITION 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 FGANIC MATERIALS INERALOGICAL CO PE—— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *2001 (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (o WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
a3 | a2 a4 [ A5 [ a6 | o ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP - FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN T
CLASS. 24|25 | A2 7 COMPRESSIBILITY SON'C VSR LLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ?’é}ii‘; SLIGHTLY COMPRESSIBLE L <3l OCK_(NCR) ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
3 3 50 3
S T ey M MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK I : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"o PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.;4.% cRaNULAR  SILT - cLav Sven warEn ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER R
rreeeon TRACE OF ORGANIC MATTER 2 - 3, - TRACE - 102 HAMMER TP CRYSTALLINE, DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PAGSING 40 LITTLE ORGANIC MATTER 3 -5% 5 - 12z LITTLE 12 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF OPEN, HORIZONTAL-
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% . g . DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 40 ux| 41 |40 wx| 41 [ 42 Mx | a1 wn |40 x| a1 un T e A o s W SL1 CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF N O SIP VEASIRED CLOC FROM NORT
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INOEX| @ ] 0 amx | 8w 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.
5L TvPEs |STOE FrAGs. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MR | GRaveL, ao | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AvA. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sawp | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
pr— Py Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os:M;E;nspans zns DULL AND mFsco:oTREo. ssomor; iﬁvéNgn;av; SRDSM:::,ED PARENT MATERIAL.
45 SUBGRADE EXCELLENT 10 600D FAIR TO POOR POOR POOR | UNSUITABLE O~ SPRING OR SEEP 3';";',; fgé'gs ;’;‘EE HAMMER BLOWS AND SHOWS SIGNIFICANT LOS FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROWP IS < LL - 30 :PIOF A-7-5 SUBGROLP [S > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?m:”o" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND 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 STRENGTH ROADWAY EMBANKMENT (RE) 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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A B0DY OF SOIL OR ROC INS QUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 10 10 30 wa ARTIFICIAL FILL (45 OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL L LL (AF) OTHI RAINAGE.
INON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIU?F’S:TIFF 4 Tm 8 2.5 Tro 10 =77=77= INFERRED ROCK LINE 'O MONITORING WELL ~$~ WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STl 8 T0 15 1 To z‘; A PEzOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER':AFS‘;IFF 15 )Tgom 2 )g wrwpet ALLUVIAL SOIL BOUNDARY ST EAT N (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 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 [77] UNCLASSIFIED EXCAVATION - R 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 0.053 538 UNSUITABLE WASTE o) e A AL LR [ CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
= - SHALLOW UNCLASSIFIED EXCAVATION - D ANKMENT OF BACKEIL 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE INE SILT cLay UNDERCUT D\ ACCEPTABLE DEGRADABLE ROCK .
BLOR) vy oy SAND SAND oL P 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 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS 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. - MODERATEL Y 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LI0UID: VERY WET. USUALLY OPT \;O'IJ;N:‘:‘T"I:O PENETRATION TEST zgp' 'Szzzngzkgf gs- Bg";f” <PoON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- - : . e - . - X - LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SATS FROM BELOW THE GROUND WATER TABLE | F - FINE oL - elLT.SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH N I e o o e
n LI0UID LIMIT FOSS. - FOSSILIFEROUS oLl - SLicHTLY o o m SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
prastic [T - LIFEROU . S - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
L MISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE < VET -0 ArrAm oM FRACTURE SPACING BEDDING
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING BENCH MARK: N/A
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI EN WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] cMe-asc cLAY BITS automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET MILo:
} } REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ORY - (@ R e s [] & conTiNuous FLIGHT AucER prv— i eaTeD 2008 FEET @ =HAND AUGER BORING WITH SOUNDING ROD
PLASTICITY & HOLLOW AUGERS e [+ INDURATION HABT= HAND AUGER BORING TERMINATED
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. FIAD= FILLED IMMEDIATELY AFTER DRILLING
EEEEErwe— ey ov RUBBING WITH FINGER FREES NUMEROUS GRAINS:
NON PLASTIC -5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RI ATI OBTAINED FROM .TIN FILE RECEIVED
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene stear TEST % cosnc. [] wr covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE. BORING ELEVATIONS
MODERATELY PLASTIC 16-25 MEDIUM POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE: FROM HNTB ON 9/21/2017
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIST [ rricone *STEEL TEETH BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR HAND AUGER
TRICONE * TUNG.-CARB. R GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
CME-550X O — SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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REVISIONS

wro_nogTh ganoLtan, po. PROJECT REFERENCE NO. SHEET NO.
ANTB T—77002 3
RW SHEET NO.
\ ROADWAY DESIGN HYDRAULICS
@ \CX'/ ~ NAD ENGINEER ENGINEER
%
o \ 83
% N
o, N
% \\ \ INCOMPLE['E PLANS
48" WW & ISBW ~ % DO NOT USE FOR R/W AcaQuisITION
73\
N\
A
N
\
DOCUMENT NOT CONSIDERED FINAL
/ & UNLESS ALL SIGNATURES COMPLETED
& ¢
&y, fod
o~
N\ o
-_ == 5'-0
10 SOIL L F — — —d BeWanaWshs Ta oW Weg: _7
e — — — — BEGIN RETAINING WALL -RW3-
——w - \sé oM ‘ “EBL- STA. 886 +00.00, 39.29' LT.
48° B =
LA X X X X X X FNG WAL —RWE=X ’c\ W : :
- ] B — o f CONCRETE MOMENT SLAB
G B 9 ' EBL- STA 888+43 53,39.29' LT. /C“Lz - { (SEE GEOTECHNICAL STANDARD FOR
L) N Y ) MSE WALL WITH PANEL AND BARRIER)
[ .AL.I .IA..A.A . L EPL 3 A 87 110,99, 3. LR pEa
= = = e — TOP FACE -\

N YIME‘
B—I % \ La PROP. RETAINING ~RwsL OF WALL—,
— ——mr < - - r T M N T - .

WALL FRONT FACE
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CONTROL LINE—\
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OF WALL——

EX. GROUND
N —

FILL WALL DETAIL

RETAINING WALL -RW3-

0 100 200
e ——
FEET

-1-4700A Bunc$mbe Co)\1470PA_GEO_RDWY\CADD GEOTECH\S1te&Sub\147@BA_RDY_RW_0B3.dgn

3:3
Jects BBV\BEV-0046 (NCDOT
AT 110

\ PROJECTED ONTO THE PROFILE

2 '|2 : : : : : : : : L \ \ \ \ 2 ]2
2420 oo R be-ooe- i st uuE TEEELRE $o-emee- e e R LR LR St RECTEEE e ---[END GRADE -RW3- |- : 9
! ! ! ! ! ! NOTE THE ENVELOPE IS THE VIEW ! STAggI’_*WS% %1:50%%'56 1 | | Flne fo Coarse\ SAND (Aﬂ2—4 A—2—6) with Trace Organlcs (Roots),
| | | | | | P LB TEBLT 4 : | | | Gravel and | Mica \

200 | BEG;N GRADE —RW3- ‘ FROM THE BACK OF WALL FACE | Roodway Embankments Sofr fo Medlum SHIff, Molst, Dark Gray, Fine Sandy Silty ' 2,110
e ot N b . Ao P Py E T 2 I S e e [ ') A Yf?Aff)fv}ﬁﬁffrbfcéﬂfcéfdﬁdfUrféﬁfcéf(befsf)""‘ 77777777 coTTT T
‘ ‘ ‘ ‘ STA.886+0000 EL = 210304 ! ‘ eL g ! ‘
= -EBL- STA8686+0000 390 120 890466 fﬁ; + Lo; © AIIwIaI: Soft, Wer Gray. F(ne Sandy clayey S/Lr (A-5) wh‘h Trace Ml¢a
2000 1. . . I . N T 8BLT goLT SeLT TP e © ,Alluv!qlg Sgttto Medlum_ Sflff Wet, ,G,rgy:,qu«a‘qnd, Orange—rown, Fins 1o Coarse 12100
! ! ! ! ! ! ! 1 Sandy and Silty CLAY (A-6, Aw-?) with Trace 0rganlcs (Roots), Mca. and Grave/ !
| | | | i i i ® Alluvld: Medlum Dense, wer Gray and Whh‘e—quWﬂ. Fine rq Coarse SAND (A—/—w i
2090 _ i _______ . R J . L. s Y NS A _____[ GROUND LINE ____ _ T _ _  w ® o ____ ‘aﬂd _Slity_EiIne to. CQQKS,E, SAND_ KATZ t‘l),wﬂfb Trace ,Grgyti/ ,,,,, . 1_-.2,090
. @Resldwlx Stiff. Mo:sf Red~Gray. Fing'to Coarse Sandy CLAY (A=7) wn‘h
! ! ! ! ! ! ! ! Trqce Mica and Rock F ragmenfs ; ; !
2080 | S S S R A S T S S A N SO A S SO @ Restgua Sort 1o SHI1F, Wi, Yellow~Tan-Brown Fine 1o Cosfse Sancy ond Clayey' | 2,080
! ! ! ! ! ! ! ! " SILT (A-4,A-5) wh‘ly Trace Rock Fragments and Manganese Deposits, Trqce !
| | | | | | | l l | Mica to Micaceous | | | |
757N S S SN SRS N SN S S O NF bbb s
| | | | | | | ~ | | | | | | | | |
2060 ' L o b L o L NG Pl @]~ b P L o b o L b | 2,060
H \ v i l | T N o v i l " i l | T N
| | | | | | | | ‘a(:’ | | | | | | | | |
| | | | | | | | 7l | | | | | | | | |
| | | | | | | | s | | | | | | | | |
2,050 _ i _______ . Lo P . o N L o I R S H Lol P . Lo P . e P 4___2,050]
| | | | | | | | 1 | | | | | | | | |
l | | | | | | | bR | | | | | | | | |
GROUNDLINE TAKEN | FROM TIN FILE REC‘EIVED BY HNTB DATED 0921/2017.! ‘ ] l | | | | | | | |
2,000 __| INFERRED) STRATIGRAPHY IS DHAWN THROUGH THE BORINGS Wit pota| | ! NOTE: T'B‘EpYé’}LLTEF‘LEé%”EL DaCE OF WALL ~RATELY S S A I S AR SN I S S S 2,000
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NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 36030.1.FS4 |TIP [-4700A |COUNTY BUNCOMBE

| GEOLOGIST N. Consigli

SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left

BORING NO. B-8 STATION 888+96 OFFSET 85ftLT

ALIGNMENT -EBL1-

COLLARELEV. 2,076.2 ft TOTAL DEPTH 15.0 ft NORTHING 637,625

EASTING 945,362

GROUND WTR (ft)
0 HR. Dry
24 HR. 10.2

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft)
BORING NO. B-9 STATION 887+18 OFFSET 44 ftLT ALIGNMENT -EBL- 0 HR. N/A
COLLARELEV. 2,088.2 ft TOTAL DEPTH 2.4 ft NORTHING 637,474 EASTING 945,465 24 HR. N/A

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE NA DRILL METHOD  Hand Auger

HAMMER TYPE NA

DRILLER C. Boyce START DATE 07/27/17 COMP. DATE 07/27/17

| SURFACE WATER DEPTH N/A

DRILLER D.Aiello START DATE 08/14/17 COMP. DATE 08/14/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
2080 | 2090 |
1 o [ 2,088.2 GROUND SURFACE 0.0)
] B RESIDUAL
207627 00 [ 20762 GROUND SURFACE 0.0 M 20858  Soft, Brown, Fine to Coarse Sandy SILT 24
2075 ] 4 3 2 _+;' - M LR ROADWAY EMBANKMENT (A-4) with Trace Rock Fragments and
7] [ L 2,074.2_ Brown, Fine to Coarse Sandy SILT (A-4) with __ _2.0] Organics (Roots)
207274+ 35 ... t . _Trace Organics (Roots) and Gravel _ Boring Terminated at Elevation 2,085.8 ft in
i 1 1 2 ‘3 .. M| Red-Brown, Fine Sandy CLAY (A-7-6) with SILT (RESIDUAL)
070 ] TR | Trace Gravel, Highly Plastic
2 . T LAY 2.069.2 I 2| Note: )
) osr 7- ac I n ————————— ALLOVIAL Harr:ddAtug1er2 B?rf]usaéat 24 Sdo;mdl?g rc?dt
i 2 1 2 * . v o) Gray, Fine to Coarse Sandy Clayey SILT pushed to 1.2', en7:%1r"nmere o refusal a
1 3 e (A5) :
2065 ] - -
N \ o 20042 120
] - . RESIDUAL
T e e : ¥ : " D Brown-Gray, Fine Sandy Clayey SILT (A-5)
8 2,061.2  with Trace Mica and Manganese Deposits 15.0

Boring Terminated at Elevation 2,061.2 ft in
SILT (RESIDUAL)




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft)
BORING NO. B-10 STATION 887+72 OFFSET 85ftLT ALIGNMENT -EBL- 0 HR. 16.0
COLLARELEV. 2,078.9ft TOTAL DEPTH 20.0 ft NORTHING 637,509 EASTING 945,407 24 HR. 6.1

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft)
BORING NO. B-11 STATION 888+25 OFFSET 24 ftLT ALIGNMENT -EBL- 0 HR. N/A
COLLARELEV. 2,096.6 ft TOTAL DEPTH 1.7 ft NORTHING 637,581 EASTING 945,445 24 HR. N/A

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

|DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE NA

DRILL METHOD  Hand Auger HAMMER TYPE NA

DRILLER S. Davis

START DATE 09/06/17

COMP. DATE 09/06/17 | SURFACE WATER DEPTH N/A

DRILLER D. Aiello

START DATE 08/14/17

COMP. DATE 08/14/17 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev PEETH v ) SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
| "5 (f) | osft | 05ft | 0.5t | [0 25 50 75 100/ | No. |/moll & | eev.y oeetna | | @) () | osft | o5ft | 0.5t | [0 25 50 75 100( | NO. [ ol o
2080 | 2100 |
>ozaal 0a [[20789 GROUND SURFACE 0.0 C
1 1 3 3 *6‘ .. - 2,077.7 ROADWAY EMBANKMENT 1.2 L
4 ) AP, L \Brown, Clayey Fine SAND (A-2-6) with Trace I 2,096.6 GROUND SURFACE 0.0)
1 A- - L Gravel, Organics (Roots), and Mica LESE 2.095.6 ROADWAY EMBANKMENT 1.0
2,0754T 35 \ 1]
2075 == T4 15 & — RESIDUAL 2095 W _{=58F2097a]  Soft, Dark Brown, Fine to Coarse Sandy 17
+ i - Red-Gray, Fine to Coarse Sandy CLAY (A-7) SILT (A-4) with Trace Organics (Roots) and
T - I- - 20710 with Trace Mica and Rock Fragments 70 Gravel
T L T =~ Tan-Brown, Clayey SILT (A-5) with Trace | Loose, Brown, Fine to Coarse SAND (A-1-b)
2070 | 20704T 8.5 5 yi 5 ! L Rock Fragments and Manganese Deposits, with Trace Gravel
1 ] ?9 ] L Micaceous Boring Terminated at Elevation 2,094.9 ft in
4 . [ - » SAND (ROADWAY EMBANKMENT)
1 R L Note:
2065 | 2.0654F 135 3 5 5 \ — Hand Auger Refusal at 1.7'. Sounding rod
1 . *11 . L pushed to 0.8', then hammered to
1 - + termination at 10.0'
2060 |-2,0604T 185 ) ," T Al
1 3 5 3 (Y 2,058.9 20.0

Boring Terminated at Elevation 2,058.9 ft in
SILT (RESIDUAL)

Note:
0.0-0.2' = SURFICIAL ORGANIC SOILS




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft)
BORING NO. B-12 STATION 889+05 OFFSET 87 ftLT ALIGNMENT -EBL- 0 HR. Dry
COLLARELEV. 2,075.8 ft TOTAL DEPTH 20.0 ft NORTHING 637,633 EASTING 945,357 24 HR. 7.0

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft)
BORING NO. B-13 STATION 889+27 OFFSET 23 ftLT ALIGNMENT -EBL- 0 HR. N/A
COLLARELEV. 2,095.5 ft TOTAL DEPTH 2.8 ft NORTHING 637,676 EASTING 945,409 24 HR. N/A

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE NA

DRILL METHOD  Hand Auger HAMMER TYPE NA

DRILLER S. Davis

START DATE 09/06/17

COMP. DATE 09/06/17

| SURFACE WATER DEPTH N/A

DRILLER D. Aiello

START DATE 08/14/17

COMP. DATE 08/14/17 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
2080 | 2100 |
207581 00 L 20758 GROUND SURFACE 00 20955 GROUND SURFACE 00
2075 i 7 7 8 }13 M LR ROADWAY EMBANKMENT 2095 ROADWAY EMBANKMENT
i . / o [ 2,073.8 RidzBrown Clayey Fine to Cosrse SAND ’_ 2.0] M 90927 Soft, Orange-Brown, Clayey Fine to Coarse 28
20723t a5 / L. . - (A-2-6) with Trace Organics (Roots) and oL Sandy SILT (A-4) with Trace Organics -
7 3 2 2 o - L Mica, Some Gravel _ (Roots) and Mica, Trace to Little Gravel |
2070 N 1 B Dark Gray, Fine Sandy Silty CLAY (A-7) W'th Boring Terminated at Elevation 2,092.7 ft in
i I - 20688 _11ace Micaand Organics (Roots) 7| SILT (ROADWAY EMBANKMENT)
] .. ALLUVIAL
206731 85 1 —t— | - Gray, Fine Sandy Clayey SILT (A-5) with Note: ,
i & . Trace Mica Hand Auger Refusal at 2.8'. Sounding rod
2065 _ \ pushed to 1.0', then hammered to refusal at
] b - 20638 o 129 6.9
] . RESIDUAL
206231 438 4 \‘ . Yellow-Tan-Brown, Clayey SILT (A-5) with
2060 E IG- Trace Manganese Deposits, Trace Mica to
— | Micaceous
20573 185 :': :
1 4 3 ,i7 . 2,055.8 20.0

Boring Terminated at Elevation 2,055.8 ft in
SILT (RESIDUAL)




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft)
BORING NO. B-14 STATION 889+70 OFFSET 85ftLT ALIGNMENT -EBL- 0 HR. 12.2
COLLARELEV. 2,074.6 ft TOTAL DEPTH 20.0 ft NORTHING 637,695 EASTING 945,335 24 HR. 8.4

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft)
BORING NO. B-15 STATION 890+20 OFFSET 90 ftLT ALIGNMENT -EBL- 0 HR. Dry
COLLARELEV. 2,074.7 ft TOTAL DEPTH 20.0 ft NORTHING 637,741 EASTING 945,313 24 HR. 3.8

DRILL RIGHAMMER EFF/DATE  F&R5785 CME-55 80% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER D. Aiello START DATE 08/27/17 COMP. DATE 08/27/17 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 09/06/17

COMP. DATE 09/06/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| gy |PEPTH \ 0 SOIL AND ROCK DESCRIPTION ELEV| ELEV DEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100/ | No. |/moll & | eev.y oeetray | @ | @ | @ |osit|ost | osf| [0 25 50 75 100/ [ NO. | /Mol
275 1 . 20746 GROUND SURFACE 00| | 2075 _ |_20747 GROUND SURFACE 0.0
ZO61—6-6 7 7 7 —— Es101d 5% ROADWAY EMBANKMENT Zora T 00 1 5 7 *6 w b ROADWAY EMBANKMENT
T EEREE L 2,072.6 Dark Brown, Silty Fine to Coarse SAND _2.0] 1 LR+ 20727 Brown, Silty Clayey Fine to Coarse SAND _20]
207111 35 | W _\\ (A-2-4) with Trace Organics (Roots), Mica, I’_ 207121 35 / v \— _\\ (A-2-6) with Trace Odrg'\e;l.mcs (Roots), Gravel, I,_
2070 2 3 [ 3 | b W \ _____adGCravel 2070 1 T T 7] ids W RN L ____.gneMea_
. 6. i -
ALLUVIAL \ ALLUVIAL
T A Orange-Brown, Fine to Coarse Sandy Silty ] \ N Gray, Fine to Coarse Sandy Silty CLAY (A-6)
1 -\ - 2.067.6 7.0 4 | L 2,067.7 ! A " 7.0
1 S\ - <=2 CLAY (A-7) with Trace Mica, Gravel, and ——" | T~ \_ Wwith Trace Organics (Roots) and Mica _|— ==
206611 85 N . v v Organics (Roots) 206621 85 \ 1 RESIDUAL
2065 1 6 | 11 ] 5 Sat. Gray, Silty Fine to Coarse SAND (A-2-4) with 2065 ] 2 3 2 5 w Yellow-Brown to Tan-Brown, Fine to Coarse
16 y, Silty ( )
1 S Trace Gravel i \ . Sandy Clayey SILT (A-5) with Trace
41 R 2.062.6 12.0 4 A NP Manganese Deposits, Trace Mica to
4 - -/ - _________RE_SEU_AL_________ - \ - - Micaceous
o060 [P 30— b Tan-Brown, Clayey SILT (A-5) with Trace 2060 20612 438 4 1+ Sy -
-+ —?8 w Mica and Manganese Deposits . 10 w
I e ] /
2056171 185 0 205627 185 s | C
2055 2 3 5 & w 2.054.6 200| [2055 2 @6 W 320547 20.0

Boring Terminated at Elevation 2,054.6 ft in
SILT (RESIDUAL)

Note:
SURFICIAL ORGANIC SOILS

0.0-0.1'

Boring Terminated at Elevation 2,054.7 ft in
SILT (RESIDUAL)

Note:
SURFICIAL ORGANIC SOILS

0.0-0.2'




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT SHEET 10
WBS 36030.1.FS4 | TIP [-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods WBS 36030.1.FS4 TIP [-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods
SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft) SITE DESCRIPTION Retaining Wall 3 on EBL from 886+00 to 891+50, 39.29' Left GROUND WTR (ft)
BORING NO. B-16 STATION 890+66 OFFSET 94 ftLT ALIGNMENT -EBL- 0 HR. 12.9 BORING NO. B-17 STATION 891+07 OFFSET 105ftLT ALIGNMENT -EBL- 0 HR. 14.7
COLLARELEV. 2,074.5ft TOTAL DEPTH 35.0ft NORTHING 637,784 EASTING 945,293 24 HR. 6.0 COLLAR ELEV. 2,075.7 ft TOTAL DEPTH 20.0 ft NORTHING 637,821 EASTING 945,269 24 HR. 49

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 09/06/17

COMP. DATE 09/06/17

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 09/06/17

COMP. DATE 09/06/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
ELEV| g gy |PEPTH v ) SOIL AND ROCK DESCRIPTION ELEV| g gy |PEPTH 0 SOIL AND ROCK DESCRIPTION
(ft) (ft) 0 25 50 75 100 (ft) (ft) 0 25 50 75 100
) 0.5ft | 0.5ft | 0.5t : ! f NO. |/moll 6 | ELev. DEPTH (f) ) 0.5ft | 0.5ft | 0.5t : ! f NO. | voil o
20051 1 ., L 2,074.5 GROUND SURFACE 0o |2080 -
DAE 4 5 7 - }‘52 - M =R - ROADWAY EMBANKMENT 1 B
T a2t L X4 20725  Red-Brown, Clayey Fine to Coarse SAND — _20] h r
2071.0] 35 / : N (A-2-6) with Tracggti‘)’e' and Organics 507571 04 [ 20757 GROUND SURFACE 0.0
2070 T 1 1 2 ¥ W | = AOVAL T 2075 ] 3| 5 | 4 _*9 M Vi ROADWAY EMBANKMENT
+ - v \— Grav-B Fine 1o C Sandy Silt 8 - - 2,073.7_ Red-Brown, Clayey Fine to Coarse SAND 29
1 l. . N\ ray-srown, Fine to Loarse sandy Silty 4 /- - - - "1 (A-2-6) with Trace Gravel and Organics |
1 |- - \_ CLAY (A-6) with Trace Organics (Roots), 207221 35 A — L \ Roots) |
20660 85 . L Mica, and Gravel J 2 1 1 ‘2 L. 5S-1104 27% L g e ——————
2065 1712 | W N 2070 ALLUVIAL
T ',v \— T \ B Gray-Brown, Fine to Coarse Sandy Silty
T (. i 20625 120 1 N I CLAY (A-6) with Trace Gravel and Organics
ook e I N T TRESDOAL T PO B 5 | - Nt w NF (Root9) y
2060 1 1 2 |'ﬁ ) w bdT Tan-Brown, Fine to Coarse Sandy Clayey 2065 ] R “* i White-Brown, Fine to Coarse SAND (A-1-b)
1 QIQ :'\.Nv'._ SILT (A-5) with Trgce Mica and Manganese ] | B with Trace Gravel 12.0
T - 2V eposits 7 o e ————— e e — — — — — — — =]
I .. A3t 1 Ce RESIDUAL
1 l. . Zv L 2,06221 135 3 7 10 - - W Yellow-Brown, Fine to Coarse Sandy SILT
2055 205601 185 5 7 3 _L - w ke NS 2060 4 - f14\ (A-4) with Trace Mica and Rock Fragments
T b AT ] .//. 2087  _ _ _ _ _ ___ ________ 119
1S . N oL . Ny A Yellow-Brown, Clayey SILT (A-5) with Trace
o'V ’
4 l' . .4._{1'- 205721 185 1 5 3 - - Mica and Rock Fragments
2051.0] 235 |l . e ®5. W 24l 20857 20.0
2050 =€ 2 2 3 &5 w A Boring Terminated at Elevation 2,055.7 ft in
4 | - T/\]l; = SILT (RESIDUAL)
4 l . :r\.'{]' -
+ - PR o Note:
20460 285 1 YN -
2045 T 5 5 v _‘U w ks :\:;.— 0.0-0.1" = SURFICIAL ORGANIC SOILS
1 A ,4.'11'._
4 .| P '[/\]..l;‘_
204107 335 AT NS
2040 2 3 5 |14 W [Aat-20305 35.0

Boring Terminated at Elevation 2,039.5 ft in
SILT (RESIDUAL)

Note:
0.0-0.3' = SURFICIAL ORGANIC SOILS




T.I.P. ID NO.: [-4700A

DESCRIPTION: Retaining Wall 3 on -EBL- from 886+00 to 891+50, 39.29' Left

REPORT ON SAMPLES OF:

WBS No.: 36030.1.FS4

SOIL FOR QUALITY

DATE SAMPLED: 8/17 & 9/17

SAMPLED FROM: -EBL-

SUBMITTED BY: D. Racey

COUNTY:
RECEIVED:

REPORTED:

BY:

North Carolina Department of Transportation
Division of Highways
Materials and Test Unit
Soils Laboratory

Buncombe
8/17
9/17

D. Jenks
Cert No. 101-02-0603

TEST RESULTS

SHEET 11

PROJ. SAMPLE NO. SS-1019 SS-1105
BORING NO. B-14 B-17
Retained #4 Sieve % 8.9 1.4
Passing #10 Sieve % 87.6 98.1
Passing #40 Sieve % 72.6 91.9
Passing #200 Sieve % 34.6 66.5
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 30.5 12.9
Fine Sand Ret - #270 % 36.4 24.1
Silt 0.053 - 0.010 mm % 17.0 20.8
Clay < 0.010 mm % 16.1 42.2
L.L. 34 36
P.L. NP 22
P.l1. NP 14
AASHTO Classification A-2-4(0) A-6(8)
Station 889+70 891+07
Offset 85'LT. 105'LT.
Depth (ft) 0.1 3.5
to 1.5 5.0
Alignment -EBL- -EBL-
Moisture Content (%) 24.9 27.0
Organic Content (%) NT NT

NP = Not plastic

NT = Not tested
ND = Not Determined
CL = Centerline

W.P. Alton, P.E.

Soils Engineer




: 1-47004

REFERENCE

36030

T

PROJEC

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN & PROFILE
BORE LOG(S)
SOIL TEST RESULTS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BUNCOMBE

PROJECT DESCRIPTION I-26 FROM NEAR NC 280
(EXIT 40) TO NEAR NC 146 (EXIT 37)

SITE DESCRIPTION RETAINING WALL 4 ON -YI4-
FROM 12+50 TO 15+80,21.5’ RIGHT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET ‘TOTAL

N.C. |-4700A 1|8

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
J. HOYLE S. WOODS

T.LUCAS M. ARNOLD

W. HAMRICK

S. DAVIS

T. SHARPE

T. BEARD

INVESTIGATED BY _FE&R, Inc.
DRAWN By _ I.T. WALKER

CHECKED By _D- RACEY

SUBMITTED By _P- ALTON, P.E.

0ATE _JANUARY 2019

SINCE Prepared in the Office of:

FROEHLING & ROBERTSON, INC.
Engineering Stability Since 1881

310 Hubert Street
Raleigh, North Carolina 27603-2302 | USA
T919.828.3441|F 919.828.5751
www.fandr.com
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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.

|-4700A 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

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 MINERALOGICAL COMPOSITION 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 FGANIC MATERIALS PE—— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC 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, SURF ACE.
P =2 ) ma [as [ a6 [~ ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- MPRESSIBILTTY NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. -2-4 | A-2-5 | A-2-4 CO L ROCK (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL Q:M SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
S Ry e MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SRR e . CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ?CE;J)IMENTARY ROCK [ : I g:;LsE;gggL.E TF::OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— LETC.
:g PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 ORGANIC MATERIAL B - T OTHER MATERIAL ROCKS O CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 57 TRACE 1 - 107 HAMMER IF CRYSTALLINE. O o CNCLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5% 5 - 12z LITTLE 12 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF O ’
w _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOIIILISEWIJ: MODERATELY ORGANIC 5 - 1o 12 - 207 SOME 20 - 35% W Sy CRYSTALS ON @ BROKEN SPECIMEN FACE ‘SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER wag f;‘ DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN ;wémz HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC .
GROUP INDEX [] [} [] A M |8 e |12 mx]16 Mx|No Mx AMOUNTS OF So1LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJGR | GRAVEL, D g’:; 2:;1: 0': Mtjtgm SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. VEL
MATERIALS | SAND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CEN AT Lo To o — P U I Zpu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os:M;E;ospans znr. DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE POOR SPRING OR SEEP 3';";"; fgé'gs ;’;‘EE HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PI OF A-7-5 SUBGROUP 1S < LL - 30 ;P OF A-7-G SUBGROUP IS > LL - 30 C w MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL Lomnou (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e yene OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/9%5  pIp & DIP DIRECTION [F_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 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 i
gi'lf.ﬁfkk' LOOSE 470 10 SOIL. SYMBOL Q?;: O TEST BORING O NetaLLaTion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE lo 10 30 e ARTIFICIAL FILL (AF) OTHER @ AUGER BORING CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T-CLAY MEDIUM STIFF 4T . X =7
'542} F'I:I;Q EDIUT FE I 08 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ol ERIAL STI 8 T0 15 170 2 PIEZOME TER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGNENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) RY STIFF T TO 4 N
ESIVE VE HAFSIDI 15> 2030 2 )g wrwpet ALLUVIAL SOIL BOUNDARY A R ATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS & 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 18 40 0 200 270 @ UNDERCUT umgL?Ts‘flrlsn DxcavaTion - ] UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 0.25 0075 0.853 UNSUITABLE WASTE kil ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
HALLOW o UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED B D e e e
BOULDER COBBLE GRAVEL ConneE e SILT cLaY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. .
(BLDR.) (COB. (GR.) SAND (L. L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7)Y - 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED N FRAGMENTS STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION n:rr - DlLl:LOME;’ER rT::TT reer PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
~ SATURATED - USUALLY LIQUID: VERY WET. USUALLY SR S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
: . e - VOID RATIO . - SAND, SANDY SS - SPLIT SPOON R Al AR F 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 oL SILT.SILTY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
E . . ST - SHELBY TUBE SoFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED REA THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL — { LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL. - SLIGHTLY RS - ROCK FINGERNGI SSURE. CAN BE SCRATCHED READILY BY ra N
P'F-x;'; CVET - o0 SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL - TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
o | opTivum moisTuRe - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
EOUINES ADDITIONAL WATER T [] cMe-asc cLAY BITS automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET MILo:
. . L W VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ORY - (O ATTAIN OPTIMUM MOISTURE s [] & CONTINUOUS FLIGHT AUGER p—— THINLY LAMINATED < 0.008 FEET FIAD= FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8" HOLLOW AUGERS e [+ INDURATION BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. FROM HNTB ON 9/21/2017
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:IOGD:L";“:LL:STF;'E“ST'C 2 Ioe;xzrfoas Miféﬂ“ [[] pos HoLE oicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portesLE HoisT [] rricone * STEEL TEETH ] weno ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
- SOUNDING ROD INDURATED
O DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NCDOT BORE DOUBLE 14700A_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 4 on -Y14- from 12+50 to 15+80, 21.5' Right GROUND WTR (ft)
BORING NO. RW4-1 STATION 13+50 OFFSET 22 ft RT ALIGNMENT -Y14- 0 HR. Dry
COLLARELEV. 2,055.3 ft TOTAL DEPTH 35.0 ft NORTHING 639,993 EASTING 945,247 24 HR. 10.1

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 4 on -Y14- from 12+50 to 15+80, 21.5' Right GROUND WTR (ft)
BORING NO. RW4-2 STATION 14+00 OFFSET 22 ft RT ALIGNMENT -Y14- 0 HR. 0.0
COLLARELEV. 2,054.5ft TOTAL DEPTH 40.0 ft NORTHING 640,024 EASTING 945,286 24 HR. 6.7

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 12/04/18

COMP. DATE 12/04/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/04/18

COMP. DATE 12/04/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
2060 2055 1 ., | 2,0545 GROUND SURFACE 0.0
] RAGE 1 4 7 - +1-1 . Wi ROADWAY EMBANKMENT
] 4 B L 2,052.5  Orange-Brown, Silty Clayey Fine to Coarse 20|
- T+ I “1 SAND (A-2-6) with Trace Gravel, Organics
2,0510] 35 9
2055 | 2.055.3T 0.0 2,0853 GROUND SURFACE 00| | 2050 T 75 | Lo \ (Roots), and Mica !
= 1 5 | 4 +g ROADWAY EMBANKMENT T | T T T T U REsbUAL T T T T T
i T 20533  Brown, Fine Sandy SILT (A-4) with Little 20| T Tan-Brown, Fine to Coarse Sandy SILT (A-4)
20518+ 35 oL 1 Gravel and Trace Organics (Roots), . 1 _’ o with Trace Manganese Deposits and Clay,
7 3 3 5 ‘ o 55163 \_ _ _ _____ Micaceous | 20460] 85 /- Micaceous
2050 N ¥ RESIDUAL 2045 I 2273 _+5
i . " .. Tan-Brown, Fine to Coarse Sandy SILT (A-4) 4 P
i L with Trace Manganese Deposits and Clay, 4 |- -
1 9
2,046 8= 85 5 5 5 B Micaceous soaiol 135 1- - -
2045 ] ) '*13' 2040 T 1 3 7 _*, o
- - - I. - + - \. - -
20418l 135 S 1 R
2040 1 759 . .+14‘ sous (20001185 L L | Sy
i T -
j 1. 1 ] .'\. ]
] - 1 Sy 2025 _ _ _ _ _____ _______ 2
20368+ 185 - T R Tan-Orange-Brown, Fine Sandy Clayey SILT
2035 1 2 6 10 - @16 2030 2,031.01 235 5 5 £ -\ (A-5) with Trace Manganese Deposits,
| ; -+ 'Mu Micaceous
1 b T St 20275  _ _ __ 210
2,031.8+ 235 - b - T s Tan-Brown-Gray, Fine to Coarse Sandy SILT
2030 1 4 6 8 I 2025 2,026.01 285 3 5 8 L (A-4) with Trace Manganese Deposits and
N | 1 —*10 Clay, Micaceous
i L. 1 Sy
2ooegroas L | L b 20010] 335 o\
2025 ] - @15 2020 T 7 9 | 11 ) ¥ZC
1
] I I .
2028l aas | 1 L l . 201607 385 S
S @14 2,020.3 35.0[ | 2015 5 7 3 b
Boring Terminated at Elevation 2,020.3 ft in 920 2014.5 400

SILT (RESIDUAL)

Note:
Surficial Organic Soils = 0.0'-0.2'

Boring Terminated at Elevation 2,014.5 ft in
SILT (RESIDUAL)

Note:
1) 0 hr groundwater elevation likely
inaccurate due to boring location in ditch




NCDOT BORE DOUBLE 14700A_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST M. Arnold

SITE DESCRIPTION Retaining Wall 4 on -Y14- from 12+50 to 15+80, 21.5' Right GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 4 on -Y14- from 12+50 to 15+80, 21.5' Right GROUND WTR (ft)
BORING NO. RW4-3 STATION 15+80 OFFSET 32 ftRT ALIGNMENT -Y14- 0 HR. 4.2 | | BORING NO. RW4-4 (B-25) STATION 12+30 OFFSET 6ftLT ALIGNMENT -Y14- 0 HR. 18.9
COLLARELEV. 2,056.6 ft TOTAL DEPTH 20.0 ft NORTHING 640,124 EASTING 945,434 24 HR. 4.2 | | COLLARELEV. 2,054.3 ft TOTAL DEPTH 53.5 ft NORTHING 639,940 EASTING 945,136 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 12/03/18 COMP. DATE 12/03/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 08/15/17

COMP. DATE 08/15/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| Egy |DEPTH v ) SOIL AND ROCK DESCRIPTION BLEV| Elpy |DEPTH 0 SOIL AND ROCK DESCRIPTION
(ft) (ft) 0 25 50 75 100 (ft) (ft) 0 25 50 75 100
(ft) 0.5ft | 0.5ft | 0.5t : ! . NO. [/moll 6| Eev. @ DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t : ! . NO. |/woll o
2060 — 2055 [—2,054.3 GROUND SURFACE 0.0
1 i 205367 0T 1t ot oot M E ASPHALT —
205664 00 L 20566 GROUND SURFACE 00 I <. - 20923 ROADWAY EMBANKMENT — 24
+ 1 2 2 L - M [ ROADWAY EMBANKMENT 205084+ 35 | Red-Brown, Fine to Coarse Sandy CLAY |
2055 4 +4 20546 Brown, Clayey Fine Sandy SILT (A-4) with __ 20| [20%0 £ 5| 11] s 6 M — L RS iAi;.lV't%T—éac—e Erg—ve'—d AT
r - B Trace Organics (Roots) and Mica T 4 - ed-Brown, Fine to Coarse Sandy
2oy WOH| 1 1 I" : S8-155 -M— i T ViR = ! T f I 2,047.3 (A-6) with Trace Mica and Quartz Fragments 7.0
1 \2_ ° i Gray-Brown, Clayey Fine to Coarse Sandy 20458l 85 /{ RESIDUAL ]
2050 1 \ 20496 SILT (A-4) with Trace Organics (Roots) and 70| 12045 1 5 7 7 Orange-Brown, Silty CLAY (A-7) with Trace
sosnit ae \ — F====__  Mca == T _‘_ ! _8 - Mica and Manganese Deposits
5 4 4 * o SS-156| 26% B i i T o 20428  __ _ _ _ __ _ _ _________ 120
+ -@8 - - (] - Tan-Brown, Silty Fine to Coarse SAND 1 e = - .
By . ) | AR Tan-White-Brown, Clayey SILT (A-5) with
2045 T o i (A-2-4) with Trace Manganese Deposits and 2040 2,040 8¢ 135 5 3 7 e Py Trace Manganese Deposits and Quartz
T 1 - Clay, Micaceous T —_+{ - o Fragments, Little Mica
204311 135 .. | 1 1 -
T 3 [ 3 | 4 +7 : M C I 1
2040 I 1 C 2006 [FABET AR | ) He
1S d. L 4 I A g
2,0381] 185 1. i I N
+ ! s s [ M L 20366 20.0 1 - - A4
T - Boring Terminated at Elevation 2,036.6 ft in 20308 235 R IR Nl
- - SAND (RESIDUAL) 2030 -+ A48 .2 2]
T i I . P
iR | 1 ) -I o _. DY
=+ - 20258+ 285 R .
1 | 2025 T 4 6 6 _l‘lé S
T C T I b
4 L s A A
+ - 2020841 335 N . N
4 L 2020 I 315 [ 7 | e A
T B T L N
4 L s N A
4 L s ____\\____
+ - 20158+ 385 A
£ L 2015 1 ™ [ 19 | 17 N
N ALY
4 - 4 B N - '. o
4 L s \\
=+ - 201084 435 e e e e AN - Nl
I . 2010 T 2 23| 48 N v 7Y
4 L 1 R ,l R . ;
+ L 20058+ 485 B T I
I L 2005 T 25 | 32 | 37 Iy s
4 L 1 N e
T B T TN > 20023 520
1 [ 1 .o < CRYSTALLINE ROCK
1 - 2,000 q__ s34 1 01 i 7 - 2,000.8 Gray (BIOTITE GNEISS) 53.5
1 L 1 | Boring Terminated with Standard
4 L 1 L Penetration Test Refusal at Elevation
4 L 41 L 2,000.8 ft in CRYSTALLINE ROCK (BIOTITE
4 o 4 L GNEISS)
T C T L Notes:
1 L 1S o 1. Auger refusal at 53.4'
T o T o 2. Boring FIAD due to location in roadway




NCDOT BORE DOUBLE 14700A_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST M. Arnold WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST M. Arnold

SITE DESCRIPTION Retaining Wall 4 on -Y14- from 12+50 to 15+80, 21.5' Right GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 4 on -Y14- from 12+50 to 15+80, 21.5' Right GROUND WTR (ft)
BORING NO. RW4-5 (B-24) STATION 13+17 OFFSET 9ftRT ALIGNMENT -Y14- 0 HR. 18.7 | | BORING NO. RW4-6 (B-30) STATION 14+34 OFFSET 8ftRT ALIGNMENT -Y14- 0 HR. 17.3
COLLARELEV. 2,056.2 ft TOTAL DEPTH 54.6 ft NORTHING 639,983 EASTING 945,213 24 HR. FIAD | | COLLAR ELEV. 2,055.1 ft TOTAL DEPTH 69.9 ft NORTHING 640,056 EASTING 945,304 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

|DmuMHWD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/14/17

COMP. DATE 08/14/17

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 08/14/17

COMP. DATE 08/14/17

SURFACE WATER DEPTH N/A

DRIVE

BLOW COUNT

BLOWS PER FOOT

ELEV
(ft)

ELEV
(ft)

DEPTH
(ft)

0.5ft

0.5ft

25 50

0.5ft | |0 : !

75

SAMP.

v
100 NO

1 : MOI

L
o
G

SOIL AND ROCK DESCRIPTION
ELEV. (ft)

DEPTH (ft)

DRIVE

ELEV
(ft)

ELEV
(ft)

DEPTH
(ft)

BLOW COUNT

BLOWS PER FOOT

0.5ft | 0.5ft

0.5ft

0 2|5 5|O

SAMP.

7|5 100 NO. MOl

O r

SOIL AND ROCK DESCRIPTION

2060

2055

2,056.2 GROUND SURFACE

0.0

2060

2,0554

0.8

2050

2,052.7

3.5

2045

2,047.7

85

11

10

2040

20427

135

2035

2,037.7

185

2030

20327

235

=t e

2025

2,027.7

285

12

2020

20227

335

11

2015

2,017.7

385

2010

20127

435

2005

2,007.7

485

21

46

20027+ 535

2.001.7

60/0.1

T~
S| e
[l
T

=

O R O R O R O R L O R L R L R L R L P TR LR TRk
e s e e e e e e e e e e e o e e e e

20552 ASPHALT

2055

RESIDUAL
Orange-Brown, Fine Sandy SILT (A-4) with
Trace Manganese Deposits and Mica

Brown, Clayey SILT (A-5) with Trace
Manganese Deposits, Trace Quartz
Fragments, and Little Mica

2,003.7

52.5

2050

2,055.1 GROUND SURFACE

2,054

0.8

2,051.6

35

2045

2,046 6

85

14

'..¥23ZZZZ
7

2040

2,041.6

135

[N

20523 ASPHALT

2,053.1 ROADWAY EMBANKMENT

Brown, Silty Fine to Coarse SAND (A-2-4)

\ 2rown, Siity Fine 1o Loarse SAND (A-2-2) |

Red-Brown, Silty CLAY (A-7) with Little
Quartz Fragments

2,046.0

9.1

A ]

2035

2,036.6

185

'.I.c. 711 IITE

2030

2,031.6

235

e ———o-——18
w

- T

2025

2,026 6

285

2020

2,021.6

335

2015

2,016.6

385

2010

2,011.6

435

13

2005

2,006.6

485

19

A

CRYSTALLINE ROCK

2,001.6 Dark Gray (BIOTITE GNEISS)

60/0.1

i :ea/of{
60/0.1

54.6

2,001.6F 535

21

35 °

o« .

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,001.6 ft in CRYSTALLINE ROCK (BIOTITE
GNEISS)

Notes:
1. Auger refusal at 54.5'
2. Boring FIAD due to location in roadway

22

2000

1,996.6T 585

RESIDUAL
Gray-White-Brown, Clayey SILT (A-5) with
Some Mica and Trace Rock Fragments

1,997.4

57.7

55

45/0.1

L= — —
w
L

1995

1990

1,991.6

63.5

1,986.6

68.5

1100/0.4

'10W06+

- 100/0.4

14 25 |75/0

4

WEATHERED ROCK
Gray (BIOTITE GNEISS)

1,985.2

69.9

100/0.9

Boring Terminated at Elevation 1,985.2 ft in
WEATHERED ROCK (BIOTITE GNEISS)

Note:

1. Boring FIAD due to location in roadway




NCDOT BORE DOUBLE 14700A_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST W. Hamrick

SITE DESCRIPTION Retaining Wall 4 on -Y14- from 12+50 to 15+80, 21.5' Right GROUND WTR (ft)
BORING NO. RW4-7 (B-31) STATION 15+23 OFFSET 24 ft RT ALIGNMENT -Y14- 0 HR. Dry
COLLARELEV. 2,055.5ft TOTAL DEPTH 57.1 ft NORTHING 640,098 EASTING 945,384 24 HR. Dry

DRILL RIGHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER J. Hoyle

START DATE 08/14/17

COMP. DATE 08/14/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(fPt)TH o » 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft . . . NO. | /moll G | ELEV. () DEPTH (ft)
2060 I
2055 |-2.0555T 0.0 |- 2,055.5 GROUND SURFACE 0.0
-+ 2 2 2 b M N ROADWAY EMBANKMENT
T * T LN Red-Brown, Silty CLAY (A-7) with Trace Mica
20520 35 51 ‘oo t i
2050 I "3 " M N
4 . \.\.
20470] 85 TUN RESIDUAL .
5 13 18 SN M Tan-Brown, Fine Sandy SILT (A-4) with
2045 T 1’31 s Trace Mica and Manganese Deposits, Little
T /' Rock Fragments
4 R4
204201 135 T 5 7 . .//. .
2040 I h w
1 I PO
203707 185 . :\}' L.
2035 I - @0 - w
1 AN
1 ..
203201 235 5 5 z d. .
2030 I & - w
¥
1 A
202701 285 5 . = L
2025 I - &0 - w
A}
+4 . .‘ -
202207 335 . . S
7
2020 I s +15 w
il .
2017.0] 385 5 . 5 . I .
2015 I B w
1 ~ .
201201 435 e AN
2010 I : '\39‘ w
1 SN
1 -\ .
2.0070] 485 S T BT A -
1 - @49 w
2005 I Qa0
1
T N
+ S IR R 2,002.5 53.0
200204 838 s N WEATHERED ROCK
2000 I N - 10005 C Gray (BIOTITE GNEISS)
1998 5T 57.0 S l_ - 19985 57.0
T 60/0.1 60/0.1 CRYSTALLINE ROCK
T - Gray (BIOTITE GNEISS)
T B Boring Terminated with Standard
1 | Penetration Test Refusal at Elevation
T i 1,998.4 ft in CRYSTALLINE ROCK (BIOTITE
1 i GNEISS)
I L Note:
1 L 1. Boring FIAD due to location in roadway




T.I.P. ID NO.: I-4700A

DESCRIPTION: Retaining Wall 4 on -Y14- from 12+50 to 15+80, 21.5' Right

REPORT ON SAMPLES OF:

WBS No.: 36030.1.FS4

SOIL FOR QUALITY

DATE SAMPLED: 12/18

SAMPLED FROM: -Y14-

SUBMITTED BY: D. Racey

North Carolina Department of Transportation
Division of Highways
Materials and Test Unit
Soils Laboratory

COUNTY: Buncombe
RECEIVED: 12/18
REPORTED: 12/18
BY: D. Council

Cert No. 101-02-0603

TEST RESULTS

SHEET 8

PROJ. SAMPLE NO. SS-163 SS-155 SS-156
BORING NO. RwW4-1 RwW4-3 RW4-3
Retained #4 Sieve % 0.0 0.0 0.0
Passing #10 Sieve % 100.0 100.0 100.0
Passing #40 Sieve % 90.8 98.4 92.8
Passing #200 Sieve % 36.1 56.0 34.5
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 23.0 5.8 18.8
Fine Sand Ret - #270 % 56.0 48.2 59.3
Silt 0.053 - 0.010 mm % 11.6 25.0 14.8
Clay < 0.010 mm % 9.4 21.0 7.1
L.L. NP 35 NP
P.L. NP 32 NP
P.l. NP 3 NP
AASHTO Classification A-4 (0) A-4 (1) A-2-4 (0)
Station 13+50 15+80 15+80
Offset 22'RT 32'RT 32'RT
Depth (ft) 3.5 3.5 8.5
to 5.0 5.0 10.0
Alignment -Y14- -Y14- -Y14-
Moisture Content (%) 26.9 41.2 25.5
Organic Content (%) NT NT NT

NP = Not plastic

NT = Not tested
ND = Not Determined
CL = Centerline

W.P. Alton, P.E.

Soils Engineer




: 1-47004

REFERENCE

36030

T

PROJEC

DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN & PROFILE
CROSS SECTION
BORE LOG(S)
SOIL TEST RESULTS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BUNCOMBE

PROJECT DESCRIPTION I-26 FROM NEAR NC 280
(EXIT 40) TO NEAR NC 146 (EXIT 37)

SITE DESCRIPTION RETAINING WALL 5 ON -YI4-
FROM 12490 TO 16+00,21.5° LEFT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET ‘TOTAL

N.C. |-4700A 1110

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
J. HOYLE S. WOODS

T.LUCAS M. ARNOLD

W. HAMRICK

S. DAVIS

T. SHARPE

T. BEARD

INVESTIGATED BY _FE&R, Inc.
DRaWN By _ I.T. WALKER

CHECKED By _D- RACEY

SUBMITTED By _P- ALTON, P.E.

0ATE _JANUARY 2019

SINCE Prepared in the Office of:

FROEHLING & ROBERTSON, INC.
Engineering Stability Since 1881

310 Hubert Street
Raleigh, North Carolina 27603-2302 | USA
T919.828.3441|F 919.828.5751
www.fandr.com

1881
wtngy,
s“““\‘ CA’QO';"'Q
ST ST
Ssopy e
AN L2
S { SEAL "%t =
= i 033758 | 3
- . % o :

PR AU

’, ,o"'o.....v"
“%,, A
“ 'llrl’i |l |ci|‘(:\“‘\

DocuSigned by:

m% 1/23/2019

A270EF78A6DF442. ..
SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




PROJECT REFERENCE NO. SHEET NO.

|-4700A 2

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
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. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME Size. | ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM fALLUV.) -
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DIS86). SOIL CLASSIFICATION GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 6@ AQUIFER - A WATER BEARING FORMATION OR STRATA.
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: = . BLOWS IN NON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN )
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK. ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ROCK_MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A76 ANGUL AR, SUBANGUL AR, SUBROUNDED. O ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERALOGICA_L COMPOSTTION 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 FGANIC MATERIALS PE—— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC 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, SURF ACE.
GROUP a3 | a2 a4 [ A5 [ a6 [ o ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. -2-4] A-2-5 | A-2- COMPRESSIBILITY ROLK Ry SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
p— :54.;:;:5.‘ SLIGHTLY COMPRESSIBLE L <31 ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
S T ey M MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SRR e . CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
0 PERCENTAGE OF MATERIAL - 1 SHELL BERS.ETC:
o WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 ORGANIC MATERIAL B - T OTHER MATERIAL ROCKS O CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH K FRESH, 2 X
pre— TRACE OF ORGANIC MATTER > - 37 35, TRACE T RES :2::«45;: E"f‘ cg?;?;fth:R'G“T FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
. . " : HORIZONTAL.
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 Y SLIGHT ROCK RALLY FRESH. JOINTS STa "
w _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLICHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR . ! g W SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP DIRECTION (DIP_AZIMUTH)
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] [} [] A M |8 e |12 mx]16 Mx|No Mx AMOUNTS OF oms": GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
oF MAJOR | GRaveL, no | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. RAVEL Al
MATERIALS | sawp | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CEN AT Lo To o SR P ) i Zpu PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA MoD.) gnam;oomNgoc:Dsé :os:m:s;osmns znr. DULL AND msco:ornsn. somr; sr;%w |:|;m;Q RDCKM:::» PARENT MATERIAL.
45 SUBGRADE L POOR POOR | UNSUITRBLE SPRING OR SEEP e o ER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PI OF A-7-5 SUBGROUP 1S < LL - 30 ;P OF A-7-G SUBGROUP IS > LL - 30 C w MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL Lomnou (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e yene OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/9%5  pIp & DIP DIRECTION [F_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 OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE ) ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED i
GENERaLLY LOOSE 470 10 SOIL SYMBOL Q?g owy  TEST BORING O NetaLLaTion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
a:?ggl_:f MEDIUM DENSE 10 10 30 wa ARTIFICIAL FILL (45 OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 38 T0 58 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 > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 PIEZOME TER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER;AFS";WF 15 )Tgom 2 )rg 4 wrwpet ALLUVIAL SOIL BOUNDARY A R ATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS & PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
L ASSIFIED EXCAYATION SpRS—— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 [77] UNCL XCAV - q  UNCL! XCAV, - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. - AN INTR Y OF ROCK OF APPROXIMATELY UNIFORI
us. ST0. SteY e e oo e 0 @ UNDERCUT ST IED Xt ] acpon emer SorToNoe SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK Of OXIMATELY UNIFORM THICKNESS AND
. . . .25 0.075 0.853 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
: USED IN THE TOP 3 FEET OF .
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION D ANKMENT OF BACKEIL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK g
(BLOR.) (CoB. (GR.) SAND FSAND (SL.) L) 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 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS 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 7)Y - 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED USUALLY LIQUID: VERY WET. USUALLY OPT - 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
- : . e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON T
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
E - .- SILT, T - SHELBY T
(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.
A Liouo umir FOSS. - FOSSILIFEROUS oLl - SLIGHTLY mS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
: N F RNAIL. ) - .
PLASTIC SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL INGERNAIL TOPSOIL (15.) - SURFACE 50:-5 USLALLY CONTAINING ORGANIC MaT"ER
RANGE - WET - (W) ATTAIN OPTIMUM MOISTUR FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING :
i IN OPTIMUM MOISTURE 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 -
o | opTivum moisTuRe - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE . = P . WIDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT DRILL UNITS: DVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
EOUINES ADDITIONAL WATER T [] cMe-asc cLAY BITS automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET MILo:
. . U L W VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ORY - (O ATTAIN OPTIMUM MOISTURE s [] & CONTINUOUS FLIGHT AUGER p—— THINLY LAMINATED < 0.008 FEET FIAD= FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8" HOLLOW AUGERS e [+ INDURATION BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED
PLASTICITY INDEX (D ORY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. FROM HNTB ON 9/21/2017
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT [ cesne [ w covancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGD:L";“:LL:STF;'E“ST'C 2 Ioe;x-z:oas Miféﬂ“ [[] pos HoLE oicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portesLE HoisT [] rricone * STEEL TEETH HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR |:| TRICONE * TUNG.-CARB. SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT |:| VANE SHEAR TEST HARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. g
O | | EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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@ Roadway Embankm Very Loose to Loose Wet, Bfown C/ayeyk Slity F Ine‘ to Coarse ‘SAND {A—.? -4) Ml =3 | | |
1 ‘ v/h‘h Trace Organlcs (Roors) Mlca.‘ and Gravel Ao | | |
2,030 __ :(B) Roadway. E@MM; M@df,uzn, SHFf. ZOJ SHIfF, ,qu,sz‘ to Wef, Ic,vfz-Bqd:Br,m ClayeyFine to ,C,oaféq o < 1 ! | 2,030
| | Sandy SILT (A-#)and Clayey SILT (A~5)with Trace to Little Gravel, Trace 55 1 | |
l | l Organlcs (Robrs) and Mlca 1 : 1% : : :
@ Roadway Embankment: Medium SHIff to Very Stiff, Molst, Red-Brown, Fine fo Coarse Sandy ! } } }
2020, __ L ____ (R ‘ 1 _and ,S,I/f}f CLAY (Ajé, A7) ,Wf'fh Trace G[oge[ and ,M’,‘TQ ,,,,,,, O v ] SR L _2,020
@ AIIuquI: Loose to ‘Medlum Dense. Saturgted, Gray, Fine to Coarse SAND KA =I-b) wh‘h Some | f, ! ! !
‘ ' Gravel, Trace Mica ; 1 N | | |
@ Resld:.ml: Very Lop.se to Medl’um Dense. 'Molst to W¢r Tan—quwn Siity F| ('ne to Coar,se SAND | f, i i i
2000 ol L {A=2-4} with- Fraog-Manganese Deposis :and- Clay: Micooeaus |- --- -~ t------- - R R Lo 2,010
@ Resldqol: Medium, SHIff fo StIff, Wet to Saturated) Gray and Drange-Brown, STty CLAY (A-6, A7) S
' with Tra(;e Gravel and Mangan¢se Deposh‘s Trace Mlpa fo Mlcqceous \ N ! ! !
ZLODQ,,,,@W;MMMmSﬂff to Hord. Molst fo Saturated. Gray=Brown=0range. Flne- San¢yszLT1A~4z,,/, = ‘ S S SO S S R L___1_2,000
! ! and F Ine Sandy'Clayey SILT (A-5)with Trace Mgnganese Deposits, Trace to Lh‘r/q ) @ FIAD | ! ! !
! ! ; Rock ﬁragmenrs. 7Lrace Mica to Mlcaceous ; ! i ! : : !
@ Weathered Rock: Gray (BIOTITE GNEISS) } } } } } | } ‘ ‘ ‘ }
”””””””””””””””””””””””” ST T TTTTTTYTTTTTTTATTTTTTTT T INOTE: THE WALL ENVELOPE DOES NOT ACCURATELY 777 09212017, INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WiTH | ]
| @ nysfalllne Rock: Gray (BIOTVT E GNE/SS) : ! ! ! ! : ! DEPICT THE ACTUAL FACE OF WALL. | | |
12 13 14 15 16 17
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NCDOT BORE DOUBLE 14700A_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left GROUND WTR (ft)
BORING NO. RW5-1 STATION 13+75 OFFSET 22 ftLT ALIGNMENT -Y14- 0 HR. 14.2
COLLARELEV. 2,056.6 ft TOTAL DEPTH 35.0 ft NORTHING 640,043 EASTING 945,239 24 HR. 10.0

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left GROUND WTR (ft)
BORING NO. RW5-2 STATION 14+50 OFFSET 22 ftLT ALIGNMENT -Y14- 0 HR. 6.3
COLLARELEV. 2,053.0 ft TOTAL DEPTH 35.0 ft NORTHING 640,090 EASTING 945,298 24 HR. 6.2

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 12/04/18 COMP. DATE 12/04/18 | SURFACE WATER DEPTH N/A DRILLER S. Davis START DATE 12/03/18 COMP. DATE 12/03/18 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH v ) SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100/ | No. |/moll & | eev.y oeetray | @ | @ | @ |osit|ost | osf| [0 25 50 75 100( | NO. [ ol o
2060 | 2055 |
1 r 205301 0o GROUND SURFACE 0.0
20566+ 00 L 2,056.6 GROUND SURFACE 0.0 1 1 4 4 .*8 .. $S-157| 19% ||:Z-‘5: 5 RgADWQI E'!VIBI}N*éMENTSAND
T T 43 & - W |5k ROADWAY EMBANKMENT + R 3 rown, Clayey Silty Fine to Coarse
2055 -T ‘\7 L [+4—2054.6  Brown, Clayey Silty Fine to Coarse SAND _20] 2050 204951 35 / t (A-2-4) with Trace Organics (Roots) and
T S\ - L “1 (A-2-4) with Trace Organics (Roots), Mica, | 1 WOH| 2 1 n w Mica
20531 35 g 3 L
503 e w | adGavel [ T \ A8
1 _14_‘ t i Tan-Orange, Clayey Fine to Coarse Sandy 1 \\ & 20460 79
2050 1 / EEL SILT (A-4) with Little Gravel 2045 p04d sk a5 \ 808_ ALLUVIAL
1 . | EH T 5 3 8 R i oool Gray, Fine to Coarse SAND (A-1-b) with
204811 85 T - N s .. )21 .. Sat. 333 Some Gravel and Trace Mica
1 ° IR \ Au | 1 ] oot
T 1-- Lt 2040 T yan oo
2045 - T L FAME e —————— 120 poaastias L L L # oo
1 o EE L T 7 sat. 339"
2,043.11 135 1 1 2 I - W - Tan-Brown, Silty Fine to Coarse SAND T _f? .- 888—
T ‘|3 s - (A-2-4) with Trace Manganese Deposits and T 0o 533 2.036.0 17.0
2040 I v C Clay, Micaceous 2035 7024’%_': 185 '!' T K S T —————mRESDUAL 7
4 R L T 5 3 5 1. - Tan-Brown, Silty Fine to Coarse SAND
2,03811 185 (I L 4 _*_8 .. w (A-2-4) with Trace Manganese Deposits and
1 1 2 2 *4 ... M L 1 o Clay, Micaceous
2035 - | — 20301, ot 235 1
2,0331] 235 b i T s s ° . :*1:2: W
ISR RIS w it 1 3
2030 —-: | R |—2026 _ _ _ _ _ _ o 219 2025 2024 5T 285 \‘.
T |- - - N Gray-Orange, Fine Sandy Clayey SILT (A-5) T 10 9 6 RN w
2,028.11 285 3 5 3 * EEEI M ;v with Trace Manganese Deposits, Micaceous T .o ’\15
+4 5. . - NN +4 R
I T A 20210 320
2025 I \ X! :,V- 2020 > 01951 335 \. - Gray-Dark Brown, Fine Sandy Clayey SILT
4 . '[\.'V- T 2 9 1 ) ... a4 vl (A-5) with Little Rock Fragments, Micaceous
202311 335 3 = 5 N A5 921 Sat. [ 20180 . . . . 35.0
. @11 M ML 20216 35.0 Boring Terminated at Elevation 2,018.0 ft in

Boring Terminated at Elevation 2,021.6 ft in
SILT (RESIDUAL)

Note:
Surficial Organic Soils = 0.0-0.1'

SILT (RESIDUAL)

Note:
Surficial Organic Soils = 0.0-0.2'




NCDOT BORE DOUBLE 14700A_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/19

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST M. Arnold WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST W. Hamrick

SITE DESCRIPTION Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left GROUND WTR (ft)
BORING NO. RWS5-3 (B-25) STATION 12+30 OFFSET 6ftLT ALIGNMENT -Y14- 0 HR. 18.9 | [ BORING NO. RW5-4 (B-26) STATION 13+33 OFFSET 6ftLT ALIGNMENT -Y14- 0 HR. Dry
COLLARELEV. 2,054.3 ft TOTAL DEPTH 53.5 ft NORTHING 639,940 EASTING 945,136 24 HR. FIAD | | COLLAR ELEV. 2,056.7 ft TOTAL DEPTH 59.0 ft NORTHING 640,004 EASTING 945,216 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 08/15/17

COMP. DATE 08/15/17

| SURFACE WATER DEPTH N/A

DRILLER J. Hoyle

START DATE 08/15/17

COMP. DATE 08/15/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! | NO. | /moll ¢ | Elev.@ DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft : ! | NO. |/wmoll
2056 —2,054.3 GROUND SURFACE 00 2060 -
20536+ 07 B3 9 ST n ASPHALT — I C
T De2 M [ 20523 ROADWAY EMBANKMENT — 29 1 2,056.7 GROUND SURFACE 0.9
205084 35 | Red-Brown, Fine to Coarse Sandy CLAY | 2056007 1 . Z,056.0 0.7
2050 T 5 T | 15 o M | \L (A-7) with Trace Gravel 2055 4 7 5 4 & M ,054.7 720
—_—_——————_——————— — — — -_ = -
1 Y - A%ed-%mlyn, Flr’lﬁ.to Cogrée Sr?ngy CLAYt 20532 T a5 - _\\ Red, Clayey Fine Sandy SILT (A-5) with |
T v [ 2047.3 (AB) with Trace Mica and Quartz Fragments 79 T 676 || b M I
omsal a5 e i RESIDUAL ~— T A “Broan-Tan, Fine Sandy SILT (A-d) wilh
2045 T 5 7 ) W \_ Orange-Brown, Silty CLAY (A-7) with Trace 2050 I h Trace Mica and Manganese Deposits
T "1'8 K §_ Mica and Manganese Deposits b ounoT 8 K " .
T o ,\' 20423 120 T 3 5 6 YR M
20408l 135 e _'I\'N'.' Tan-White-Brown, Clayey SILT (A-5) with T ) )
2040 _': 5 3 7 e W 4V'_ Trace Manganese Deposits and Quartz 2045 _': T
T __+{ - MR Fragments, Little Mica I K ' o
P2 204327 135
1 Z}I ) b 1 43|53 Z*’g . w
1 gL el 1 L
2035 2,035 8__ 185 3 ) ) _+8 V :'\.:\:7._ 2040 T \
T o R 203827 185 : _\\ oo
1 A \ o .;I. :ll/‘_ 1 3 6 7 A -Q13- w
20308+ 235 Sy - N 1 Ly -
2030 )} DR 2035 A
£ 4 4 8 —e12 w _':'.\l'._ 4 \
1 S el 203327 235 CoN D
T - '.I\..'\:;_ T 6 8 17 o \25 w
20258+ 285 - a4t 4 R L
2025 T 7| 3 3 —lu W :h'.NV,-_ 2030 I \
T T o 202827 285 . T \\
N T S\ -
20008 335 ) : .. -':"Q"_ I P v
2020 T 315 [ 7 | e w A 2025 I 1
1 N D oL 202327 335 [0
T : \\_ o '.'\..'\:; i 1 7 11 17 ‘zg o wW
2015 2015 8__ 385 T Y \. w B 2020 T ~o
1 U EReh 1 N
1 Nd oo R 201827 385 T
T N PYZs T 12 [ 27 | 46 o \_,73_ T W
20108+ 435 e |- N 1 -
2010 T 12 23 48 ’71 W _-:'51'._ 2015 1 4
T S e 201327 435 e
1 | ";-'v- T 21 | 27 | 26 A W
2005 20084488 4 ot I w S 2010 I I- -
®59” R4 ! 2,008.7 48.0
T LIS M 200827 485 bl sty — y
4 TN t'l’ I 2.002.3 52.0 + H00/0 5 - :106/0-5“ - WEATHERED ROCK
2 ool 524 - - ) <i vows  CRYSTALLINEROCK — — — | + - : - Gray (BIOTITE GNEISS)
T 60/0.1 “60/0.1 o Gray (BIOTITE GNEISS) /| | 2005 T o B
1 | Boring Terminated with Standard 1 B
1 L Penetration Test Refusal at Elevation 200321 535 ; y S d L
1 C 2,000.8 ft in CRYSTALLINE ROCK (BIOTITE 1 00/0. - 100104 i
1 L GNEISS) 1 R L
T B 2000 T B
4 - Notes: +4 e e -
+ L 1. Auger refusal at 53.4' 199821 585 T N Y L 1,997.7 59.0
+ - 2. Boring FIAD due to location in roadway 1 . 100/0.5 - Boring Terminated at Elevation 1,997.7 ft in
+ - + - WEATHERED ROCK (BIOTITE GNEISS)
1 - + - 1. Boring FIAD due to location in roadway




NCDOT BORE DOUBLE 14700A_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST W. Hamrick WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST W. Hamrick

SITE DESCRIPTION Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left GROUND WTR (ft)
BORING NO. RWS5-5 (B-27) STATION 13+64 OFFSET 64 ftLT ALIGNMENT -Y14- 0 HR. 35.0 | | BORING NO. RWS5-5 (B-27) STATION 13+64 OFFSET 64 ftLT ALIGNMENT -Y14- 0 HR. 35.0
COLLARELEV. 2,070.9 ft TOTAL DEPTH 81.0 ft NORTHING 640,070 EASTING 945,204 24 HR. FIAD | | COLLAR ELEV. 2,070.9 ft TOTAL DEPTH 81.0 ft NORTHING 640,070 EASTING 945,204 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

HAMMER TYPE  Automatic

| DRILL METHOD H.S. Augers

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER J. Hoyle

START DATE 08/17/17

COMP. DATE 08/18/17

SURFACE WATER DEPTH N/A

DRILLER J. Hoyle START DATE 08/17/17

COMP. DATE 08/18/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 s 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 s 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. /Mol 6 | ELev. DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moll
2075 B 1995 | | | 1 Match Line I I R
T - + . ?ﬁ' CRYSTALLINE ROCK
T B 199241 785 P T - Gray-Brown (BIOTITE GNEISS) (continued)
o
20709l 00 [ 20709 GROUND SURFACE 00 I 60/0.1 - -60/0.1 P
2070 T 2 2 3 _+J M ILEL ROADWAY EMBANKMENT 1990 [ 10800 810 = 1,989.9 81.0
1 .. e Brown, Fine Sandy SILT (A-4) with Trace 1 60/0.0 60/0.0 L Boring Terminated with Standard
20674F 35 |- - L] Mica and Gravel +4 - Penetration Test Refusal at Elevation
+ 3 3 3 b v Ik 1 L 1,989.9 ft in CRYSTALLINE ROCK (BIOTITE
2065 1 \6. . t L 1 L GNEISS)
1 AL Lzl 4 L Note:
206241 85 b ll: - + - 1. Auger refusal at 81.0'
I ST o] e MO I [
2060 I l B I r
1 I Lfa 1 L
205747 135 S t - T -
i I IR T N I -
2055 I ! Ll I r
4 " L\ 2089 _ _ _ _ _ _ __ _ _ _ _ _ _ _____ 1o 1S -
1 N N RESIDUAL 1 B
205244 188 4 o " N Red-Brown, Silty CLAY (A-7) with Trace Mica 1 C
2050 1 @8 . §_ and Manganese Deposits 4 -
—+ I I —+ —
T
1 , - §_ 1 -
204747 235 1° - N T -
i 21213 || e MONS T I
2045 I | N 1 L
I A N 2080 ____________ o219 1 -
41 .. L Gray-Brown and Brown-White, Fine Sandy 41 L
2,042 A__ 285 5 2 3 t .. W - SILT (A-4) with Trace Mica and Manganese 1 L
1 ‘5. . L Deposits + o
2040 I | - I r
1 1. . L 1 L
203747 335 1 - - T r
+ 3 3 3 e </ - T -
2035 I A\ L I L
1 Y i 1 L
203247 385 - \ cC B T B
i N B B A 25 wopor T I
2030 I | - I r
1 - L 1 L
202747T 435 o - T -
+ 3 3 6 - ‘\1 o W - T -
2025 I ) ) L I L
1 Y i 1 L
1 N B 1 L
202247 485 \
+ 8 | 10 | 13 e W - T -
2020 I TR - I L
| 1 . l . o . B 1 B
201741 535 1 o1 o IR : - T -
T N 7 . w i T N
2015 I ) B L I L
1 Tm— 20189 _ _ _ __ ____ __ __ _ _ _ __ 510 1 -
1 . V4 WEATHERED ROCK 1 B
2244 SBA oA ) /,‘(é‘ Brown-Gray (BIOTITE GNEISS) I C
| : 100/0.4 7
2010 T e /‘ T i
| 2 - —
1 7 1 L
. 2.007.4T 635 s “Z T 3
T [oo0g " 100059 74 i -
2005 T 7 1 L
1 L o 4 20089 _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ 610 1 L
s at ass . T RESIDUAL 1 L
I 11 13 17 - T W Gray, Fine Sandy SILT (A-4) with Trace Mica 1 L
1S ®30_ _ | .. and Manganese Deposits + -
2000 I T= 4 L
1 TT==- w989 720 1 -
199741 735 o » WEATHERED ROCK 1 L
T T : jor_J/o;sT —~— Gray-Brown (BIOTITE GNEISS) 50 1 -
1995 7




NCDOT BORE DOUBLE 14700A_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/19

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST M. Arnold WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST M. Arnold

SITE DESCRIPTION Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left GROUND WTR (ft)
BORING NO. RW5-6 (B-32) STATION 14+53 OFFSET 7 ftLT ALIGNMENT -Y14- 0 HR. 22.3| | BORING NO. RWS5-7 (B-34) STATION 15+51 OFFSET 12ftLT ALIGNMENT -Y14- 0 HR. 20.4
COLLARELEV. 2,055.1ft TOTAL DEPTH 58.6 ft NORTHING 640,080 EASTING 945,311 24 HR. FIAD | | COLLAR ELEV. 2,056.0 ft TOTAL DEPTH 58.9 ft NORTHING 640,143 EASTING 945,385 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017 | DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER J. Hoyle START DATE 08/10/17 COMP. DATE 08/10/17 | SURFACE WATER DEPTH N/A

DRILLER J. Hoyle START DATE 08/10/17 COMP. DATE 08/10/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
2060 2060 |
T T [ 2,056.0 GROUND SURFACE 0.0
2055 T GROUND SURFACE 0.0 | 2055205531707 I Z,055.3 ASPHALT U.7
2,054 + U5 T 3 3 i _| o ASPHALT A __: 5 3 5 98 . M L 2,054.0 ROADWAY EMBANKMENT 2.0
+ . 812, M ROADWAY EMBANKMENT 20525+ 35 - N1 20525 |  Red-Brown, Fine Sandy SILT (A-4) with 35|
20516+ 35 A Red-Brown, Fine Sandy SILT (A-4) with ¥ 7 3 7 .‘i - Y 20574 Trace Gravel and Mica
2050 T 2 2 2 44 C M Trace Gravel and Mica_ 48[ | 5050 T 1 Gray-Brown, Clayey SILT (A-5) with Trace
-+ N Black-Brown, Silty CLAY (A-6) with Trace - I} Organics (Wood Fragments), Gravel, and 7.0
T RN Mica 70 T - Mica — =
T N S T T T T RESBUAL | 204757 85 o T RedrBromn, Sifty CLAY (A7) wilh Trace
20466 8.5 01 13 [ 16 o W Tan-Gray-Brown, Silty Fine to Coarse SAND 1 5 2 3 ‘5 w : N " Gravel
2045 1 (A-2-4) with Trace Clay and Mica, Some 2045 4 [ Y2 | Brown, Fine Sandy SILT (A-4) with Trace |
ik Rock Fragments 120 s | . o ZA)%O_H_ Gravel and Mica I— 12.0]
T T T B mee Bronn S Bl AY (AT Witk Trace ] 2,042 5T 135 I - T T T T TRESIDUAL |
20416+ 135 Orange-Brown, Silty CLAY (A-7) with Trace + 2 2 3 - Sat. N 2.041.6 | Red-Brown-Gray, Fine to Coarse Sandy | — 144
T 5 5 5 Rock Fragments, Micaceous 1 5. AT N
2040 Sat. 2040 N Clayey SILT (A-5) with Trace Gravel and
T T AN AL - Mica __ ___ _
T 2081  _ _ _ _ _ _ _ ___ _____ _ 119 T N -_n:“v:_ Gray, Siity CLAY (A6) with Trace Gravel,
> 13664 185 Orange-Gray-Brown, Clayey SILT (A-5) with 203753 185 5 7 R 24T Micaceous
T 4 5 8 W Trace Manganese Deposits and Mica 2035 1 . *9 .. \/ ook Orange-Brown, Clayey SILT (A-5) with Trace
2035 1 £ t '-I\-_\l'— Mica and Rock Fragments
+ -+ - g - . ?].,l;‘_
T 20325T 235 . - - : : - - M
20316+ 235 + ) . W |wek
L O AL
2030 I s |68 w 2030 I Q\‘ N
+ 4 P VN .4._:1'_
N
T 2027 5T 285 - - = R W R -4'{‘-
20266F 285 + C g T w e
2025 1 elee w 2025 I N R
T T - bneol 20240 320
T 2.0225T 335 AV Tan-Brown, Fine Sandy SILT (A-4) with
20216+ 335 Gray, Fine Sandy SILT (A-4) with Trace T 9 15 17 \ Trace Mica, Quartz Fragments, and
T 14 35 38 . .. Manganese Deposits, Rock Fragments, and 1 032 M Manganese Deposits
2020 T 73 M Mica 2020 T \
1 -\\-\ 0181 ——— — 3] 20175“ 385 C l\ -
T o WEATHERED ROCK T v
e A By 2 7 vk e Gray-Brown (BIOTITE GNEISS) I 2115 20 X M
2015 1 ’ 100/0.8 2015 1 N
I o 2091 ___________ ;0 S S NUREE
I L. =TT RESIDUAL T N D
20163438 4T 0 R L White-Gray-Brown, Fine Sandy SILT (A-4) I I Cwer | M
2010 4 @187 M with Trace Rock Fragments and Mica 2010 1 ~
1 T~ 20000  _ _ _ _ __ __ __ _ ___ __ 410
T m == 2081 _ _ __ _____________ 49 P i - WEATHERED ROCK
S Do r WEATHERED ROCK T 51503 sl i Gray (BIOTITE GNEISS)
I H00/0.5 i | White-Gray-Brown (BIOTITE GNEISS) 1 : i 100/0.89 i
2005 T E 100/0.59 A 2005 I o
1 Z3 1 L
T - 20025T 535 I R -
20016+ 535 | ce e Z + ) - 100/06® -
2000 _—: 100/0.2 - 100/0.2 —_ 2000 _—: e —_
1 .. l 1 1 L
T T r 1,997 5T 585 o [ 1,097.1 58.9
1,996 61 585 R - 1.996.6 58.5 100/0. 100/0.49] : Bori - - -
T /0.1 1 | oring Terminated at Elevation 1,997.1 ft in
60/0.1 60/0. CRYSTALLINE ROCK 1 | WEATHERED ROCK (BIOTITE GNEISS)
-+ — Dark Gray (BIOTITE GNEISS)
T r Boring Terminated with Standard T i Note:
I C Penetration Test Refusal at Elevation I C 1. Boring FIAD due to location in roadwa
T C 1,996.5 ft in CRYSTALLINE ROCK (BIOTITE T C 9 Y
T | GNEISS) 1 |
1 i Note: 1 i
1 L 1. Boring FIAD due to location in roadway 1 L




North Carolina Department of Transportation
Division of Highways
Materials and Test Unit
Soils Laboratory

T.I.LP. ID NO.: I-4700A
DESCRIPTION: Retaining Wall 5 on -Y14- from 12+90 to 16+00, 21.5' Left

SHEET 10

REPORT ON SAMPLES OF: SOIL FOR QUALITY
WBS No.: 36030.1.FS4 COUNTY: Buncombe
DATE SAMPLED: 12/18 RECEIVED: 12/18
SAMPLED FROM: -Y14- REPORTED: 12/18
SUBMITTED BY: D. Racey BY: D. Council
Cert No. 101-02-0603
TEST RESULTS
PROJ. SAMPLE NO. SS-157
BORING NO. RW5-2
Retained #4 Sieve % 14.4
Passing #10 Sieve % 81.0
Passing #40 Sieve % 75.6
Passing #200 Sieve % 32.6
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 11.4
Fine Sand Ret - #270 % 56.3
Silt 0.053 - 0.010 mm % 114
Clay < 0.010 mm % 20.9
L.L. 29
P.L. 26
P.l1. 3
AASHTO Classification A-2-4 (0)
Station 14+50
Offset 22'LT
Depth (ft) 0.2
to 15
Alignment -Y14-
Moisture Content (%) 19.2
Organic Content (%) NT

NP = Not plastic

NT = Not tested
ND = Not Determined
CL = Centerline

W.P. Alton, P.E.

Soils Engineer




: 1-47004

REFERENCE

36030

T

PROJEC

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

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BUNCOMBE

PROJECT DESCRIPTION I-26 FROM NEAR NC 280
(EXIT 40) TO NEAR NC 146 (EXIT 37)

SITE DESCRIPTION RETAINING WALL 6 ON -WBL-
FROM 918425 TO 923+175,39.5°’ RIGHT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET ‘TOTAL

N.C. |-4700A 1|6

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
D. RACEY

C. BOYCE

J. HOYLE

N. CONSIGLI

INVESTIGATED BY _FE&R, Inc.
DRaWN By _ I.T. WALKER

CHECKED By _D- RACEY

SUBMITTED By _P- ALTON, P.E.

0ATE _ NOVEMBER 2018

SINCE Prepared in the Office of:

FROEHLING & ROBERTSON, INC.
Engineering Stability Since 1881

310 Hubert Street
Raleigh, North Carolina 27603-2302 | USA
T919.828.3441|F 919.828.5751
www.fandr.com
1881
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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.

|-4700A 2

SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
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. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME Size. | ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM fALLUV.)
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DIS86). SOIL CLASSIFICATION GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 6@ AOUIFER - A WATER BEARING FORMATION OR STRATA.
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: e ——— BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK. S
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ROCK_MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A76 ANGUL AR, SUBANGUL AR, SUBROUNDED. O ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION 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 MINERAL OGICAL COMPOSITION FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gg;ﬁ’:‘c‘%ﬁmg WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
RO =1 ™) ad [ a5 [ a6 [ & ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN R
CLASS. -2+ 7 COMPRESSIBILITY ROLK Ry LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ‘:“‘ MODERATELY  COMPRESSIBLE edl-se COASTAL PLAIN 332§1ZZP§LL'fﬁﬁﬁfméﬁ&%ﬁ'giﬁi?‘.3?'3"3332%5?@ NOT YIELD o SLore:
i N =3- . CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 &Eglmsmanv ROCK [ : I g:;LsE;gggL.E &ocx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— LETC.
1o PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2‘005 ORGANIC MATERIAL B - T OTHER MATERIAL ROCKS OR CUTS MASSIVE RoCK.
ORGANIC MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-624 TRACE 1- 107 HAMMER IF CRYSTALLINE. SLOPR&OL';EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLICHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 4 x| 41N |40 Mx| 411N [ 40 Mx | 41 MN |40 Mx| 41 MN W SL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIF_DIREC IO 1DIF_AZIMUTH)
ITTLE OR Y 7 y
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN ;wémz HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) 0 ) aMx |8 Mx |12 ux[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 FRAGS ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRavEL, ano | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AvA. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sawp | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P RATING P Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBCRADE EXCELLENT T0 GOOD FAIR TO POOR P00R POOR | UNSUITABLE e o st Bllnr.: Egggs :ggfn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROWP IS < LL - 30 :PIOF A-7-5 SUBGROLP [S > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EORUATION (P - @ MAPPABLE GEOLOGIC UNIT THAT CAN BE FECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e yene OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/%25  pIp & DIP DIRECTION [F_TESTED, WOULD YIELD SPT REFUSAL LEOGE - 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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SyMBOL ﬁe;; T TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 10 10 30 wa ARTIFICIAL FILL (P OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 38 T0 58 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 9.25 70 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES < 190 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL ~$~ WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 270 4 wrreet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
HARD > 30 >4 b INSTALLATION iy RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - oo UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0075 0.053 UNSUITABLE WASTE i ACCEPTABLE.BUT NOT TO BE 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
USED IN THE TOP 3 FEET OF .
CoARSE e SHALLOW UNCLASSIFIED EXCAVATION - D ANKMENT OF BACKEIL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE CRAVEL SAND SAND SILT CLAY UNDERCUT D) ACCEPTABLE DEGRADABLE ROCK SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
BLOR.) (o8 e SLa L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATEL Y 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . py aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
-~ SATURATED - USUALLY LI0UID: VERY WET. USUALLY OPT 'O'IJ;N:‘:‘T"I:O PENETRATION TEST zgp'_ 'Szzzngzkgf gs- Bg";'(” _— PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
y | ey : ’ o 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 CREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL, TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
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 HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] cMe-asc cLAY BITS automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET MILo:
} } REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ORY - (O ATTAIN OPTIMUM MOISTURE [ ess [] & CONTINUOUS FLIGHT AUGER p—— THINLY LAMINATED < 0.008 FEET FIAD= FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8 HOLLOW AUGERS e [+ INDURATION BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED
PLASTICITY INDEX (D ORY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. FROM HNTB ON 9/21/2017
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT [ cosiis [] s eovencen 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 [] rortasLE HoIST [ rricone "STEEL TEETH | [ wano aucen MODERATELY  INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
CME-550X% O - [] sounome moo INDURATED DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), [] core &t [] vene sHear TeEST SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. g
O | | EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 4

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST N. Consigli WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST N. Consigli

SITE DESCRIPTION Retaining Wall 6 on WBL from 918+25 to 923+75, 39.5' Right GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 6 on WBL from 918+25 to 923+75, 39.5' Right GROUND WTR (ft)
BORING NO. B-38 STATION 919+27 OFFSET 31ftRT ALIGNMENT -WBL- 0 HR. 16.0 | [ BORING NO. B-39 STATION 920+20 OFFSET 27 ft RT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,061.1ft TOTAL DEPTH 25.0 ft NORTHING 640,686 EASTING 945,256 24 HR. 14.0 | | COLLARELEV. 2,061.1ft TOTAL DEPTH 25.0 ft NORTHING 640,774 EASTING 945,222 24 HR. 7.4

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017 DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER C. Boyce

START DATE 07/26/17

COMP. DATE 07/26/17

| SURFACE WATER DEPTH N/A

DRILLER C. Boyce

START DATE 07/26/17

COMP. DATE 07/26/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5t : ! f NO. |/moll 6 | ELev. DEPTH (f) ) 0.5ft | 0.5ft | 0.5t : ! f NO. | voil o
2065 | 2065 |
206111 00 [” 2,061.1 GROUND SURFACE 0.0 206111 00 [” 2,061.1 GROUND SURFACE 0.0
2060 T 7 2 | 2 _+A M _ RESIDUAL 2060 T 2 |12 | 13 /‘2: M _ RESIDUAL
1 A \_ Red-Brown, Fine to Coarse Sandy CLAY 1 L o \_ Red-Brown, Fine Sandy CLAY (A-7-6) with
20576+ 35 l. ... \_ (A-7-6) with Trace Mica, Highly Plastic 20576+ 35 .. //_ \_ Trace Mica and Rock Fragments, Highly
T WoR[ 1 [ 1 |1, - M §_ T RN RIS " §_ Plastic
2055 T \ i 2055 T i i
T LV N T +— v N Y
20506+ 85 N _-r\".\l'_ Brown to Gray, Fine to Coarse Sandy Clayey 20506+ 85 e [+ Y] Brown to Gray, Fine to Coarse Sandy Clayey
T 5 5 8 SN M VL SILT (A-5) with Trace Manganese Deposits T 3 3 7 d . M 2 SILT (A-5) with Trace Manganese Deposits
1 913 oL and Little Mica 1 L I : and Little Mica
2050 I I Sl 2050 I '
v o o\l 1
! ¥ ! T
2,047 6+ 135 s ' ./l_{l.— 204764+ 135 )
T 2 | 5| 6 - o —w—ne Lt T 3 4|5 L M
1 . a2Vl 1 .99
2045 I ] ST 2045 I I
T b oL T .
20426+ 185 - - N 20426+ 185 1
T TE ] e woar T TS ] e M
2040 I \ Sl 2040 I |
1 Y L 1 b -
20376+ 235 AL AVt 20376+ 235 -
T 5 ’ ’ '¥14‘ WPl 20361 25.0 T 2 5 4 @9 M 2081 __ __ _ 250

Boring Terminated at Elevation 2,036.1 ft in
SILT (RESIDUAL)

Note:
0.0-0.3' = SURFICIAL ORGANIC SOILS

Boring Terminated at Elevation 2,036.1 ft in
SILT (RESIDUAL)




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST N. Consigli WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST N. Consigli

SITE DESCRIPTION Retaining Wall 6 on WBL from 918+25 to 923+75, 39.5' Right GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 6 on WBL from 918+25 to 923+75, 39.5' Right GROUND WTR (ft)
BORING NO. B-40 STATION 921+26 OFFSET 29 ft RT ALIGNMENT -WBL- 0 HR. 9.8 | | BORING NO. B-41 STATION 922+26 OFFSET 31ftRT ALIGNMENT -WBL- 0 HR. 17.8
COLLARELEV. 2,061.6 ft TOTAL DEPTH 25.0 ft NORTHING 640,875 EASTING 945,186 24 HR. 94| [ COLLARELEV. 2,062.4 ft TOTAL DEPTH 25.0 ft NORTHING 640,969 EASTING 945,150 24 HR. 11.0

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGIHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER C. Boyce

START DATE 07/26/17

COMP. DATE 07/26/17

| SURFACE WATER DEPTH N/A

DRILLER C. Boyce

START DATE 07/26/17

COMP. DATE 07/26/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
2065 | 2065 |
T - 20624T 00 | 2,062.4 GROUND SURFACE 0.0
20616+ 00 L 2,061.6 GROUND SURFACE 0.0 ES 1 1 5 +3 F— M F 20614 ROADWAY EMBANKMENT 10
2060 T 1 1 2 |l@s - [V ROADWAY EMBANKMENT 2060 T - Red-Brown, Fine Sandy CLAY (A-7-6) with
- n\ - —20996 (F}\eg;BrgtJhwr% to Tag Brown, (lgnetS)andz f,:-LT — 20| posaol as T Trace Mica, Highly Plastic
2,0581] 35 o TN o) with Trace rganics (Roots) and iica 1 2 2 Y RESIDUAL
T 2 2 8 &5 - M A :ll/' RESIDUAL I ‘|.4 M Brown to Gray, Fine to Coarse Sandy Clayey
4 \ .. N Brown to Gray, Fine to Coarse Sandy Clayey 4 L. SILT (A-5) with Trace Manganese Deposits
2055 1 \ Ay SILT (A-5) with Trace Manganese Deposits 2055 1 | 5 and Little Mica
1 _'\ . N and Trace to Little Mica 205391 85 LI N
205311 85 i A T 3 3 4 o 7
3 3 5 . M\ *? - % ;
1 A G 1 1
2050 I | N 2050 I i :
1 1. A 204890] 135 .
2048171 135 b 'h.‘i- 1 2 [ 4]3 . M
T 1 1 6 _+10 ) M AT T \ i
41 R A '[\.'l; 41 N
2045 l 2 2045 \
T '.I\ N T T
2043171 185 :/: : _'4_'{'- anq__ 185 3 3 5 L M
Tz | & w I LS
1Y
2040 I N e 2040 I - \‘ -
\ 2
1 SN A4 20389l 235 Sy
203840 235 1 7 8 -\‘ - M . 4 ! 8 - - @15 M _[Bpl 20374 . . ' ' 25.0
- - @15 N 2,036.6 25.0 Boring Terminated at Elevation 2,037.4 ft in

Boring Terminated at Elevation 2,036.6 ft in

SILT (RESIDUAL)

Note:
0.0-0.2' = SURFICIAL ORGANIC SOILS

SILT (RESIDUAL)

Note:
0.0-0.2' = SURFICIAL ORGANIC SOILS




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST N. Consigli

SITE DESCRIPTION Retaining Wall 6 on WBL from 918+25 to 923+75, 39.5' Right GROUND WTR (ft)
BORING NO. B-42 STATION 923+24 OFFSET 31ftRT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,064.0 ft TOTAL DEPTH 25.0 ft NORTHING 641,059 EASTING 945,108 24 HR. 16.0

DRILL RIGHAMMER EFF./DATE  F&R3763 CME-550X 86% 1/30/2017

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER C. Boyce

START DATE 07/26/17

COMP. DATE 07/26/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'f)v ELEV DE(th’)TH o » 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft 0.5f | 0.5 | 0.5 i . | NO. |/mol| G | ELev. DEPTH (ft)
2065 -
206401 00 2,064.0 GROUND SURFACE 0.0
T 3 7 7 - +1 ] M Lt ROADWAY EMBANKMENT
s I L 2,062.0  Red-Brown, Fine Sandy CLAY (A-7-6) with ,_ _2.0/
2060 | 2.060.5F 35 b ) _ _Trace Gravel, Highly Plastic____ |
T Al 4] s 'Y M RESIDUAL
T S\ Red-Brown, Fine Sandy SILT (A-4) with
I AV 0570 _ _ ___ _TraceMiea 7y
1 R N Brown to Gray, Fine to Coarse Sandy Clayey
2055 | 20555 85 1 1 \ u vk SILT (A-5) with Trace Manganese Deposits,
is N 1 N Little Mica
T - NSt
2050 |-2.0505T 135 o 3T
T 1o &7z v [
T A\ A A o
1 B T 2V
AN
2045 | 2.0455T 185 SRR T B N
—_: 4 7 13 . ‘9\20 . M :4_.{‘.._—
o oN*
4 \ - N
oV,
2040 |:2.0405F 235 N\ ST
T K 937 M [T 2.039.0 25.0
Boring Terminated at Elevation 2,039.0 ft in
SILT (RESIDUAL)
Note:

0.0-0.2' = SURFICIAL ORGANIC SOILS
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BUNCOMBE

PROJECT DESCRIPTION I-26 FROM NEAR NC-280
(EXIT 40) to NC-146/LONG SHOALS RD (EXIT 37)

SITE DESCRIPTION __ RETAINING WALL O7 ALONG -WBL-
@ -WBL- STA's 948+75 to 950+00

STATE STATE PROJECT REFERENCE NoO. NO. SHEETS

N.C. I-4700A 116

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL

INVESTIGATED BY _PC ELLIOTT

ORAWN BY _DC ELLIOTT

CHECKED BY _JC KUHNE

SUBMITTED BY JC KUHNE
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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.

|-4700A 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 18@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION

s

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

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

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

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

ANGULARITY OF GRAINS

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

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

ARGILLACEOUS - 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 e ————— S — ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRATN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLASS. (< 357 PASSING 22000 (> 357 PASSING 22000 ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. R YSTALLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
CROUP a3 | a2 a4 | a5 a6 a7 | ataz | asns ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
al . g NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN T
CLASS. B3 A3 4-6,A-7 COMPRESSIBILITY ARSI, SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ,,;:,. RN SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
B s IRNERN MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK : SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
0 o | STk PERCENTAGE OF MATERIAL = | SHELL BERS.EC
. cLAY d WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
o S SOUS | sous | PEAT GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
200 10 HX[35 MX|35 MX]35 MX|35 MX| 36 HN)36 MN[35 MN[35 M ORGANIC MATERIAL SOILS SoLS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
re— TRACE OF ORGANIC MATTER 2 - 3% 3 - 57 TRACE . HAMMER IF CRYSTALLINE DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
. . ., : HORIZONTAL.
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 127 LITTLE 18 - 207
- - SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| 4L MN |40 MX| 4L MN| 40 MX | 41 MN |40 MX| 4] MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6 M N {10 Mx |10 Mx | 11w [ 1w [ 10 mx 10 mx | T | e LITILE OR HIGHLY HIGHLY ORGANIC > 10% > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROWP INOEX | @ 0 0 amx [ 8mx |12 m|16 me|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.
SUAL TYPES |STONE FRAGS. ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, ap | FINE SILTY OR CLAYEY SiLTy CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
maTERIALS | sanp | OO | CRAVEL AND SND SoLs SoiLs Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN FATING AR T Zew PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
15 SUBGRADE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e o see 3LI||T.: ?3323 ;gcosn 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 S < LL - 30 ;Pl OF A-7-6 SUBGROUP IS > LL - 30 C W MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL ilO:S:HON (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE ey OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 232>  plp g DIP DIRECTION F_TESTED, W Y PT_REFUSAN 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 QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED NS - A BODY OF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTION
GENERALL Y LOOSE 470 10 SOIL SYMBOL G?g o TEST BORING () [NeTaL ATioN TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 2 10 30 wa ARTIFICIAL FILL (8 OTHER CONE PENE TROMETER F TESTED, W Y PT N VA PE MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ’
(NON-COHESIVE) DENSE 38 T0 50 SN RoADWAY EvBancEnt D) AUGER BORING & & 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 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2104 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED. WOULD YIELD SPT N VALUES < 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
LA MEDI STIFF i o510 8 7777 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL, ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
uaTERIAL L grots jr2 A PiEzovETER 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
M RIS e *Tepef ALLUVIAL SOIL BOUNDARY NS ALLATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS 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
/] UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE
OPENING (MM) 476 200 0.42 025 0.075 0.053 AR L 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 - EUBANKMENT OR BACKETLL 70 DETACH HAND SPECIMEN. THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLAY UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK g
BLOR) COB) R SAND SAND bl P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF
SIZE N, 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 149 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
= CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
— SATURATED - USUALLY LIQUID: VERY WET. USUALLY OPT \;o?gN:rtlfo PENETRATION TEST ggp’_ 'Q:E"g';:qgf 23' 3:‘;" T spo0 PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
‘ ' i . . Ll N 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.
- Lioum LMt FOSS. - FOSSILIFEROUS oLt - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
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 EQUIPMENT USED ON SUBJECT PROJECT WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
O - QPTILM MOISTURE ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT p . NOTES:
[] cMe-asc [] ceav sits [] avromatic ] manuaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED .03 - @.16 FEET NOTES:
~ DRY - @ REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e woLLow aucers e [+ TNDURATION
PLASTICITY INDEX ®D) DRY STRENGTH [J cme-ss0 [ wero Facep FinGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-cersioe inserTs FRIABLE RUBBING WITH FINGER FREES NUMERQUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TeST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM 0 (] [[] PosT HoLE DIccER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ano cucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
5 o INDING R $
| O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core air VANE SHEAR TEST

UJ

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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: 1-47004

REFERENCE

36030

T

PROJEC

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

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BUNCOMBE

PROJECT DESCRIPTION I-26 FROM NEAR NC 280
(EXIT 40) TO NEAR NC 146 (EXIT 37)

SITE DESCRIPTION RETAINING WALL 8 ON -WBL-
FROM 960+00 TO 975+ 00, 39.5’ RIGHT

—
SHEET ‘TOTAL
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. |-4700A 1|9

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

|-4700A 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

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

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

ANGULARITY OF GRAINS

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

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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

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 MINERALOGICAL COMPOSITION 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 FGANIC MATERIALS PE—— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC 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, SURF ACE.
P =2 ) ma [as [ a6 [~ ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- MPRESSIBILTTY NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. -2-4 | A-2-5 | A-2-4 CO L ROCK (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL Q:M SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
S Ry e MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SRR e . CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ?CE;J)IMENTARY ROCK [ : I g:;LsE;gggL.E TF::OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— LETC.
:g PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*200 ORGANIC MATERIAL B - T OTHER MATERIAL ROCKS O CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 57 TRACE 1 - 107 HAMMER IF CRYSTALLINE. O o CNCLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5% 5 - 12z LITTLE 12 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MaY SHOW THIN CLAY COATINGS IF O ’
w _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOIIILISEWIJ: MODERATELY ORGANIC 5 - 1o 12 - 207 SOME 20 - 35% W Sy CRYSTALS ON @ BROKEN SPECIMEN FACE ‘SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER wag f;‘ DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
il 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN ;wémz HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
ORGANIC .
GROUP INDEX [] [} [] A M |8 e |12 mx]16 Mx|No Mx AMOUNTS OF So1LS GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
ORGANIC SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAGS. V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJGR | GRAVEL, D g’:; 2:;1: 0': Mtjtgm SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. VEL
MATERIALS | SAND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CEN AT Lo To o — P U I Zpu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os:M;E;ospans znr. DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE POOR SPRING OR SEEP 3';";"; fgé'gs ;’;‘EE HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PI OF A-7-5 SUBGROUP 1S < LL - 30 ;P OF A-7-G SUBGROUP IS > LL - 30 C w MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL Lomnou (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e yene OF PENETRATION RESISTENCE |  COMPRESSIVE_STRENGTH ROADWAY EMBANKMENT (RE) 23/9%5  pIp & DIP DIRECTION [F_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 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 i
gi'lf.ﬁfkk' LOOSE 470 10 SOIL. SYMBOL Q?;: O TEST BORING O NetaLLaTion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE lo 10 30 e ARTIFICIAL FILL (AF) OTHER @ AUGER BORING CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 5e SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY CORE BORING o SOUNDING ROD (v SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALL Y SOFT 270 4 2.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | ResiDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T-CLAY MEDIUM STIFF 4T . X =7
'542} F'I:I;Q EDIUT FE I 08 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ol ERIAL STI 8 T0 15 170 2 PIEZOME TER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGNENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) RY STIFF T TO 4 N
ESIVE VE HAFSIDI 15> 2030 2 )g wrwpet ALLUVIAL SOIL BOUNDARY A R ATION (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS & 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 18 40 0 200 270 @ UNDERCUT umgL?Ts‘flrlsn DxcavaTion - ] UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 0.25 0075 0.853 UNSUITABLE WASTE kil ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
HALLOW o UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED B D e e e
BOULDER COBBLE GRAVEL ConneE e SILT cLaY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. .
(BLDR.) (COB. (GR.) SAND (L. L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7)Y - 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 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
GUIDE FOR FIELD MOISTURE DESCRIPTION SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED N FRAGMENTS STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION n:rr - DlLl:LOME;’ER rT::TT reer PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
~ SATURATED - USUALLY LIQUID: VERY WET. USUALLY SR S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRQD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
: . e - VOID RATIO . - SAND, SANDY SS - SPLIT SPOON R Al AR F 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 oL SILT.SILTY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
E . . ST - SHELBY TUBE SoFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED REA THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL — { LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL. - SLIGHTLY RS - ROCK FINGERNGI SSURE. CAN BE SCRATCHED READILY BY ra N
P'F-x;'; CVET - o0 SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL - TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
o | opTivum moisTuRe - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
EOUINES ADDITIONAL WATER T [] cMe-asc cLAY BITS automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET MILo:
. . L W VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ORY - (O ATTAIN OPTIMUM MOISTURE s [] & CONTINUOUS FLIGHT AUGER p—— THINLY LAMINATED < 0.008 FEET FIAD= FILLED IMMEDIATELY AFTER DRILLING
PLASTICITY 8" HOLLOW AUGERS e [+ INDURATION BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED
PLASTICITY INDEX (D DRY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. FROM HNTB ON 9/21/2017
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT 0 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:IOGD:L";“:LL:STF;'E“ST'C 2 Ioe;xzrfoas Miféﬂ“ [[] pos HoLE oicoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
[] portesLE HoisT [] rricone * STEEL TEETH ] weno ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
- SOUNDING ROD INDURATED
OJ DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT VANE SHEAR TEST

OOo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




g
1 WEE 28
ag
|1 W S o , ,
g g m___k_ v +046 VIS —19M- | m o~ A.UL” m” %” i
5l< 3% 133HS 3 o] |- | | ~ 2 2 o ,
:18]°5 S5 NITHOLYW 2 e e g & g o ,
|3l :15 PP !
Rl LR R ) & - SRR SR S g &
51| |58 g3 | BRI EN ( 06 GM  _ ” . ¥ 133HS aN - oo S
| E 38 | i . — =¥ NITHOLYW | T
: S - 2 s 5 G — -
— | 1 1 1
I UL S N 5 ————- s
=2 4t : \ f- | B yest -
100 . Mm ““““ S |+ [ m | | m =
I s 9 £ [ o e
: ; BREI W Z 28& [ V5821 P o | |
J ot | @ N = oS8 ” ! £SG ! ! A v
! I i Z SEE 1 | 288 | | | |
v | L 7 7 © > — < | 2] i ' \+nole | | | | !
. I al: << Ses " SS9 L ” ” |
m {11 2y = 5% E N (g8 88 S feeeeees I k-
7 _ 2ls L -~ |t WBO% ot IS)
£ N iy i 5 L a— L fgast
] | 7 o 3z TE N | C#;Cw,u%@m. | | | | ! 3
x { U] 1 5i2 §8= | gty ] | B
N I . | | [ — |
i f10f | ¢ 25 els v | igsw | fooe FE—
‘ m o 855t V) ESS ” - ,
H 7 o B3 SsE Do | 1-- b\,%) ) | | i !
’ | # $s 2% | S POSFE | | | |
T i st g , ,
A | _ - ST :8 P uS e ” S EERREE ! S
" ..4 7 77 & nM.wJNL_N\\, 1 ,,OA | | , B ] 2
; 7 e N §8GC T Y RN ! ” ” ” ! 3
1 I | : sEg 1 P . | | | .
x - A E E i 1] s poeooees [ |
. RGN | . 83T [ 4 =2 ” A S
I LU E M 1 28 , \ | m m m m
] i L 1 | | 3. 8 : | | | |
NI 11— 35 S m S N
(el | | " | 1 i = —— $s 8 ” ” S
A
ero_m | H l T: | :e ® \ mm.mn SN | m 3
, o 1 7 7 o | 5 g 2 | R R !
yigNiIn 1 S D 58 , S
R : Il R N SRRREEEEEED | ” ,
LT HARY 3 3 1 | | |
Wi H ‘ _ , H 7 7 . ‘ ‘ ” e~ , ” ”
7 7 — 8 o | M | PR !
I | N 4 1l * 2 o™ ! A 8
Ik | Bls! | 2 @ ® | ” I
w | 3 _ L 4 7 7 7 © o ! , ! ! 9
H ‘ © _ H :_ M ! L !
[+ : : _ ) 1 T: ‘ ! 2 * \CCC\WCC m \\\\\\\\\\\\\\ m\ﬁ\
| B 7 z R A By ! !
Ate adl I I | m
! . l ; | T . | R R S |8
I | { [t | . ¥ ” = I
i | N <A | B
ol N A 1] ” ! ”
1 = L —
&V _ L 7 b m -
AT 11 m :
I E {1 | 34 |s
I t L " f | SRRREIEEEEEEEEEREEES mm M
TR HI m g |*
| 7 7 H : 7 m W | m&
g : (R AR S | <
_ L 1! | s e aa -
filtilr i : ” 23
H _7 i H 74 7 7 ! H_Q
7 7 K = r: 7 ” WA o
i _: 7 B 4 i 7:7 \\\\\\\ R HMC\ °
N RRRIE “o % | m 35 2
H 7 ; M H TA: 7 ” Em
[ e 7 7 T ! IO
FULLIT 1l s AN
[IARIE) 1! ¢ ” SR e 5
4 i =N 1l | ! T A
i 2 | | , TS R S 2 |
|| L ! 1101 A N S T I | | | AR 1|8
e iy oo i N F
1 ) Fll G | | - : | | I
k 7 | | 1 a | , , . o
A ! Pl | | | B3 R | : | |
1 | T R R S O i S gl | | e
\ : T RS ' w | ” ” ” ” ” -
k B 4 4 i T e L E I I i i i
i 1 N IR | 3= U i | | | |
— | | N In] | e — = | | |
L . 1 N B NE
w - --
A0l 2 IRE T S 1 | | | | S I
m w H 3 | | Th \\\\\\\\\\ //, | | | | %
ThHL S | M o ] m
A E | ez Loss e
_ Il | sk | T | | | |
T . 1 S < | 08 . ” ” ” ”
H - H r l 3o ! ! l | I I
\ r I 32 I S : | | | Ao |8
A SR g o
B LARNIE: LR ) e - Tk
¢ 1k {iil! | b G / | | SN ] | L
x|= VAR R S
C A e N L . gE
Q- 1 E I , g j | N 0~ I v | | -
2N il ﬂ / | ClEagl AU B | . 88
°A ! o w8 IR o EE
/ X " 3 \M R B | Mmr | 1 | | \\,\\\\\H\M\”\\\‘
iy AR 989 ” ” ” . ms
N | CIEEL T | | | 8!
WN_ l l NmB | ,\\\\\\\\,\ l l m l
: ez | C|3<F | | REREEE I B - 5!
%—| A l | Eg | | l l ,\\\\%\U\,\
R LN 2 pomm I G ! ! ” ” R
S - ” ” T ol | ” L L s
I ANYARN 5 ! ! ! SR o ! - Y
342 I $ ) ” ” ” ” | | S LR E
55 292 I R ] | | | | TUEEET
5% ! ! P I | | | | | . sl
298 \ ! ! ! St i ” ” C 3 as
o (N . R
]
/ S R N — o i
\\\\\\\\\\\\\\\\ ! g'o
A W -
““““ [ ” ” ” ” ” SRR RTH B
| S | ! ! | | | Q R'E
J | P [ | | | . B 58
| o 1 1 e ———— == 1 1 | E,J
: 2 B F R A
Cmv.qm _ | N 3 %, I | | ——————
B MY~ AQH Y@BL Y IN | N Q S 2 o I
ANS2IIS\HIFL039 : ” i S ) w”
00YIN AMOH™039750 ; o ~ S
@LyIN(©] equoung ypg , o
Lp-1-LO0IN) 9v82- R T —
RN ﬂ%wbmm_ﬁmw

SNOISIATY




I I I I ” I I I I
o 0, 0, 0, 0, o, 0, 0, 0,
9 24 S = S s 2 5 3 o 3
AN BEE 2y o o ~ 5 5 21, < 5 5
I N EE: LE T R SR S N L A N L
I I I I I I I I s
28 28 X | | | | | | | | S =
“S Wo | | | | | | | ! W,O
- L N | | | | | 1 1 1 q
[ | | | | | | | | %,
\BE g0 \ o ” | | | | | | o oE
an z C_Al _ R [ I L, \\\\\\\\ 2 T M\,W T
8l<|E 58 I ! ! ” ! ” ! ! ! SH
[+] b o9 —] n
AN KE za < = ” ” | ” | ” ” ” S8
i (S W Do Ea I I I I I I I I m S
o N G i < ” ” ” ” ! ” ” ” S
11 Mm =®w < . > TTTT T 1T T oo [ 4\\\\\\\\” \\\\\\\\ e TTTTT T AT jaapisS
i WrNu 20 | | | | | | | | |
ol | 2% 84 % sl ” ” ” ” | ” | | 58
£ 9 az DN STES | | | | | | | | &
2 O . ~ | | | | | | | | Q.
B\ O8N |l | | | | | | | T
> w | ~
. A I Z b H T Pt e T Pttt e 1 R
] = =1
\ 5§ osg = ! ! ! ” ! ! ! ! 25
gs Z ” ” ” ” ! ” ” ” 5
<se, N BW HIA. — ! ! ! ! | ! ! ! =
ek ol P 1 1 1 | 1 | | | F,W
1 AT : | S beeeooond R Lo beeeeees 2eremeeee oo A
o | A\ J M T | | | | | | ,h | SRS S
MFWM W ——— I I I I I I I I M F
[ .0\ - oz © | | | | | | ' | =28
see O3 Y=< 2 | | | | | | | | IS
=ugn T & [s] P QA
P “3 fZuw | | | | | | | &
o> 02 M ___ . N A PN [ 7 2 D, R
mO NML T 1 i T I 0 T i l =
m 203 ) | | | | | | ‘. | RGN
T HHW / | | | | | | 4 | | E,H o
N [50) N_WW | | | | | | Q | | M,A W
8 W I I I I I I I I ,R
™ A “ \ ” ” ” | | v | =58]s
S ||| N R R T r L T S H— S
< | | | | | ! | | S5 5] %
| | | ” | Py | | SES
| | | | | I | | M,W m
I I I I I I I I G,I P
oo T i T i Nt Pbooo--- T T i
| | | | | [ | | | |
| | | | | 0] | | |
I I I I 1 I I I
| | | ” | ! ” ” s
o o M ___ [ +
| | | ” | n | | | 3
I I I I I ., I I I o
I I I I I I I I I
I I I I I _, I I I
I I I I I I I I I
I I I I I ., I I I
I I I I I I I I I
T R T . H o ¥ [ . T
| | | | | L | | |
I I I I I - I I I I
| | | | | ;7 | | | o
1 1 1 | 1 | | 1 | o
\\\\\\\ e e R +
| | | | | P | | | &
I I I I I I I I I o
I I I I I . I I I I
I I I I I I I I I
| | | | o | | | |
R Rt oo R e e
| | | | . | | | |
| | | | oo | | | |
I I I I I . I I I I =)
| | | | e | | | | S
\\\\\\\ B e il s M Bl il s B it +
| | | | A | | | | m
| | | | Ll | | | |
| | | | o | | | |
i , , , | ” i J |
\\\\\\\\\\\ S e g g
| 3 | | | ! | | | |
I m. I I I ! I I I I
I I I I I I I I I
8 ! ! I ! ! ! ! o
I [(4) I I I I I I I I o
L R AEEEEEEE R RERRCRLTREEEELEE R ERRREEE EEEEEEEE I
N W./H S | | L , [ ! ! N
/ I € | | | 7 | | | | o~
w0y n/_m m. | ! | ! ! ! |
,_ o | | m | N | | | 1
> U kng = l | l | l l l |
23R 5 | Kol ! 1 | | | |
R~ IR S PR ~ I R, B | .
3 & g8 | Q8+ i | r : |
e-nlu Mw o | i m | [ 1 | | | 1
mM [V S | oo | | ! ! ! !
ST @t § | (o] . ! ! ! ”
c.m ,mm m I ,_E-Aﬂ | 1 | | | | w
- 928838 -4 . m.p':,r ““““ , ““““ R, b deeoo_o R (e
2S O¢ & 1985/ | ” ” ! ! °
S g 8% & ,Rm I ] I I I I >
“Se8 % 1@l ! h | | | |
<< rm > | | N @Q l Y l l l |
WT wis l ,wgw l | l l l |
fe sy 18 Tr-t----- Rt ALELELE SRR
N Qs u”.._ﬁu N | Py | [ ) | | | |
~ | m. =~ Qwnn
[V | [ ! | \ ! ! ! |
~ BE w8 & | | | | | | | |
R% ..‘Hm =~ l l ] | l l l |
Q s 599 | ! : , ! ” ” 8
AN w0 am .mm_w,m 20 r i 1T . IS
7 7 MU N | | | | ~
7 7 - Ny GG ! | | \ o
TA 7 7 I =S ,-m. | | | |
ils ﬂM aclua | | | |
w | | i L =R 3 83 | | | |
LT E fEe gk e ,T R s
C 7 7 7 R ) dg Wf ¢ S | | | |
. Ll Ll sk o= &8 | | | |
= Wi ||~ < =£ %-ﬁlv | | l l
3 Wu H G+ [ = | | |
- 7 & T 5 m ZR =X I I I w
B 7,/ e Zlo = ,Nam J N T T S o
: -7MH i T AY X8 ! ! 3
= I I
' I EE B AR g =X ” I
, | | 7 ok P O o2 2 ws , ,
| H ~e zF 3 8% , |
< ~~_ = ,mW ! |
7 7 7AB _ J | |
H I 8] = S P e A~ Y A (0n) H e H B Bt [t
IR R § § | |
" il | | M m ” !
I I I
n | ! o
o
N itk @@ o R
5 |l | , | B S
I I I
| L\ | ” |
- 1 1 1
= | A 0 - - L [
o 1.;7 7 _ ” .“u ” ”
I I I
i: 7 7 7 _ | ! !
A1 2 | | s
1 | | , el_. R RS R |
I I I o~
i 1 R s \ | | S
| THIRER S | | |
1!] | I: i ! ! !
= > N F------- LR L EEEEET Y R e e EEEEEEEELEEE R L LT EEE R == -
) I L 1| . | | ”
4] I I I
z I I I
i (I || i s | | .
<
! (IR RAR - I S B S AN S {720 N SN S N 18
I I I
. 2 | | s, | | B N
-3 | I I
: 7 o N | | |
: 1K 3 | | |
: | | R E S S e S -
H - [ 1 I
™~ £ l | |
IR RN | 00°00+ S —1aM:
’ i | R ” 06 VIS —19MT
| o 1! | HS INIHOLYW ! | g
. I I S R o e -~ I B (it aotneots M R L R e
I I I o
. | ! ! ~
00'00+0£6 VIS ~19M- 2 2 g |°
-— o o
€ 133HS INITHDOLYW « i «
6b/.1/8 P E—— NN R =R AN
ubp gg8@ MY~ AQY YBR/¥I\ANSBSIIS\HITL0ID QAYI\AMAY 039 Y@LV IN(CD 2qwdoung ¥RA/y-1-L0AIN) w¢&®w>mw/v\%m mmw%mmwﬁ%m_m\/om

SNOISIATY




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-110 STATION 960+00 OFFSET 23 ft RT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,090.5 ft TOTAL DEPTH 10.0 ft NORTHING 644,243 EASTING 943,273 24 HR. Dry

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-111 STATION 961+01 OFFSET 26 ft RT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,091.8ft TOTAL DEPTH 6.5 ft NORTHING 644,335 EASTING 943,233 24 HR. Dry

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 88% 02/11/2017

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

HAMMER TYPE  Automatic

| DRILL METHOD H.S. Augers

DRILL METHOD H.S. Augers

DRILLER S. Davis

START DATE 03/27/18

COMP. DATE 03/27/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 03/27/18

COMP. DATE 03/27/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5t : ! f NO. |/woll 6 | Eev. DEPTH () () 0.5ft | 0.5ft | 0.5t : ! . NO. |voll &
2095 2095 |
I 20018l 00 [ 20018 GROUND SURFACE 0.0
2000 |2.0905F 00 2,000.5 GROUND SURFACE 09 | 5000 } 1 2 | 5 +7 - M T RESIDUAL
-+ 1 1 3 O — 1 — Brown, Clayey SILT (A-5) with Trace Mica,
_*4 ML RESIDUAL 2,089.1 i 27
T - 2 Brown-Orange, Fine Sandy Clayey SILT 20883T 35 Bndashad euanbndnsh nhataninds noo- \__Rock Fragments, and Organics (Roots) ——=-
208701 a5 \ o (A-5) with Trace Mica b 25 45 32 77 M Gray-Green, Silty Fine SAND (A-2-4) with
T CO R I S Mo N STES 2001 _ _ _ SomeRockFragments 5]
2085 I » N 4] * CRYSTALLINE ROCK 65
T - Y 60/0.1 60/0-1 Gray (BIOTITE GNEISS) [
1S S N Boring Terminated with Standard
208201 85 7 I S () NN Penetration Test Refusal at Elevation
8 5 -4 - M ML 20805 10.0 2,085.3 ft in CRYSTALLINE ROCK (BIOTITE

Boring Terminated at Elevation 2,080.5 ft in
SILT (RESIDUAL)

Note:
0.0-0.1' = SURFICIAL ORGANIC SOILS

GNEISS)

Note:
1. 0.0'-0.3' = SURFICIAL ORGANIC SOILS
2. Auger Refusal at 6.4'




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-112(1) STATION 963+00 OFFSET 36 ft RT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,095.2 ft TOTAL DEPTH 4.3 ft NORTHING 644,520 EASTING 943,160 24 HR. Dry

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-112(2) STATION 963+05 OFFSET 36 ft RT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,095.1 ft TOTAL DEPTH 3.2 ft NORTHING 644,525 EASTING 943,158 24 HR. Dry

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

HAMMER TYPE  Automatic

| DRILL METHOD H.S. Augers

DRILL METHOD H.S. Augers

DRILLER S. Davis

START DATE 03/27/18

COMP. DATE 03/27/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 03/27/18

COMP. DATE 03/27/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tEV ELEv |PEETH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tEV ELEv |PEETH o SOIL AND ROCK DESCRIPTION
)| w) (f) | osft | 05ft | 0.5t | [0 25 50 75 100/ | No. |/moll & | eev.y DEPTH (1) )| w) () | osft | o5ft | 0.5t | [0 25 50 75 100( | NO. [ ol o
2100 | 2100 |
2005 | 2.0052T 0.0 [ 20952 GROUND SURFACE 0.9 | 2095|2005 1T aa 2,095.1 GROUND SURFACE 0.0
T 2 | 4[| 5 - +9 = W i RESIDUAL T 2| 3| 4 +7 - W RESIDUAL
T A S S S | 20027 Brown, Fine Sandy SILT (A-4) with Trace 1 1. . L 2,002.7 Brown, Fine Sandy SILT (A-4) with Trace 2
1 AT T T T T T ST N \Mica, Rock Fragments, and Organics (Roots)/— 200191 392 i e A ?_ 2.091.9 \Mica, Rock Fragments, and Organics (Roots)/
2,090.9 CRYSTALLINE ROCK 43 60/0.0 60/0.0 CRYSTALLINE ROCK
(BIOTITE GNEISS) / Gray (GNEISS)

Boring Terminated at Elevation 2,090.9 ft in
CRYSTALLINE ROCK (BIOTITE GNEISS)

Note:
1. 0.0-0.1'= SURFICIAL ORGANIC SOILS
2. Auger Refusal at 4.3'
3. Offset to B-112(2) due to Auger Becoming
Crooked

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,091.9 ft in CRYSTALLINE ROCK (BIOTITE
GNEISS)

Notes:
1. 0.0-0.1" = SURFICIAL ORGANIC SOILS
2. Auger Refusal at 3.2'
3. Offset to B-112(3) due to Shallow Refusal




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-112(3) STATION 963+10 OFFSET 35ftRT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,094.5 ft TOTAL DEPTH 2.8 ft NORTHING 644,529 EASTING 943,155 24 HR. Dry

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-113 STATION 965+54 OFFSET 35ftRT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,093.7 ft TOTAL DEPTH 7.0 ft NORTHING 644,752 EASTING 943,058 24 HR. 4.8

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 03/27/18

COMP. DATE 03/27/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 03/27/18

COMP. DATE 03/27/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
205 1 . | 20045 GROUND SURFACE 0.0 [2095
A 1 2 4 *6- - - . - . - . - W - RESIDUAL 20937+ 00 GROUND SURFACE 0.0
> 001 7' e IR S IS B 3_ - 2,092.4 \ Brown, Fine Sandy SILT (A-4) with Trace 2.1 b 1 1 3 &4_‘\' \ R R M White-B CIRESIIID:'UAII c sand
E LEENFEEN BN ECEENCRET BEECYEC = 20017 \Mica, Rock Fragments, and Organics (Roots)[—2& 1 T~ | ite-trown, Llayey Fine to Loarse Sandy
60/0.0 60/0.0 \ CRYgSTALLINE RO%K ( ) 2090 | 2.0000T 3.5 Te=d - SILT (A-4) with Trace Organic (Roots) from
B U U H
\ Gray (BIOTITE GNEISS) / ] 3T {46 | 47 T~ e v 0.0-2.3, Trace Mica, and frace to Some
Boring Terminated with Standard i LD 9 6.0
Penetration Test Refusal at Elevation 20867+ 70 PPy CRYSTALLINE ROCK 7.0
2,091.7 ft on CRYSTALLINE ROCK 60/0.0 60/0.0 \ Gray (BIOTITE GNEISS) /
(BIOTITE GNEISS) Boring Terminated with Standard
Not Penetration Test Refusal at Elevation
ote:

1. 0.0-0.1" = SURFICIAL ORGANIC SOILS
2. Auger Refusal at 2.8'

2,086.7 ft in CRYSTALLINE ROCK (BIOTITE

GNEISS)

Note:
1. Auger Refusal at 7.0'




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-114 STATION 970+00 OFFSET 32 ftRT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,091.3ft TOTAL DEPTH 10.0 ft NORTHING 645,164 EASTING 942,889 24 HR. Dry

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-115 STATION 972+00 OFFSET 80 ft RT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,106.3 ft TOTAL DEPTH 25.0 ft NORTHING 645,368 EASTING 942,861 24 HR. Dry

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018 | DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis START DATE 03/27/18 COMP. DATE 03/27/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 03/28/17

COMP. DATE 03/28/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tEV ELEv |PEETH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tEV ELEv |PEETH o SOIL AND ROCK DESCRIPTION
)| @ | ® | osit|osft | osf| |0 25 50 75 100/ | No. |/moll & | eev.y DEPTH (1) )| @ | ® | osit | ostt | osf| |0 25 50 75 100/ [ NO. | /Mol
2095 2110 |
»0913T a0 2,001.3 GROUND SURFACE 0.0 21063t a4 F 2,106.3 GROUND SURFACE 0.0
2090 3 | 19 | 41 oo M RESIDUAL 2105 1 2 | 4 _*6- — M = RESIDUAL
B // Brown, Silty Fine SAND (A-2-4) with Trace 7] 1043 Red, Fine Sandy Silty CLAY (A-7) with Trace ,__ _2.0|
20878l a5 Y Organics (Roots), Mica, and Manganese 21008l a5 N _\\____OLga_”iE (Roots) and Mica_
] 20 | 21 [ 21 .. Y{‘Z M Deposits ] 3 5 7 . *12_ M Red-Brown, Fine Sandy SILT (A-4) with
i . i R S Trace Manganese Deposits, Micaceous
2085 a 1 2100 ] \
20828] g5 ol 200781 g5 A
B2 2 M 2,081.3 10.0 7 6 8 1 10 T @18 M
Boring Terminated at Elevation 2,081.3 ft in 2095 1 A
SAND (RESIDUAL) ] 7
) 200281 135 Y
Note: ] 4 5 5 - 10 - M
1.0.00.3' = SURFICIAL ORGANIC SOILS i : _\9
2090 h
- - - \. -
20878l 185 v
i 7 7 | 10 .. *17 M
2085 h Y
AJ
20828l 235 :::t\
10 9 12 7 M 2,081.3 25.0

Boring Terminated at Elevation 2,081.3 ft in
SILT (RESIDUAL)




NCDOT BORE DOUBLE 14700A_GEO_BH_RDWY WALL.GPJ NC_DOT.GDT 11/20/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 9

WBS 36030.1.FS4 | TIP 1-4700A | COUNTY BUNCOMBE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-116 STATION 973+98 OFFSET 78 ft RT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,103.6 ft TOTAL DEPTH 25.0 ft NORTHING 645,552 EASTING 942,786 24 HR. Dry

WBS 36030.1.FS4 TIP 1-4700A COUNTY BUNCOMBE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 8 on WBL from 960+00 to 975+50, 39.5' Right GROUND WTR (ft)
BORING NO. B-117 STATION 975+00 OFFSET 50 ft RT ALIGNMENT -WBL- 0 HR. Dry
COLLARELEV. 2,081.6ft TOTAL DEPTH 10.0 ft NORTHING 645,633 EASTING 942,713 24 HR. Dry

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  F&R2175 CME-55 82% 02/20/2018

HAMMER TYPE  Automatic

| DRILL METHOD H.S. Augers

DRILL METHOD H.S. Augers

DRILLER S. Davis

START DATE 03/28/18

COMP. DATE 03/28/18

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 03/28/18

COMP. DATE 03/28/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t : ! . NO. [/moll 6| Eev. @ DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t : ! . NO. |/woll o
2105 | 2085 |
21036+ 00 2,103.6 GROUND SURFACE 0.0 1
T T2 % e M RESIDUAL I i
T N 2,101.6_ Red, Fine Sandy Silty CLAY (A-7) with Trace — _2.0] 20816+ 00 wort— 5 2,081.6 GROUND SURFACE 0.0
T N Mica, Manganese Deposits, and Organics T - M RESIDUAL
21001210041 35 7 8 12 > M (Roots) | 2080 -T ‘\5 2;07&6_\ Brown, Clayey Fine Sandy SILT (A-4) with _ _2.0]
T - fzo - Red, Fine Sandy SILT (A-4) with Trace Mica 2078171 35 N . _ ____ Trace Organics (Roots) __ __ _
1 R and Manganese Deposits T 6 5 7 *12 M Red, Fine Sandy Silty CLAY (A-7) with Trace
1 ) 1 o Mica and Manganese Deposits
2095|20951] 85 , 2075 T |
J
T+ S48 - |12 M 50731 T 85 - -l Brown, Fine Sandy SILT (A-4) with Trace
T TN 7 5 7 -l Mica and Manganese Deposits
+ A\ -@13- M 10.0
1 A Boring Terminated at Elevation 2,071.6 ft in
2090 | 2.0001] 135 5 5 ™ \‘ " SILT (RESIDUAL)
1 - 921
T -1
I o
2085 [ 2085 1T 185 ]
1 3 9 11 .. & M
1 F
T - 20816  _ _ _ __ _ ___ ____ __ _ 220
2080 | 2.080.1T 235 s White-Brown, Silty Fine SAND (A-2-4)
’ ’ 10 Y M 2,078.6 25.0

Boring Terminated at Elevation 2,078.6 ft in
SAND (RESIDUAL)

Note:
1. 0.0-0.1" = SURFICIAL ORGANIC SOILS




