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CAUTION NOTICE

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

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

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

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

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

NOTES
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.

R-3830 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. e
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI1586). SOIL CLASSIFICATION P T — SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: e ——— ANGULARTTY OF GRAING n'épgsssmsn | CORSTAL PLAIN MATERIAL, Tt 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 uL Y 2 ARENACEQUS
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.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 — ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS RGN HATERIALS MINERAL OGICAL COMPOSITION 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) 1> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. FOCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P =1 = wi a5 a6~ ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. gms% Gggzggé sg:f;;. fﬁ; S CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. 2 7 COMPRESSIBILITY :gg;cmggf'-'-'m SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
R R v SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SYMBOL 3535?353 MIBDER:TELV 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
— S e HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
' PERCENTAGE OF MATERIA = ———1 s#LL BES.ETC.
"o L WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.'2‘.:3 GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOoILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER R
TRACE OF ORGANIC MATTER 5 - 3% - TRACE - 0% HAMMER IF CRYSTALLINE. DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
iy LITTLE ORGANIC MATTER 3 -5z 5 - 127 LITTLE 10 - 207 HORIZONTAL.
PASSING *4 - 5% - 127 - 207
Ss':f 0 _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VEFg’ IS)"'G“T ggsg,ﬁsgsg:“;va;gii:' ;'Poé'gagzr,‘::?c?'s?lzi ;3:2:?,_?A;Oito';"::;"uﬁ;:; ﬁg:;'é‘:sadswgpﬁg' DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY ORGANIC > 107 > 207 HIGHLY 35% AND ABOVE v st - : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 Mx NP {1 Mx| 1@ Mx | 11MN [ 10N [ 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY - - 4 OF A CRYSTALLINE NATURE. . -
GROUP INDEX ) ] ) amc |8 mx |12 mx]16 mx|No mx AMOUNTS OF Ums": GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —;f,;'g ,;E,?Air\fgc TTUSED;?: :ﬁ;f.fé': EPAZF\‘OA':.ELEAt OrNoG Tv::cgnzgﬁggms EEN DISPLACENENT 07 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 | 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 | 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
CENRATIG P Zpu PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT T0 GOOD FAIR TO POOR PO0R POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
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* SOUND 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) 23925 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 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 B0DY OF SOIL OR ROC INS QUT IN ONE OR MORE DIRECTIONS
GRANULAR IF_TESTED, WOULD YIELD SPT N VALUES > I88 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE le 10 30 N/a ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
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 g
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 2.25 10 2.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD VIELD SPT N VALUES < 168 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4108 0.5 10 1.0 S77=77%  INFERRED ROCK LINE O vowIToRING 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 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER':AFS‘;IFF 15 )Tgom 2 )Tg 4 wrrpet ALLUVIAL SOIL BOUNDARY A R ATION (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 - oo UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
2] UNSUITABLE WASTE «*s ACCEPTABLE,BUT NOT TO BE
OPENING (MM) 476 200 0.42 025 0075 0.053 eEs e B S FEET oF HORD 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
o Jo— — COARSE FINE o e 333’&'&33r :rcugnégﬁgéilgnngség:ggdgr«’?aw EVBANKMENT OR. BACKFILL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (CoB. (GR.) SAND SAND (SL.) L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 0.25 .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 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 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
(SAT. FROM BELOW THE GROUND WATER TABLE o FINE oL, - SILT. SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T o o AT A D EXPRECOLD Aa e Ea e
w LIOUID LIMIT i . 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 SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::PNI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLASTIC LIMIT 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: 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 L 0113
" DRY - O REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET FIAD= FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8'HOLLOW AUGERS e [+ INDURATION F&R BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED FROM
- LeTc. | NCDOT ON 10/16/2017
PLASTICITY INDEX (D ORY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION |Rs ;;iGHATsleFr:zcgz ::;QIZLMBE: Ocssmir;:zc;. HEAT, PRESSURE, ETC
U s
NON PLASTIC -5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH J
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT % casive [] s sovence HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIST [ rricone "STEEL TEETH | [ wano aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
MOBILE-57 O — [ souoms aoo 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. O O O EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS : DATE: 8-15-14
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NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 4

WBS 38887.1.1 | TIP R-3830 | COUNTY LEE | GEOLOGIST D. Kubinski

SITE DESCRIPTION Retaining Wall 1 on -L- from 19+27.37 to 21+44.74, Right GROUND WTR (ft)
BORING NO. RW1-1 STATION 10+52 OFFSET 1ftRT ALIGNMENT -WL1- 0 HR. 9.2
COLLARELEV. 44238 ft TOTAL DEPTH 14.9 ft NORTHING 622,234 EASTING 1,956,748 24 HR. 7.3

WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 1 on -L- from 19+27.37 to 21+44.74, Right GROUND WTR (ft)
BORING NO. W1-1G STATION 11+09 OFFSET 1ftLT ALIGNMENT -WL1- 0 HR. Dry
COLLARELEV. 443.1ft TOTAL DEPTH 10.0 ft NORTHING 622,268 EASTING 1,956,793 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  TRI8B016 MOBILE B-57 90% 02/22/2016

| 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 E. Estep

START DATE 02/20/17

COMP. DATE 02/20/17

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/04/17

COMP. DATE 12/04/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev PEETH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH o 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
445 445 |
a8 ] aq GROUND SURFACE 04 wios Lo [ 4431 GROUND SURFACE 99
T 2157 (] ez COASTAL PLAIN T 31316 || & M ASPHALT
240 1 R Brown, silty fine to coarse SAND (A-2-4) 25| | 440 1 .® ABC STONE J— 2.0
43941 34 ¥ T 7 7 Reddish-brown/yellowish-brown, silty clayey | 4396 35 Ny ARTIFICIAL FILL !
I 7 11 Y] - \..33. - fine to coarse SAND (A-2-6) ES 11 13 16 © - Iwog " M Orange-brown, clayey fine to coarse sandy |
I A I O D - R . SILT(A4) ]
T ;no T 7/ 436.1 COASTAL PLAIN __ 10
435 1 , 435 T 7 NV ~1 Red-brown, clayey fine to coarse sandy SILT
suat e f L L T 7 BN S B e - - || RO w kg __(A-4), vith trace quartz fragments __|
1 . ,/10 . [ o5 433.1 Yellow-brown, clayey fine to coarse SAND 10.0
1 e (A-2-6)
430 1 7 - R - Boring Terminated at Elevation 433.1 ft in
429471 134 T Yellowish-brown, gray, silty fine to coarse 14.0 SAND (COASTAL PLAIN)
¥ 2111 2 ||ex- ~
®: \ SAND (A-2-4) /149
Yellowish-brown, gray to purple-gray, highly
plastic, fine to c?zﬁt_aeiandy silty CLAY NOTES:

Boring Terminated at Elevation 427.9 ft in
CLAY (COASTAL PLAIN)

Topsoil (0.0 to 0.3 foot)

1) Boring Filled Immediately After Drilling
(FIAD) due to location in parking lot




NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 38887.1.1 | TIP R-3830 | COUNTY LEE | GEOLOGIST D. Kubinski

SITE DESCRIPTION Retaining Wall 1 on -L- from 19+27.37 to 21+44.74, Right GROUND WTR (ft)
BORING NO. RW1-2 STATION 11+54 OFFSET 1ftRT ALIGNMENT -WL1- 0 HR. 9.8
COLLARELEV. 4436 ft TOTAL DEPTH 15.5 ft NORTHING 622,284 EASTING 1,956,836 24 HR. FIAD

WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 1 on -L- from 19+27.37 to 21+44.74, Right GROUND WTR (ft)
BORING NO. W1-2G STATION 12+09 OFFSET 3ftRT ALIGNMENT -WL1- 0 HR. Dry
COLLARELEV. 4424 ft TOTAL DEPTH 15.0 ft NORTHING 622,304 EASTING 1,956,887 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  TRI8B016 MOBILE B-57 90% 02/22/2016 | 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 E. Estep START DATE 02/20/17 COMP. DATE 02/20/17 | SURFACE WATER DEPTH N/A

DRILLER S. Davis START DATE 12/04/17

COMP. DATE 12/04/17

SURFACE WATER DEPTH N/A

DRIVE AMP. L DRIVE WS PER FOOT SAMP. L
E(LfItE)V RIVE DE(E)TH BLOW COUNT BLOWS PER FOOT s \ /4 S SOIL AND ROCK DESCRIPTION E(LfItE)V RIVE DE(E)TH BLOW COUNT BLOWS 00 5 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100| [ NO. [/moll &
445 - 445 L
41 L 4436 GROUND SURFACE 0.0 + -
426+ 10 1 . . BN I %— 4426 ASPHALT 1.0 - F 4424 GROUND SURFACE Y
T N M C 4411 ARTIFICIAL FILL 25 2 1- ASPHALT Fa——
440 T - "\ I ~ 7 71 Reddish-brown, highly plastic, fine to coarse |~ — | | 440 T 4 ° 6 - @11 S§-1 [ 20% 4404 ARTIFICIAL FILL — 29
439 6__: 4.0 = 0 5 . . \__ \_ _ _ _sandysilty CLAY (A-7-6) | 4389 | 35 ANV R Orange-brown, clayey fine to coarse sandy |
T o }22 o M Ny COASTAL PLAIN T 7 [ 12 | 14 S s - ss2 | 16% L SILT(A4) J
1 AN IR n Reddish-brown, gray, orange, fine to coarse 1 L COASTAL PLAIN
435 4 S o461 sandyCLAY(A6) T3 435 + 4 4354  Red-brown-gray, clayey fine to coarse sandy 7.0
4346+ 90 7 o Yellowish-brown, clayey fine to coarse SAND -+ 4 A SN e W -1 | I o ) R ]
+ 3 3 4 ¢ M \\'— (A-2-6) 4339 85 > 3 3 -/ 553 | 21% \ Yellow-brown, clayey fine to coarse SAND
1 T ST T % - "5 2
1 | - _ 125 1 1. \
430 4296 14.0 | | quple, reddish-brown, gray, highly plastic, 430 1 f \
T 5 5 5 ‘4 . W § 28 fine to coarse sandy silty CLAY (A-7-6) 5 428 9 135 1- \
. 3 3 4 97 WP 4274 15.0

Boring Terminated at Elevation 428.1 ft in
CLAY (COASTAL PLAIN)

Boring Terminated at Elevation 427.4 ft in
SAND (COASTAL PLAIN)

NOTES:

1) Boring Filled Immediately After Drilling
(FIAD) due to location in parking lot




GEOTECHNICAL BORING REPORT SHEET 6

BORE LOG

WBS 38887.1.1 | TIP R-3830 | county LEE | GEOLOGIST D. Kubinski

SITE DESCRIPTION Retaining Wall 1 on -L- from 19+27.37 to 21+44.74, Right GROUND WTR (ft)
BORING NO. RW1-3 STATION 12+71 OFFSET 1ftRT ALIGNMENT -WL1- 0 HR. Dry
COLLARELEV. 4463 ft TOTAL DEPTH 16.0 ft NORTHING 622,330 EASTING 1,956,943 24 HR. Dry

DRILL RIGIHAMMER EFF./DATE TRI8016 MOBILE B-57 90% 02/22/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Autometic

DRILLER E. Estep

START DATE 02/20/17

COMP. DATE 02/20/17

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)T"' . 25 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft 0.5ft | ) NO. MOI| G DEPTH (ft)
450
446.3 00 GROUND SURFACE 0.0|
445 2 3 _'+7' S M [N ROADWAY EMBANKMENT
I_\ Brown, fine to coarse sandy CLAY (A-6), with
100 .‘—\é w3 _ __ _ tracegavel —2Y
4418 1 45 i COASTAL PLAIN
1 4 . \ Yellowish-brown, fine to coarse sandy CLAY
440 ¥ M N (A-6)
S\ - NS e ____ 1§
-y - Reddish-brown, gray, yellowish-brown, highly
436.8 95 B \ plastic, fine to coarse sandy silty CLAY
435 6 ]| .¥18 M § (A-7-6)
e N 125
. // .. Reddish-brown to gray, silty clayey fine to
4318 1 145 7 X coarse SAND (A-2-6)
2 1 92 - M 16.0

Boring Terminated at Elevation 430.3 ft in
SAND (COASTAL PLAIN)

Topsoil (0.0 to 0.4 foot)




T.I.P.ID NO.: R-3830

DESCRIPTION: Retaining Wall 1 on -L- from 19+27.37 to 21+44.74, Right

REPORT ON SAMPLES OF:

WBS No.: 38887.1.1

SOIL FOR QUALITY

DATE SAMPLED: 12/17

SAMPLED FROM: -WLi1-

SUBMITTED BY:  D. Racey

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

COUNTY:
RECEIVED:

REPORTED:

BY:

Lee

12/17

12/17

S. Alkhafaiji

Certification No. 101-01-0603

SHEET 7

PROJ. SAMPLE NO. SS-1 SS-2 SS-3
BORING NO. W1-2G W1-2G W1-2G
Retained #4 Sieve % 0.2 0.8 0.0
Passing #10 Sieve % 99.3 97.9 99.9
Passing #40 Sieve % 80.4 73.0 78.7
Passing #200 Sieve % 51.3 43.2 29.7
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 32.3 41.3 46.8
Fine Sand Ret - #270 % 18.1 16.0 24.4
Silt 0.053 - 0.010 mm % 6.0 4.5 2.2
Clay < 0.010 mm % 43.6 38.2 26.6
L.L. 30 38 37
P.L. NP NP 23
P.l. NP NP 14
AASHTO Classification A-4(0) A-4(0) A-2-6(0)
Station 12+09 12+09 12+09
Offset 3'RT. 3'RT. 3'RT.
Depth (ft) 0.5 3.5 8.5
to 2.0 5.0 10.0
Alignment -WL1- -WL1- -WL1-
Moisture Content (%) 19.5 16.4 21.3
Organic Content (%) NT NT NT

NP = Not plastic

NT = Not tested
ND = Not Determined
CL = Centerline

W.P. Alton, P.E.

Soils Engineer




R-3830

REFERENCE

38887

T

PROJEC

CONTENTS
SHEET NO.

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

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _LEE
PROJECT DESCRIPTION NC 42 FROM US 421 TO SR 1579

(MAIN STREET) IN SANFORD AND ALONG SR 1579
FROM NC 42 TO SR 1538 (E. HARRINGTON AVE.) IN
BROADWAY

SITE DESCRIPTION _RETAINING WALL 2 ON -L- FROM
22+84.00 TO 27+70.00, RIGHT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-3830 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
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.

KLEINFELDER PERSONNEL F&R PERSONNEL
D. KUBINSKI S. WOODS
E. ESTEP S. DAVIS

J. DAVIS

INVESTIGATED BY _FER, Inc.
KLEINFELDER

oRAWN BY _T-T. WALKER

CHECKED BY _ P~ ALTON

SUBMITTED BY _P-ALTON
pATE _JANUARY 2018
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SHEET ‘TOTAL

SINCE Prepared in the Office of:

FROEHLING & ROBERTSON, INC.
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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.

R-3830 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. e
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM DI1586). SOIL CLASSIFICATION P T — SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: e ——— ANGULARTTY OF GRAING n'épgsssmsn | CORSTAL PLAIN MATERIAL, Tt 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 uL Y 2 ARENACEQUS
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.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 — ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS RGN HATERIALS MINERAL OGICAL COMPOSITION 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) 1> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. FOCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P =1 = wi a5 a6~ ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. gms% Gggzggé sg:f;;. fﬁ; S CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. 2 7 COMPRESSIBILITY :gg;cmggf'-'-'m SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
R R v SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
SYMBOL 3535?353 MIBDER:TELV 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
— S e HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
' PERCENTAGE OF MATERIA = ———1 s#LL BES.ETC.
"o L WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.'2‘.:3 GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOoILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER R
TRACE OF ORGANIC MATTER 5 - 3% - TRACE - 0% HAMMER IF CRYSTALLINE. DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
iy LITTLE ORGANIC MATTER 3 -5z 5 - 127 LITTLE 10 - 207 HORIZONTAL.
PASSING *4 - 5% - 127 - 207
Ss':f 0 _ — 4 x| 4110040 wx] 41 10| 40 x| 41 e |40 x| 4t o SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VEFg’ IS)"'G“T ggsg,ﬁsgsg:“;va;gii:' ;'Poé'gagzr,‘::?c?'s?lzi ;3:2:?,_?A;Oito';"::;"uﬁ;:; ﬁg:;'é‘:sadswgpﬁg' DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR HIGHLY ORGANIC > 107 > 207 HIGHLY 35% AND ABOVE v st - : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
Pl 6 Mx NP {1 Mx| 1@ Mx | 11MN [ 10N [ 10 Mx |10 Mx | 11 MN [ 11 MN VODERATE HIGHLY - - 4 OF A CRYSTALLINE NATURE. . -
GROUP INDEX ) ] ) amc |8 mx |12 mx]16 mx|No mx AMOUNTS OF Ums": GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —;f,;'g ,;E,?Air\fgc TTUSED;?: :ﬁ;f.fé': EPAZF\‘OA':.ELEAt OrNoG Tv::cgnzgﬁggms EEN DISPLACENENT 07 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 | 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 | 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
CENRATIG P Zpu PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT T0 GOOD FAIR TO POOR PO0R POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
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* SOUND 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) 23925 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 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 B0DY OF SOIL OR ROC INS QUT IN ONE OR MORE DIRECTIONS
GRANULAR IF_TESTED, WOULD YIELD SPT N VALUES > I88 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL MEDIUM DENSE le 10 30 N/a ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
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 g
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 2.25 10 2.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD VIELD SPT N VALUES < 168 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4108 0.5 10 1.0 S77=77%  INFERRED ROCK LINE O vowIToRING 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 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER':AFS‘;IFF 15 )Tgom 2 )Tg 4 wrrpet ALLUVIAL SOIL BOUNDARY A R ATION (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 - oo UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
2] UNSUITABLE WASTE «*s ACCEPTABLE,BUT NOT TO BE
OPENING (MM) 476 200 0.42 025 0075 0.053 eEs e B S FEET oF HORD 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
o Jo— — COARSE FINE o e 333’&'&33r :rcugnégﬁgéilgnngség:ggdgr«’?aw EVBANKMENT OR. BACKFILL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (CoB. (GR.) SAND SAND (SL.) L MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 0.25 .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 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 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
(SAT. FROM BELOW THE GROUND WATER TABLE o FINE oL, - SILT. SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH T o o AT A D EXPRECOLD Aa e Ea e
w LIOUID LIMIT i . 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 SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R::PNI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
PLL | PLASTIC LIMIT 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: 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:
" DRY - O REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET FIAD= FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8'HOLLOW AUGERS e [+ INDURATION F&R BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED FROM
- LeTc. | NCDOT ON 10/16/2017
PLASTICITY INDEX (D ORY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS [ FOR SEDIMENTARY ROCKS, INDURATION |Rs ;;iGHATsleFr:zcgz ::;QIZLMBE: Ocssmir;:zc;. HEAT, PRESSURE, ETC
U s
NON PLASTIC -5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH J
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT % casive [] s sovence HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIST [ rricone "STEEL TEETH | [ wano aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
MOBILE-57 O — [ souoms aoo 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. O O O EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS : DATE: 8-15-14
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NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 4

WBS 38887.1.1 | TIP R-3830 | COUNTY LEE | GEOLOGIST D. Kubinski

SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft)
BORING NO. RW2-1 STATION 10+96 OFFSET 3ftRT ALIGNMENT -WL2- 0 HR. Dry
COLLARELEV. 4440 ft TOTAL DEPTH 15.6 ft NORTHING 622,381 EASTING 1,957,098 24 HR. FIAD

WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST D. Kubinski

SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft)
BORING NO. RW2-2 STATION 11474 OFFSET 1ftLT ALIGNMENT -WL2- 0 HR. 18.6
COLLARELEV. 4416 ft TOTAL DEPTH 29.8 ft NORTHING 622,420 EASTING 1,957,165 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  TRI8016 MOBILE B-57 90% 02/22/2016

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF/DATE  TRI8B016 MOBILE B-57 90% 02/22/2016

DRILL METHOD  Wash Boring

HAMMER TYPE  Automatic

DRILLER E. Estep

START DATE 02/20/17

COMP. DATE 02/20/17

| SURFACE WATER DEPTH N/A

DRILLER E. Estep

START DATE 02/20/17

COMP. DATE 02/21/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev PEETH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH ) SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | ) | ost | ost | ost | |0 25 50 75 100| [ NO. | /Mol
445 | 445 |
4448 GROUND SURFACE 88 T O
432 . 08 1 . ST ASPHALT T C
1 5 N I M INS ABC STONE 13 1 L 4418 GROUND SURFACE 94
440 r s \\ . NS 4405 COASTAL PLAIN 35| [ 440 |-4406 T 1.0 - -1 F 4406 ASPHALT [— 10
43991 41 5 1T " “1|  Brown, silty fine to coarse SAND (A-3) T 4 7 9 *16 M — ABC STONE /
1 ;/‘_19 § " Yellowish-brown, silty fine to coarse sandy ! 4381 T 35 §: COASTAL PLAIN
T L N 43 \_ _______ClAY(Ae) 75 4 6 8 i _}14‘ W \_ Reddish-brown, gray, yellowish-brown, highly
1 A R — T Reddish-brown, gray, yellowish-brown, highly r— —"= AR \_ plastic, fine to coarse sandy silty CLAY
435 | 4349 91 . = . ‘ y \ | plastic, fine to coarse sandy silty CLAY | 435 // \\_434 ; (A-7-6) .5
T 99 - o ¥ ____ _ d 4333 T 83 ;- T~ T T Gray & yellowish-brown. sity dlayey fine |
+ o 53 Yellowish-brown, gray, silty clayey fine SAND 1 1 1 L. W Q- Gray & ye"°"‘gihNg°"&V”2s Z‘“y clayey fine
T S Lo 4315 (A-2-6) 12.5 [\ 2 e o 1 (A-2-6)
+ I - T TN s —— — = 7 \ - \“\'._
430 | 4209 1 141 | \ YeIIOW|s.h-blrown, gray, reddlsh-byown, highly 430 \ Sod
2 3 7 M plastic, fine to coarse sandy silty CLAY \ osd 4200 o 125
o7 4284 (A-7-6) —158] 42831133 | < A B Gray & yellowish-brown, highly plastic, fine to
Boring Terminated at Elevation 428.4 ft in 5 K w \_ coarse sandy silty CLAY (A-7-6)
CLAY (COASTAL PLAIN) SN NY
425 \ §_
4233 T 183 T '\\' \'
S BCE I Y AN
420 A §‘_
\
4183 T 233 - s Yo \:
2 W
. 6\6 L. §_
415 SN N
N N4t 218
4133 T 283 N DY Gray, silty clayey fine to coarse SAND
Ce oo N L. ~ y, Siity clayey
n{s|= N . - W ST 4118 (A-2-6) 298

Boring Terminated at Elevation 411.8 ft in
SAND (COASTAL PLAIN)




NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 38887.1.1 | TIP R-3830 | county LEE | GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft)
BORING NO. W2-1G STATION 12+31 OFFSET 1 ftRT ALIGNMENT -WL2- 0 HR. Dry
COLLAR ELEV. 440.1 ft TOTAL DEPTH 25.0 ft NORTHING 622,439 EASTING 1,957,218 24 HR. FIAD

WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST D. Kubinski

SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft)
BORING NO. RW2-3 STATION 12+74 OFFSET 1ftLT ALIGNMENT -WL2- 0 HR. 7.2
COLLARELEV. 43938 ft TOTAL DEPTH 35.2 ft NORTHING 622,457 EASTING 1,957,257 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/DATE  TRI8B016 MOBILE B-57 90% 02/22/2016

DRILL METHOD  Wash Boring

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 12/04/17

COMP. DATE 12/04/17

| SURFACE WATER DEPTH N/A

DRILLER E. Estep

START DATE 02/21/17

COMP. DATE 02/21/17

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 V4E SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 o SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5t ! ! ! NO. | ol 6 | eev. DEPTH (ft) () 0.5ft | 0.5ft | 0.5t ! ! ! No. |wvoil o
445 | 440 | 439.8 GROUND SURFACE 0.0
4 L 4387 + 1.1 N o) ASPHALT N0
T - + 676 |]- -}13- M RER A ABC STONE [
T - 4361 T 3.7 _/ T = ! ARTIFICIAL FILL — —
440 T [ 440.1 GROUND SURFACE 00| | 435 2 2 1 P T w B Reddish-brown, yellowish-brown, clayey fine |
R e e e = 1Y T8 ASPHALT o T .. N  _to_coarse SAND (A-2-6), with trace gravel |
1 . o SS5 | 12% L \ ABC STONE [ 1 - b_ 4323 'COASTAL PLAIN 75
4366 + 35 . R —371—\ ARTIFICIAL FILL — 20 4311 T 87 I £ = === Gray, yellowish-brown, fine to coarse sandy j— —=
435 T 3 4 5 P T $S-6 | 19% FieT | Brown, clayey fine to coarse sandy SILT | 430 1 > > - \- | G CLAY(AG) _ _ _ _ _ J
- i BT \ (A-4), with some gravel ] - —ﬁ‘ w \— Gray, yellowish-brown, reddish-brown, highly
+ 5 \- T T T T TCOASTALPLAIN ~ T — T \ s \— plastic, coarse to fine sandy silty CLAY
T 1. RVE White-gray, clayey fine to coarse SAND T N \' /-
4316 + 85 : Losd (A-2-7) 4261 137 N N
T 3 2 3 & - Wk S - i
430 I 5 oS 425 T Z | 4|9 13 w RN
4266 + 135 1. FOT + R NY
T 3 yi 3 1 w kS 421171 187 T i
425 & A 420 3719 s W)
T v x_ T , \_
T N\ s 4231 17.0 T B NY
-+ - e\ - —_——— e — — — = — — — —— — — — — — — —— — -+ - - - \—
\ Brown-red, silty CLAY (A-7-6), with trace fine [ “rs o ___ 225
4216 + 185 N B T Ty DN Gray, silty clayey fine to coarse SAND
T =7 T . K sand 4161 1 237 L o1
420 I ®1s SS-7 | 22% §_ 415 T 35| 8 PO W \Q_ (A-2-6)
I TR N 20 I i o]
166 + 235 A \é_ Gray, clayey fine to coarse SAND (A-2-6) aii1 T 287 o : A \_
T 3 [ 43 | 57 S MRSt Sl RO
10011 0@ S 4151 250| | 410 T 5 5 | 8 PR WS
Boring Terminated at Elevation 415.1 ft in 1 CoN- | . \_
SAND (COASTAL PLAIN) T N 55 s
| 4061 [ 337 ) \ : T T 7 " Gray, siltyfine to coarse SAND (A-2-4) |
405 6 [ 11 | 14 »os w 352

NOTES:

1) Boring Filled Immediately After Drilling
(FIAD) due to location in parking lot

Boring Terminated at Elevation 404.6 ft in
SAND (COASTAL PLAIN)




GEOTECHNICAL BORING REPORT SHEET 6
BORE LOG

NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/23/18

WBS 38887.1.1 | TIP R-3830 | COUNTY LEE | GEOLOGIST S. Woods WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST D. Kubinski
SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft) | | SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft)
BORING NO. W2-2G STATION 13+29 OFFSET 3ftRT ALIGNMENT -WL2- 0 HR. Dry BORING NO. RW2-4 STATION 13+72 OFFSET 5ftRT ALIGNMENT -WL2- 0 HR. 7.6
COLLARELEV. 438.8ft TOTAL DEPTH 30.0 ft NORTHING 622,474 EASTING 1,957,310 24 HR. FIAD COLLARELEV. 438.5ft TOTAL DEPTH 40.1 ft NORTHING 622,489 EASTING 1,957,351 24 HR. 111
DRILL RIGHAMMER EFF/DATE FR&R2175 CME-S5 88% 02/11/2017 | DRILL METHOD H.S. Augers HAMMER TYPE  Automeatic DRILL RIGHAMMER EFF/DATE TRIB016 MOBILE B-57 90% 02/22/2016 DRILL METHOD  Wash Boring HAMMER TYPE  Automeatic
DRILLER S. Davis START DATE 12/04/17 COMP. DATE 12/04/17 | SURFACE WATER DEPTH N/A DRILLER E. Estep START DATE 02/21/17 COMP. DATE 02/21/17 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 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
440 | 440 |
P L 4388 GROUND SURFACE 99 1 L 4388 GROUND SURFACE §9)

+ 7 2 3 I ] M-W\ ASPHALT /I 4375 F 1.0 M OF 4376 \ ASPHALT /

T . . . R R R r \ ABC ST T 100/0.9 R R R _;,100/0.3’ % 436.5 \ ABC STONE /__2Q
435 | 4353 T 35 I' I R R '_£5£1 ARTIFICIAL FILL — 20 435 | 43491 38 I I el I I ARTIFICIAL FILL |

1 2 2 2 ‘\4 . w E_ \ Brown, CI(%?)' f\',a?ht?r;g:':;\fzpdy SILT J, 1 2 2 3 o o p T R w T \\ Gray, coarse sandy GRAVEL (A-1-a)

T ) ST ST T T COASTALPLAN 1 R R I I s T~ T COASTALPLAN

T ... e White-gra cg:?a-r%lr:eptl;ﬁyarse SAND T - SSF 4315 Yellowish-brown, silty clayey fine to coarse  __ _7.0]
430 |- 4303 T 85 i--- -\':-\'_ o y(X-Z-?) 430 | 4299 T 8.6 I| o B A — . __SAND(A26) _ _ _ _ N

T 2 3 4 } 7 M \— > 3 3 M \— Yellowish-brown, gray, highly plastic, coarse

I * : el I % - @ N to fine sandy silty CLAY (A-7-6)

I S ST I 10 N

1 S\ s 1 A \_
425 | 4253 T 135 . s - \ P 425 | 4249 | 136 | \—

1 ez, | L. M \_ 1 3 3 5 -85 - - w \_

4 SN F o 4 P N \—

1 N N sfaes ______a1g] I SN Ny
420 | 4203 T 185 .. .\\. . \_ Brown-red, silty CLAS\;rgg-7-6), with trace fine 420 | 4109 4 186 L \_

=+ 5 [ 74 | 33 - MO & [ 2 [ 2 N

t e § T N e R e w Ny

1 N N 468 __ 209 1 . /: A A §Z
415 415,;_.: 235 Ce .// - \__ Gray, fine to coarse sandy CLAY (A-6) 415 | 4140 4 - - \__

sy .25 559 | 18% T / N

T S i I I N T - @20 W§—

4 . 411.8 27.0 s . L

I I [ IS Gray, dlayey fine o coarse SAND (R2:6) | I . J| N a0 ____ oz
410 | 4103 T 285 5 T T3 | Fsed 410 99 1 286 \ oS Gray, silty clayey fine to coarse SAND

1 ... . #2%. M Fse 4088 30.0 T 6 | 11 | 1 : 622 WSt (A-2-6)

+ - Boring Terminated at Elevation 408.8 ft in 4 “ X

T - SAND (COASTAL PLAIN) +4 .. R

4 L 4 N 460 325

T R 405 49_1 336 Gray, silty fine to coarse SAND (A-2-4)

1 i T 8 [ 11 ] 15 8- - W

T+ - NOTES: T SN

1 L 1) Boring Filled Immediately After Drilling 1 R \\ o — o 3T

-+ — (FIAD) due to location in parking lot 400 | 30991386 712 . W Greenish-gray, f'n(epfﬂ)warse sandy SILT

T - T - -l - @39 |- 40.1

T r T r Boring Terminated at Elevation 398.4 ft in

I C I C SILT (COASTAL PLAIN)




GEOTECHNICAL BORING REPORT SHEET 7
BORE LOG

NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

WBS 38887.1.1 | TIP R-3830 | COUNTY LEE | GEOLOGIST S. Woods WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST D. Kubinski
SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft) SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft)
BORING NO. W2-3G STATION 14+28 OFFSET 9ft RT ALIGNMENT -WL2- 0 HR. Dry BORING NO. RW2-5 STATION 14+71 OFFSET 7 ft RT ALIGNMENT -WL2- 0 HR. 6.6
COLLARELEV. 439.1 ft TOTAL DEPTH 30.0 ft NORTHING 622,506 EASTING 1,957,404 24 HR. FIAD COLLARELEV. 439.2ft TOTAL DEPTH 40.4 ft NORTHING 622,524 EASTING 1,957,443 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/DATE TRI8016 MOBILE B-57 90% 02/22/2016 DRILL METHOD  Wash Boring HAMMER TYPE Automatic
DRILLER S. Davis START DATE 12/04/17 COMP. DATE 12/04/17 | SURFACE WATER DEPTH N/A DRILLER E. Estep START DATE 02/22/17 COMP. DATE 02/22/17 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
440 440
4391 GROUND SURFACE 0.0 —439.2 GROUND SURFACE 94
e e T T 1T %%\ ASPHALT — 4382 T 10 1 1. 1. 2387 ASPHALT —1q]
1 RN 120 A A AR, M C \ ABC STONE —— I 413 ]2 *5 MRS \ ABC STONE [
435 | 4356 + 35 N N I I R 201 ARTIFICIAL FILL —2% | 425 | 43sa T a0 AL o2 ARTIFICIAL FILL e
— 3 4 4 —‘8 w _°.,' S \ Brown, c|ayey fine to coarse sandy SILT , — 3 4 6 \ w Reddish-brown, yeIIowiSh-brown, clayey fine ,
T T BT \ (A-4), with trace gravel ] T @0 | _to_coarse SAND (A-2-6), with trace gravel |
1 1 2 T T T T COASTALPLAN T b COASTAL PLAIN 75
T i BVE Yellow-brown to gray-brown, clayey fine to T F - — Gray & yellowish-brown, highly plastic, fine to ;— —2|
430 F406F 8BS 4 o | | g coarse SAND (A-2-6/7), with trace mica 430 | 4303 T 89 L \ _ __coarse sandy silty CLAY (A-7-6) |
1 «; | WSy 1 2 4 5 &9 . w Gray, yellowish-brown, siity fine to coarse
T TN sy I N SAND (A-2-4)
1 A N g 4270 120 1 TN R 125
Gray-brown, silty CLAY (A-7-6), with trace ) T T Grau reddehbrawn Fiahl plastic coareata 1
4256 + 135 <\ .- o ) + -\ - Gray, reddish-brown, highly plastic, coarse to
425 — 3 9 12 %23 M §_ fine sand 425 | 4253 T 139 1 5 3 \‘gzz W §_ fine sandy silty CLAY (A-7-6)
T TTUe = §' 424 a1 T C \' : §'
T T o oS Gray, clayey fine t SAND (A-2-6 T " i
420 4206 3 185 571703 R R R MoEsd ray, ciayeyine fo coarse ( ) 420 | 4203 T 189 R N §‘_
T ' __109/0;8+ § T Sl M 2T T e, | ] w NS
I o] I SR N I N
415 |-4156 T 235 e [ e T e 31 415 | 4153 T 23.9 e e TSN oS Gray, reddish-brown, silty clayey fine to
+ 28 | 55 |[45/0.2 M RO - 00/0. 100038 WS- coarse SAND (A-2-6)
4 e oo 100079 T 4 R I e e
4 I I 5 4 7. Pl
1 R T e Lo 1 R IR B P A A 41
410 4106 + 285 5 5 - I B s IR B E— 410 | 4103 T 289 S I e Gray, silty fine to coarse SAND (A-2-4)
T §21 M 32 T 409.1 30.0 T 12 [ 22 [ 34 % w
T N Boring Terminated at Elevation 409.1 ft in T I R L
T B SAND (COASTAL PLAIN) 1 .
1 L 1 .. L.
4053 T 339
-+ — 205 = 5 [ 13 | 18 £ W
1 L NOTES: 1 ? o
1 L 1 1. - 41
1 - 1) Boring Filled Immediately After Drilling 400 4003 T 389 B I e Gray & black, highly plastic, coarse to fine
—+ — (FIAD) due to location in parking lot =+ 11 20 12 } W sandy silty CLAY (A-7-6), with trace gravel &
1 L 4 32, Wood 404
\ /S |
T B T B Boring Terminated at Elevation 398.8 ft in
I C I C CLAY (COASTAL PLAIN)




NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8

WBS 38887.1.1 | TIP R-3830 | COUNTY LEE | GEOLOGIST D. Kubinski

SITE DESCRIPTION Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right GROUND WTR (ft)
BORING NO. RW2-6 STATION 15+20 OFFSET 10ftRT ALIGNMENT -WL2- 0 HR. 3.6
COLLARELEV. 439.8 ft TOTAL DEPTH 30.4 ft NORTHING 622,540 EASTING 1,957,490 24 HR. FIAD

DRILL RIGHAMMER EFF/DATE  TRI8016 MOBILE B-57 90% 02/22/2016

| DRILL METHOD  Wash Boring

HAMMER TYPE  Automatic

DRILLER E. Estep

START DATE 02/22/17

COMP. DATE 02/23/17

| 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 . . . NO. |/mol| G | ELev. DEPTH (ft)
440 | 430.8 GROUND SURFACE 0.0
4388 1 1.0 T ASPHALT 03
1 5133 || e - M RN vl ABC STONE [
1359 1 a9 - = COASTAL PLAIN — =3
435 > 3 7 1 W \' | Gray, yellowish-brown, silty fine to coarse |
T R N \____ SandyCLAY(A®) __ _ _ |
4 A \ Gray, yellowish-brown, highly plastic, coarse
1 .. N to fine sandy silty CLAY (A-7-6)
4309 ] 89 q- - N
430 T 5 4 4 w \
1 AR N
1 N N
4259 | 139 SN N
425 T 7 5 8 &3 w \
- .\ - - - \
1 N
4209 18.9 .. ..
420 T 8§ [ 10 | 13 AU w %
1 .. S~ - PO PO
~
T B RN B N s
s 4159 1 239 S N i S \‘\\ Gray, yelIowish-b(rX\_lg]é)silty clayey SAND
T ‘ T e0s® WOES
1 R .. R Lt
-
1 e | T
4109 289 RS . e
410 9 [ 11 | 16 P e w \Q 409.4 304

Boring Terminated at Elevation 409.4 ft in
SAND (COASTAL PLAIN)




North Carolina Department of Transportation SHEET 9
Division of Highways
Materials and Test Unit
Soils Laboratory

T.I.LP. ID NO.: R-3830
DESCRIPTION: Retaining Wall 2 on -L- from 22+84.00 to 27+70.00, Right

REPORT ON SAMPLES OF:

SOIL FOR QUALITY

WBS No.: 38887.1.1 COUNTY: Lee

DATE SAMPLED: 12/17 RECEIVED:  12/17
SAMPLED FROM: -WL2- REPORTED: 12/17
SUBMITTED BY:  D. Racey BY: S. Alkhafaiji

Certification No. 101-01-0603

PROJ. SAMPLE NO. SS-5 SS-6 SS-7 SS-9
BORING NO. W2-1G W2-1G W2-1G W2-2G
Retained #4 Sieve % 29.0 0.0 0.0 0.0
Passing #10 Sieve % 65.3 99.6 100.0 100.0
Passing #40 Sieve % 52.4 70.5 99.8 93.2
Passing #200 Sieve % 38.4 33.7 97.5 40.5
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 28.8 52.9 04 19.2
Fine Sand Ret - #270 % 16.1 13.9 54 43.8
Silt 0.053 - 0.010 mm % 19.9 0.0 27.3 7.0
Clay < 0.010 mm % 35.2 33.4 66.9 30.0
L.L. 34 48 58 37
P.L. NP 22 23 19
P.l. NP 26 35 18
AASHTO Classification A-4(0) A-2-7(3) A-7-6(38) A-6(3)
Station 12+31 12+31 12+31 13+29
Offset 1" RT. 1'RT. 1' RT. 3'RT.
Depth (ft) 1.2 3.5 18.5 23.5
to 2.1 5.0 20.0 25.0
Alignment -WL2- -WL2- -WL2- -WL2-
Moisture Content (%) 11.6 18.7 22.3 17.6
Organic Content (%) NT NT NT NT

NP = Not plastic

NT = Not tested
ND = Not Determined W.P. Alton, P.E.

CL = Centerline Soils Engineer



R-3830

REFERENCE
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SHEET NO.
|
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DESCRIPTION
TITLE SHEET
LEGEND (SOIL & ROCK)
SITE PLAN & PROFILE
BORE LOGS
SOIL TEST RESULTS

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _LEE
PROJECT DESCRIPTION NC 42 FROM US 421 TO SR 1579

(MAIN STREET) IN SANFORD AND ALONG SR 1579
FROM NC 42 TO SR 1538 (E. HARRINGTON AVE.) IN
BROADWAY

SITE DESCRIPTION _RETAINING WALL 3 ON -L- FROM
102+14.88 TO 105+ 03.34, LEFT

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

— —
SHEET ‘TOTAL

N.C. R-3830 1|7

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
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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DRaWN By _ I.T. WALKER

CHECKED BY _ P~ ALTON
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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 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 ;scs;a)msmanv ROCK [ : I g:;LsE;gggL.E Tncocx 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 Sl:lTLISEWIJ: MODERATELY ORGANIC 5 - 1o 12 - 207 SOME 20 - 35% W Sy CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS 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’:; 3:;1: 0': ;JLQ:E:J :LL" 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 LS 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:s;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 ) 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 4 T .5 TO 1. =7
'542} F'I:I;Q EmuT 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 EESIILE STI 8 10 15 170 2 PIEZOMETER 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
v 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 umgLATs‘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
BOULDER COBBLE GRAVEL Connse e SILT cLaY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. .
(BLOR.) (CoB. (GR.) SAND SAND (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 .
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 Tr::TT reer Pl:; - 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 d . 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 o VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
E . . - 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 FIAD= FI
DRY - (D) ) d 8 . = FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8"HOLLOW AUGERS [J-e [ INDURATION BORING ELEVATIONS OBTAINED FROM .TIN FILE RECEIVED FROM
CME-550 HARD FACED FINGER BITS FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. | NCDOT ON 10/16/2017
PLASTICITY INDEX (PD) DRY_STRENGTH O
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. SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
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
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NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 4

WBS 38887.1.1 | TIP R-3830 | county LEE | GEoLoGIST s. Woods

SITE DESCRIPTION Retaining Wall 3 on -L- from 102+14.88 to 105+03.34, Left GROUND WTR (ft)
BORING NO. W3-1G STATION 10+75 OFFSET CL ALIGNMENT -WL3- 0 HR. Dry
COLLARELEV. 4328 ft TOTAL DEPTH 10.0 ft NORTHING 622,642 EASTING 1,964,616 24 HR. Dry

WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on -L- from 102+14.88 to 105+03.34, Left GROUND WTR (ft)
BORING NO. W3-2G STATION 11+29 OFFSET 13 ft RT ALIGNMENT -WL3- 0 HR. Dry
COLLARELEV. 431.9ft TOTAL DEPTH 10.0 ft NORTHING 622,616 EASTING 1,964,666 24 HR. FIAD

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

HAMMER TYPE  Automatic

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

HAMMER TYPE  Automatic

| DRILL METHOD H.S. Augers

DRILL METHOD H.S. Augers

DRILLER S. Davis

START DATE 12/05/17

COMP. DATE 12/05/17 | SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/05/17

COMP. DATE 12/05/17

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 0 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. [ ol o
435 | 435 |
4328 L 00 [ 4328 GROUND SURFACE 0.0 1 B
21 2 | 2 *4_ - M ENE ROADWAY EMBANKMENT [ 4319 GROUND SURFACE 0.0
430 R LN Orange-brown, silty fine to coarse sandy 430 4307 + 12 N 4307 ASPHALT 1.2
1293 T a5 \ LN CLAY (A-7-5), with trace organics (roots) & =+ 5 4 4 _*8 M (L= ROADWAY EMBANKMENT
3 4 4 &% M LN gravel from 0-1.5' 4284 T 35 v - LIt Dark brown-orange, silty fine to coarse
. \8 .. II:\_ ¥ 3 5 3 - &1-1 - M Il 4277 SAND (A-2-4), with trace organics (roots) & 4.2
Vo (N es8 _ _ _______________ 9 I S At gravel J
425 \ — COASTAL PLAIN 425 1 \ o429 COASTAL PLAIN 9
4243185 3 4 8 : L : M §— Red-brown-gray, silty fine to coarse sandy 4034 T 85 R N 72;%%%@@&?%&3&@@‘%’%%
. 912, 4228 CLAY (A-7-6 10.0 + b - R ed-brown-gray, silty fine to coarse sandy
( ) 3 7 8 ‘1 H M N 4219 CLAY (A-7-6) 10.0

Boring Terminated at Elevation 422.8 ft in
CLAY (COASTAL PLAIN)

Boring Terminated at Elevation 421.9 ft in
CLAY (COASTAL PLAIN)

NOTES:

1) Boring Filled Immediately After Drilling
(FIAD) due to location on shoulder of
highway




NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 38887.1.1 | TIP R-3830 | county LEE | GEoLoGIST s. Woods

SITE DESCRIPTION Retaining Wall 3 on -L- from 102+14.88 to 105+03.34, Left GROUND WTR (ft)
BORING NO. W3-3G STATION 11+99 OFFSET 13 ftRT ALIGNMENT -WL3- 0 HR. Dry
COLLARELEV. 4316 ft TOTAL DEPTH 10.0 ft NORTHING 622,602 EASTING 1,964,734 24 HR. FIAD

WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on -L- from 102+14.88 to 105+03.34, Left GROUND WTR (ft)
BORING NO. W3-4G STATION 12+50 OFFSET 12 ft RT ALIGNMENT -WL3- 0 HR. Dry
COLLARELEV. 4316 ft TOTAL DEPTH 10.0 ft NORTHING 622,593 EASTING 1,964,784 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/DATE  F&R2175 CME-55 88% 02/11/2017

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER S. Davis

START DATE 12/05/17

COMP. DATE 12/05/17

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/05/17

COMP. DATE 12/05/17

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 E(Lf'tE)V ELEV DE(E)TH 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(0 0.5t | 0.5ft | 0.5t : ! f NO. |/moll & | eev. iy DEPTH (1) (0 0.5t | 0.5ft | 0.5t : ! f NO. |/moll
435 | 435 |
1 i GROUND SURFACE 0.0 1 [ 4316 GROUND SURFACE 0.0
430 14304 T 1.2 ! ] ASPHALT 12| | 430 4304 T 12 - 430.4 ASPHALT 1.2
- 5 6 6 ?12 M [ ROADWAY EMBANKMENT T 4 3 5 @ M s ROADWAY EMBANKMENT
4281 7T 35 T |—_. 4277 Dark brown-orange, silty fine to coarse 39 4281 7T 35 TN |—_. 1276 Dark brown-orange, silty fine to coarse 40
T 3 5 5 ‘1 (') M Ln"Z: - SAND (A-2-4), with trace organics (roots) & - T 7 9 8 o \"1'7 M Loo'i: - SAND (A-2-4), with trace organics (roots) & -
1 SN cooel \ gravel | 1 S ‘:":":":’_ gravel /
425 I \ I COASTAL PLAIN 70| [425 I 235 4oa6 COASTAL PLAIN 70
21T as nE == \___Dark gray,fine to coarse SAND (A3)__|™ = it T as T =7 \_ Gray-brown, fne to coarse SAND (3) |~
.- - - Red-brown-gray, silty fine to coarse sandy - - - Red-brown-gray, silty fine to coarse sandy
8 6 10 - ‘16 M §- 421.6 CLAY (A-7-6) 10.0 4 5 10 - @15 M §- 421.6 CLAY (A-7-6) 10.0

Boring Terminated at Elevation 421.6 ft in
CLAY (COASTAL PLAIN)

NOTES:

1) Boring Filled Immediately After Drilling
(FIAD) due to location on shoulder of
highway

Boring Terminated at Elevation 421.6 ft in
CLAY (COASTAL PLAIN)

NOTES:

1) Boring Filled Immediately After Drilling
(FIAD) due to location on shoulder of
highway




NCDOT BORE DOUBLE R3830_GEO_BH_WALLS.GPJ NC_DOT.GDT 1/11/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 38887.1.1 | TIP R-3830 | county LEE | GEoLoGIST s. Woods

SITE DESCRIPTION Retaining Wall 3 on -L- from 102+14.88 to 105+03.34, Left GROUND WTR (ft)
BORING NO. W3-5G STATION 13+32 OFFSET CL ALIGNMENT -WL3- 0 HR. Dry
COLLARELEV. 4351 ft TOTAL DEPTH 10.0 ft NORTHING 622,589 EASTING 1,964,867 24 HR. Dry

WBS 38887.1.1 TIP R-3830 COUNTY LEE GEOLOGIST S. Woods

SITE DESCRIPTION Retaining Wall 3 on -L- from 102+14.88 to 105+03.34, Left GROUND WTR (ft)
BORING NO. W3-6G STATION 13+68 OFFSET 2ftLT ALIGNMENT -WL3- 0 HR. Dry
COLLARELEV. 4326 ft TOTAL DEPTH 10.0 ft NORTHING 622,585 EASTING 1,964,903 24 HR. 4.4

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 12/05/17

COMP. DATE 12/05/17

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 12/05/17

COMP. DATE 12/05/17

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 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 | 0.5ft : ! . NO. /Mol 6 | ELev. DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. |/moll
440 | 435
1 L 406 4+ 04 4326 GROUND SURFACE 0.0
4 - + 3 2 3 +5- - - ss8-12 | 219% |- ROADWAY EMBANKMENT
435 | 4351 T aag - 435.1 GROUND SURFACE 00| | 430 T e LA 430.6 1 Orange, silty fine to coarse sandy CLAY __ _2.0]
T 3| 3|3 +6_ — M N ROADWAY EMBANKMENT 42017 35 " coss \(A-7-5), with trace organics (roots) & gravel |
4 A LA 4331 QOrange-brown, silty fine to coarse sandy _2.0] 1 4 3 2 ‘E o v s COASTAL PLAIN
1316+ a5 Al ooool _\\ CLAY (A-7-5), with trace organics (roots) & I,_ i N M leees Gray-brown, fine to coarse SAND (A-3)
+ 3| 4| 4 o - M lese o _gavel + R posg- 4266 _ _ _ _ _ _ _ __ ___ ____ 19
430 — ‘\8 o0 00— COASTAL PLAIN 425 wa1T as \\ Red-brown-gray, silty fine to coarse sandy
1S Y oo o 4281 Gray-brown, fine to coarse SAND (A-3) 70 3 9 5 - - \’ - - 5514 | 21% § CLAY (A-7-6)
4 I R L g p—— 21 R - o 4226 10.0
4966 1 85 R \_ Red-brown-gr%/l,_zlgygn; éo coarse sandy Boring Terminated at Elevation 422.6 ft in
T 35|09 = M N 251 (A-7-6) 100 CLAY (COASTAL PLAIN)

Boring Terminated at Elevation 425.1 ft in
CLAY (COASTAL PLAIN)




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

T.I.LP. ID NO.: R-3830
DESCRIPTION: Retaining Wall 3 on -L- from 102+14.88 to 105+03.34, Left

SHEET 7

REPORT ON SAMPLES OF: SOIL FOR QUALITY

WBS No.: 38887.1.1 COUNTY: Lee

DATE SAMPLED: 12/17 RECEIVED: 12/17

SAMPLED FROM: -WL3- REPORTED: 12/17

SUBMITTED BY: D. Racey BY: S. Alkhafaji
Certification No. 101-01-0603

PROJ. SAMPLE NO. SS-12 SS-14

BORING NO. W3-6G W3-6G

Retained #4 Sieve % 17.1 0.0

Passing #10 Sieve % 81.1 99.9

Passing #40 Sieve % 69.6 86.3

Passing #200 Sieve % 55.7 70.1

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 20.0 16.1
Fine Sand Ret - #270 % 15.1 19.6
Silt 0.053 - 0.010 mm % 22.4 15.7
Clay < 0.010 mm % 42.5 48.6
L.L. 57 52
P.L. 35 24
P.l. 22 28
AASHTO Classification A-7-5(11) | A-7-6(19)
Station 13+68 13+68
Offset 2'LT. 2'LT.
Depth (ft) 0.0 8.5
to 1.5 10.0
Alignment -WL3- -WL3-
Moisture Content (%) 21.0 21.4
Organic Content (%) NT NT

NP = Not plastic

NT = Not tested
ND = Not Determined
CL = Centerline

W.P. Alton, P.E.

Soils Engineer




