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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
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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

U-2519BA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

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

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

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

ANGULARITY OF GRAINS

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

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

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 10 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 7O COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oocodooosgiiist SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL O | SHELL BEDS.E'L
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL CRENRER SI Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
L oG MATEReL o SOLLE sous [ JLUER MATERIAL FRESH zg’cd;;nzl?n&gcglfm :mcm.rsw JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
., " " : HORIZONTAL.
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 4@ Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIE_DIEC TION_OF_AZIMUTH)
LITTLE OR " " g
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx | i mn | I Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROP INEX | @ ° ° amx_ [8mx |12 mx]is wx[nomx|  awOuNTS OF oRGenIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P 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.
a5 SUBCRACE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e on see Bﬂ.: ﬁgégs :ch:R HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLO0D PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCI INS QUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL ‘$’ WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 <l UNSUITABLE WASTE k4 ACCEPTABLE,BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. - - - - - USED IN THE TOP 3 FEET oF | HeRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
COARSE FINE SHALLOW (] UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK .
BLOR) prtens R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 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 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.
d
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON ERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(st FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : VED W - v LY W . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Liouo Lt F0SS. - FOSSILIFEROUS ot sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE T SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
o T WET - o0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS 1 - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:BL-7: 36" REBAR WITH ALUMINUM TRAVERSE CAP
I - : PMENT — T PR T VERTVEF\::DE MORE ?:251"72 FEET VERY rJlEcT:v BEDDED TTCFK:EEES BiERAR LAt S TR0
- MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUL EN USED ON SUBJEC OJEC WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET -YI3- 48+05, 24 ft RT ELEVATION: 178.99 FEET
oM _| oPTIMUM MOISTURE X X X
ot L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
T CME-45¢C CLAY BITS automatic [ MaNuAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NUIES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET -
- ORY - @ REQUIRES ADDITIONAL wart (] & contmuous rLicar aueer e THICKLY LAMINATE 06 - 003 FIAD - FILLED IMMEDIATELY AFTER DRILLING
[ cme-ss UCP - UNDIVIDED COASTAL PLAIN
PLASTICITY [] s HoLLow sucers [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH [] cme-ss0 [[] wero Face FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] TuNG.-cARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O 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

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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: : : : : : : : : : : : : : : : : : : FEET
BRIDGE NO.447 ON CAMDEN RD. (-YI3-)
VE = 5 OVER FAYETTEVILLE OUTER LOOP (-L-)

100 RECEIVED--FROM --NGDOT- GEU--DATED - SEPTEMBER 2016 - - -+~ === -2 ucpf TAN- AND - ORANGE. MOIST- 70 WET. LOOSE -FO- MED DENSE: SILTY -AND-CLAYEY- SAD - - RECRRRE SERTREEE R R AEERETEEY CRTTIPERIPTRTRTRY SRTIRIREE e --100...
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NCDOT BORE DOUBLE U2519BA_GEO_BRDG0447_SPT_BORINGS.GPJ NC_DOT.GDT 3/30/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8

WBS 34817.1.FR7 | TIP U-25198A | COUNTY CUMBERLAND | GEOLOGIST smith, B.

SITE DESCRIPTION BRIDGE NO. 447 ON CAMDEN RD. (-Y13-) OVER FAYETTEVILLE OUTER LOOP (-L-) GROUND WTR (ft)
BORING NO. EB1-A STATION 44+88 OFFSET 21 ftLT ALIGNMENT -Y13- 0HR. N/A
COLLARELEV. 178.7 ft TOTAL DEPTH 79.8 ft NORTHING 442,641 EASTING 1,992,551 24 HR. 17.0

WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST Hamm, J.

SITE DESCRIPTION BRIDGE NO. 447 ON CAMDEN RD. (-Y13-) OVER FAYETTEVILLE OUTER LOORP (-L-) GROUND WTR (ft)
BORING NO. EB1-B STATION 45+50 OFFSET 56 ft RT ALIGNMENT -Y13- 0 HR. N/A
COLLARELEV. 178.8ft TOTAL DEPTH 75.0 ft NORTHING 442,633 EASTING 1,992,650 24 HR. 12.0

DRILL RIGHAMMER EFF.JDATE = SUM3359 CME-450 81% 11/09/2016

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/09/2016

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Moseley, M. START DATE 07/07/16 COMP. DATE 07/07/16 | SURFACE WATER DEPTH N/A DRILLER Wiggins, M. START DATE 02/13/17 COMP. DATE 02/13/17 | 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
(ft) 0.5ft | 0.5ft | 0.5t | 0 25 50 75 100 | NO. | orl G | erev.m DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100[ | NO. | ol 6
180 L s oo B2 0.0
L I AT CORSTAL PLAIN B e N  TRRT — -(‘I P UNDIVIDED COASTAL PLAIN
175 | 1750 F 37 R RN ORANGE-BROWN, CLAYEY SAND 175 | 1753 F 35 DA __ TAN,SILTYF.SAND (A-2-4) 30|
T 7 8 8 R VP M SSNT (MIDDENDORF FORMATION) 1708 60 5 7 N - TAN AND ORANGE, CLAYEY SAND 55
T TN %:_1_722__________________Gé T 7 M VO B N ______(A26) _____ 4 0
170 I -\, - GRAY, YELLOW-BROWN AND RED, 170 1703 T 85 N == COASTAL PLAIN =
l694x 93 L o Lo+ o — N\ vobNCess _ ___ SWTYCLAY ___ 938 T 9 [ 15 | 12 —— T GRAY TAN AND MAROON, F. SANDY
I i i 1669 ORANGE-BROWN AND RED, SILTY 11| I e | SILTY CLAY (A7) [
165 T AR - SAND . 165 | 1653 T 135 R | _ _(MIDDENDORF FORMATION) __ |~
1644 143 L - 1+ -1+ Teit - M [ 163.4 _ YELLOW-BROWN AND RED, SILTY CLAY __ 153] T T2 T | e | TAN AND RED, SLI. SILTY SAND (A-1a) |
I G A4 i ORANGE-BROWN, BROWN, WHITE AND I P \WITH IRON CEMENTED CONCRETIONS |
160 | 1ro 4T 193 i RED, SILTY SAND WITH TRACE TO 160 | 160.3 T 18.5 - TAN RED AND GRAY, CLAYEY SAND
T T TV T Sat LITTLE CLAY AND FINE TO COARSE T 1 3 4 ’7 - Sat. (A-2-7) WITH FAT CLAY LAYERS
I N i SAND T , T
155 I L 155 | 1553 F 235 - TAN RED AND GRAY, SILTY SAND
1544 24 3 =
T T | [ sat. 1 2T sat. (A-2-4)
150 T - 150 | 1503 F 285 I- - -
1494+ 293
T T[T 1 *2' i sat. T LT '?"_’ : Sat.
145 I Y- 145 | 1453 F 335 |- -
144 4—+ 34 3
+ 13 13| és sat. s s T LT 5\".’ : Sat. o
140 + i - 140 | 1403 F 385 L TS T T GRAVAND TAN, SANDY CLAVEY SILT — |
1394— 393 B39 = i
+ 5 . 3 ——— ©oof T 2 2 4 * Sat. (A-5) WITH FAT CLAY LAYERS
T .- - sat. BOSE 136.9 41.8 I a1 42.0
4 - N\- - >~ ___ 2.9 <+ A - =0 __ Y]
135 T - N\: o COASTAL PLAIN 135 | 1353 T 435 ‘. - TAN AND RED, SILTY SAND (A-2-4)
1344 443 3 o7 R WP M \_ GRAY AND BLACK SILTY CLAY AND T 2 2 5 & | . Sat. WITH IRON CONCRETIONS AND FAT
T o C 1319 SANDY CLAY WITH LITTLE WOOD 468 T : :‘${ .- CLAY LAYERS
130 T N - %- FRAGMENTS 130 | 1303 1 485 i S
1204Fa03 | | | \> - v NF (CAPE FEAR FORMATION) T 710 | 22 e [ [ - Sat.
T S aren NY 1260 _ _ _ _ __ _ _________ s I e DS I s _________ 518
125 1 - - P ORANGE-BROWN AND RED-BROWN, 125 | 1253 F 535 R - COASTAL PLAIN
1244 M3 0 o SILTY SAND WITH LITTLE CLAY 6.0 T 25 | 51 [49/04 T o= wNE DA&)@SE/;\E(ASRAQCIJD%( “%T%}\é &?—6)
120 I R R T T 7 COASTAL PLAIN SEDIMENTARY ROCK | 120 | 103 T sas S :/./ §:
1194-F 593 (SANDY MUDSTONE) = 19 37 55 292 W -
I 32 | 50 [50/0.4 © 000.9® 18 I B e A
1 . 0/0.93 e __ _ _ _ _ _ _ _ _ __ __ _____b18] 1 ... R _’,r’ ... |
115 T S & COASTAL PLAIN 115 | 1153 T 635 R P §-_
1143°T 644 5 T3 56 - T des GRAY, TAN-BROWN, ORANGE-BROWN, T 18 22 [ 20 N 751 w n
I S R b RED-BROWN AND GRAY, CLAYEY 66.8 T A N mse _ o __ ey
110 I I Al SAND, SILTY SAND WITH LITTLE CLAY, 110 | 1103 ¥ 685 - p GRAY, SILTY CSE. SAND (A-2-4)
10944693 — AND FINE TO COARSE SAND WITH iy 8 | 16 | 21 . I W
T 3 1 2 | ez I EEE TRACE GRAVEL 718 T VAE
105 T R 105 | 1053 T 735 R VAN
044743 L Lo 1 I T 2 [ 15 ] 9 . ea W 038 o ______.__ 159
I - :.48__.._:5: o owe 788 T o Boring Terminated at Elevation 103.8 ft IN
100 + - COASTAL PLAIN SEDIMENTARY ROCK + - COASTAL PLAIN (CAPE FEAR
994 793 T 000 (SANDY MUDSTONE) 79.8 T - FORMATION)
I ’ C Boring Terminated at Elevation 98.9 ft IN I r
+ - COASTAL PLAIN SEDIMENTARY ROCK T -
T - (SANDY MUDSTONE) T -
I E *NOTE: BORING PERFORMED BY I E
F — OTHERS DURING ROADWAY T E
T E INVESTIGATION AND PROVIDED TO I E
I C FALCON BY NCDOT GEU. T C




NCDOT BORE DOUBLE U2519BA_GEO_BRDG0447_SPT_BORINGS.GPJ NC_DOT.GDT 3/30/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 34817.1.FR7 | TIP U-25198A | COUNTY CUMBERLAND | GEOLOGIST Goodnight, D.

SITE DESCRIPTION BRIDGE NO. 447 ON CAMDEN RD. (-Y13-) OVER FAYETTEVILLE OUTER LOOP (-L-) GROUND WTR (ft)
BORING NO. B1-A STATION 46+25 OFFSET 39ftLT ALIGNMENT -Y13- 0HR. N/A
COLLARELEV. 178.7 ft TOTAL DEPTH 65.0 ft NORTHING 442,752 EASTING 1,992,632 24 HR. 12.0

WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST Hamm, J. / Goodnight, D.

SITE DESCRIPTION BRIDGE NO. 447 ON CAMDEN RD. (-Y13-) OVER FAYETTEVILLE OUTER LOORP (-L-) GROUND WTR (ft)
BORING NO. B1-B STATION 46+86 OFFSET 55 ft RT ALIGNMENT -Y13- 0 HR. N/A
COLLARELEV. 179.1ft TOTAL DEPTH 70.0 ft NORTHING 442,734 EASTING 1,992,742 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/09/2016

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/09/2016

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Wiggins, M. START DATE 02/14/17 COMP. DATE 02/14/17 | SURFACE WATER DEPTH N/A DRILLER Wiggins, M. START DATE 02/13/17 COMP. DATE 02/14/17 | 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
(ft) 0.5ft | 0.5ft | 0.5t | 0 25 50 75 100 | NO. | foil G | eev.m DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100[ | NO. | /moll 6
180 T 0.0 180 —179.1 0.0
1777+ 10— 1 " UNDIVIDED COASTAL PLAIN e = $ "y UNDIVIDED COASTAL PLAIN
175 | 1752 F 35 5 - __ _TANF.SAND(A3) 30l | 475 | 1756 T 35 1 S 1754 TAN, SILTY SAND (A-2-4) WITH TRACE a0
T 3 N T M TAN, CLAYEY SAND (A-2-6) 55 T ST 3 4 | w 1736 \ ROOTS 55
1727 L 60 o] - s e s — S — — — 2 1731 T 6.0 SN F-—— 7\ _TAN AND ORANGE, CSE. SAND (A-2-6) | — |
T 7 13 15 Tl ]wes: M T COASTAL PLAIN 8.0 + 7 6 7 - Q13- WO 1714 —————, COASTALPLAN . — — — 8.0
170 | 1702 T 85 L Al . ORANGE AND TAN, SILTYF.SAND  — = | 170 |-1706 + 853 o\ == — =
T 8§ [ 10 9 e M leoofF (A-2-4) | T 6 9 9 - }15 w TAN AND RED, SANDY CLAY (A-6) |
I A W I888F 1667 _\ _ _ (MIDDENDORF FORMATION) | 120 T Dl — (MIDDENDORF FORMATION) _ __
165 | 1652 T 135 Sy - 1" RED-TAN, SLI. SILTY F. TO CSE. SAND I'_ 165 | 1656 + 13.5 . 5 . ey TAN, SILTY SAND (A-2-4) WITH CLAY
T 3 4 3 9 - w (- I T _f $13° Sat. AND CSE. SAND
1 1:- - 1617 _ RED-TAN, SILTY CLAYEY SAND (A-2-5) __ 17.0} i S
160 | 1602 1851 | ot 45' - w ESE 7 REDTAN CIAVEVSAND (A2:6) L T e _'f; - Sat.
T poo SEs67 o) T F 84 _______ 29
155 | 1552 T 235 i s WHITE AND TAN, SLIGHTLY SILTY SAND 155 [ 1556 4 235 - WHITE, CSE. SAND (A-1-a)
T ST 3|9 Sat. 2o (A-3) T T T 7 | e Sat.
1 I e R 71 T \i: : 20 _________ 29
150 | 1502 T 285 J- - F LIGHT TAN, SILTY SAND (A-2-4) 150 [1506 4 285 - - TAN AND RED, SILTY F. SAND (A-2-4)
T WOH| 1 |WOH 11. : Sat. T 2 [ 3 | 5 | s Sat.
I o Cue7 gy I :1‘: :
145 | 1452 T 335 - - o RED-TAN, CLAYEY SAND (A-2-6 145 | 14586 + 335 -
T 1 2 T | (83 - - BT ( ) T 3 4 5 | 9T Sat.
I DN Lo T N
+ -N- |- - N 1406 + 385 - -
140 L 1402 X 388 11— b M Essd1s0.2 39.5| 140 =+ 1 1 4 —.{5 Sat. [ 395
I A S C TAN AND GRAY, SILTY CLAY (A-7) I e NS [ I GRAY AND RED, SILTY CLAY (A7)
135 1359 T 435 - :“*_\:\:\:\ §: 135 1356 F 435 - \*\.\ DIl 44.0
T 78 | 52 (4803 A s w1 COASTALPLAIN 44.0 T 827 | 33 e w COASTAL PLAIN :
I g S GRAY AND TAN, CLAYEY F. SAND I N A GRAY, CLAYEY SAND (A-2-6)
130 | 1302 T 485 il o (A-2-6) WITH LENSES OF CLEAN SAND 130 |-130.6 + 485 S (CAPE FEAR FORMATION)
1 20 | 32 | 48 - - - - e - - w F (CAPE FEAR FORMATION) T | 19] 26 . w
T Dl B C T L7
125 | 1952 + 535 lilbeTh LSS 125 | 1256 + 535 SoL L7l . 530
T 3 12 5 e — M Lesg1242 54.5 < 6 9 12 — — - - w TAN, SLI. SILTY SAND (A-3)
T S R C GRAY, F. SANDY SILTY CLAY (A-7) T DTSt : 570
120 | 1202 F 535 I R §Z 120 1206 T 585 R it vy 0 BsET T T GRAY, CLAYEY SAND (A256) |
T 14 [ 26 | 37 T M \_— T 22 [ 48 | 51 P IR RS- Cit w
T MR u I B I ) : Y - X0
115 | 1152 T 635 HEYER §- 115 1156 T 635 LT GRAY, F. SANDY SILTY CLAY (A7)
T 17 | 36 | 55 Tl M N 1137 65.0 I 12 [ 21 [ 29 T W50 w
T r Boring Terminated at Elevation 113.7 ft IN T T // - M2 _ _ o _ _______ 610
T C COASTAL PLAIN (CAPE FEAR 110 L1106 T 685 o GRAY, SLI. CLAYEY F. TO CSE. SAND
+ ~ FORMATION) T 9 [ 13 ] 76 W W Ay — 1y
T r T r Boring Terminated at Elevation 109.1 ft IN
1 C T E COASTAL PLAIN (CAPE FEAR
T - T - FORMATION)




NCDOT BORE DOUBLE U2519BA_GEO_BRDG0447_SPT_BORINGS.GPJ NC_DOT.GDT 3/30/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 10

WBS 34817.1.FR7 | TIP U-25198A | COUNTY CUMBERLAND | GEOLOGIST Goodnight, D.

SITE DESCRIPTION BRIDGE NO. 447 ON CAMDEN RD. (-Y13-) OVER FAYETTEVILLE OUTER LOOP (-L-) GROUND WTR (ft)
BORING NO. EB2-A STATION 47+37 OFFSET 47 ftLT ALIGNMENT -Y13- 0HR. N/A
COLLARELEV. 1785 ft TOTAL DEPTH 70.0 ft NORTHING 442,841 EASTING 1,992,702 24 HR. FIAD

WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST Smith, B.

SITE DESCRIPTION BRIDGE NO. 447 ON CAMDEN RD. (-Y13-) OVER FAYETTEVILLE OUTER LOORP (-L-) GROUND WTR (ft)
BORING NO. EB2-B STATION 48+00 OFFSET 51 ftRT ALIGNMENT -Y13- 0 HR. N/A
COLLARELEV. 1794 ft TOTAL DEPTH 66.7 ft NORTHING 442,821 EASTING 1,992,816 24 HR. 15.6

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/09/2016

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE = SUM3359 CME-450 81% 11/09/2016

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Wiggins, M. START DATE 02/15/17 COMP. DATE 02/15/17 | SURFACE WATER DEPTH N/A DRILLER Moseley, M. START DATE 06/30/16 COMP. DATE 06/30/16 | 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 \ o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH . 5 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5ft | |0 25 50 75 1001 | NO. | /moll 6 | ELev. @y DEPTH (f) (ft) 0.5ft | 0.5t [ 0.5ft | |0 2I ! | NO. | /voll
180 | 180 0.0
1 I 1785 0.0} S T
1775 + 1T 5 3 | UNDIVIDED COASTAL PLAIN I :: Dl TAN—gER)/O-\s\;rI\?LSTIJL%NSAND 23]
1 . . TAN, F. SAND (A-3) 175 | 1755 & 39 Qe . —
175 | 1750 F 35 3 3 . —174.0 ' 45 -+ 2 2 5 —*7 M _ _ (MIDDENDORF FORMATION) _ __ |
1725 ¢ 60 X - e T T TR SAVETSAD A2 C T = i N R R R M AND RED
170 | 1700.T 85 4 S C -4 L 1705 COASTAL PLAIN 80 | 170 | 1705 + 89 AL 09
T I I IR R > S EIOENDORE Forie-t) T T o M S GRANGE-BROWN, TAN-BROWN, GRAY |
1 - - L \ (MIDDENDORF FORMATION) | I RN , .
I e i 1665 e AR T AVEY SILTY SAND (AR — 12 T YN AND RED, SILTY SAND WITH TRACE TO
165 | 1650 T 13.5 A SSSE T\ REP-IAN, SLAYEY SBLTY SAND. (A-2-5) 165 [ 1655 ¢ 139 3 5 5 /- v LITTLE CLAY, FINE TO COARSE SAND
T 4 6 6 o2 Sat. JoooF TAN, SLI. SILTY F. TO CSE. SAND (A-1-b) + 4o WITH TRACE GRAVEL AND CLAYEY
T i 295F WITH INTERMITTENT LENSES OF I [ SAND
160 | 1600 T 185 . 299r SANDY CLAY 160 1605+ 189 . . 5 Ll .
T Te9- - T F— at.
T 2 4 5 -99- Sat. 888— T _+ - 214
T - - Qoo 1865 __ __ _ _ _ _____ _ _______ __ 220 1555 T 039 |- - -
155 | 1550 T 235 i il TAN AND GRAY, SILTY CLAY (A-7) 155 = -
T 222 |[& w N T 2 1T 2 | Sat. 26
1 - - B 4 N. oo B
+ A - AN 1515 _ 270 T -\ - -
150 | 1500 T 285 N i GRAY AND TAN, SILTY CLAYEY SAND 150 1505 + 289 3 - 5 TN s
T 2 [ 46 - @10 w (A-2-5) T - A at.
I 1 45 . __ 3290 14‘3’5::'3'39 S/
145 | 1450 T 335 L TAN, SILTY SAND (A-2-4) 145 == /o
T 3 5 6 N ‘11 N . w T 1 2 3 _,5_ N . .. Sat.
I SIS T RN I PN R S Y
140 | 1400 T 385 S . S 39.0| |140 | 1405+ 389 5T 29 150 : - - ; - M C COASTAL PLAIN
T 5116 |26 Y] M GRAY AND RED, SILTY CLAY (A7) T B N\ ;74 GRAY-BROWN, SILTY CLAY WITH 20
I ITRNG C1365 T T g0 T DIl /./. B §- ’ LITTLE SAND AND SANDY CLAY :
135 | 1350 T 435 R S il COASTAL PLAIN (< I D C (CAPE FEAR FORMATION)
I 19 | 33 | 38 RN Y4 M - GRAY, SANDY CLAY (A-6) 425 [ 44 Tl ldbo w N
T e C 1315 _ _ (CAPEFEARFORMATION) _ _ _ 470] I s C1e7 411
130 | 1300 T 485 - il TAN, SILTY SAND (A-2-4) 130 T 7 GRAY AND ORANGE-BROWN, SILTY
+ 512131 I o W 1292 502 AT Y G SAND WITH LITTLE CLAY
I LT I 25 22 28 - ./.50
I P L1265 _ _ _ _ _ _ _ _ _ ________ 529 I - - - -
125 | 12950 T 535 N e N o000 TAN, SLI. SILTY SAND (A-3) 125 T - . -
T 8 | 3 |5 |[e@=-]----]--- sat. passb . 60 12421 882 41—+ 5 o - - M 24 _____________ 560
I CITTE=SLL Dol S ——— GRAY, SANDYCLAY(AG —— ] I . S N GRAY, YELLOW AND RED, SILTY CLAY
120 | 1200 T 585 ~ r 120 T C
T 32 68/04 T TS —_ M \_ 1192 602 S T \_
T  100/0.9 \_ T 13 | 23 | 37 @60 - M \_
I - N 165 _ ___ ____ _ __ 620 T LS NS
115 | 1150.T 635 o il GRAY, CLAYEY SAND (A-2-6) S I i S \-_
T 11| 65 [350.3 o s t00e® WLy T 5[ 23 | 77 N § Sat. L M2 _ _________ 662
I N BT S et T 100/1.0 ) GRAY, SILTY SAND
110 | 1100.T 685 R S il B §§§§'_ GRAY, SLI. SILTY F. TO CSE. SAND (A-3) T r Boring Terminated at Elevation 112.7 ft IN
T 22 | 24 | 23 Yy wW_[zeeel 1085 70.0 T - COASTAL PLAIN (SILTY SAND)
T r Boring Terminated at Elevation 108.5 ft IN I r
I C COASTAL PLAIN (CAPE FEAR I C *NOTE: BORING PERFORMED BY
I C FORMATION) 1 C OTHERS DURING ROADWAY
T C T C INVESTIGATION AND PROVIDED TO
I E T E FALCON BY NCDOT GEU.
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STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY CUMBERLAND

PROJECT DESCRIPTION FAYETTEVILLE OUTER LOOP
FROM SOUTH OF SR 1003 (CAMDEN RD) TO
SOUTH OF SR 1104 (STRICKLAND BRIDGE RD)
SITE DESCRIPTION DUAL STRUCTURE BRIDGE ON -L-
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N.C/ U-2519BA 1110

STATE STATE PROJECT REFERENCE NO.

CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
B. SMITH, PG

MIKE MOSELEY

MICHAEL MOSELEY

INVESTIGATED BY _B- WORLEY, PG

ORAWN BY _B: WORLEY, PG

CHECKED By _D- DEWEY, PE

Summit Design and
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-2519BA 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL [S 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 206, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

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

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION S— 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 TONEGUS AND METAMORPHIC ROCK THAT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357, PASSING *200) (> 357, PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. R YSTALLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
pro =3 s vt [as [ os [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. E?ﬁésibcgggzgé sg:LsIL. agk S CALCAREQUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. a-2-4|a-2-5|a-2-6 [a-2-7 COMPRESSIBILITY ggg;cmcsnff'-'-l'*E SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
— FEEE R SLIGHTLY COMPRESSIBLE L <al ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
B e s MODERATELY COMPRESSIBLE LL=3l-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 PASSNG HIGHLY COMPRESSIBLE LL > 58 ﬁ:sglmsmmv ROCK [ I I g:;js;gggn.é TF::OCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAC LENGTH O CORE RUN AND EXPRESSED AS A PERCENTAGE.
':g - PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
ki 10 HX 35 MX] 35 MX[35 MX|35 MX ORGANIC MATERIAL SOILS Sois OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 37 3 -5z TRACE 1- 107 HAMMER [F CRYSTALLINE. O o ANGLE AT NHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING 40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
- _ SOILS WITH MODERATELY ORGANIC 5 - 10 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS I OPEN. DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 49 Mx| 41MN |48 Mx | 41 N [ 40 mx [ 41 My [40 Mx| 41 My v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
ITILE O . " g
Pl ™ e |10 Mx |18 x| 11 | 11 M | 18 Mx |10 Mx | 30 MN | 11 N Mmz HIGHLY HIGHLY ORGANIC > 10% > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [ [ [ 4 Nx | 8 Mx |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
AL YRS |STONE FrAGs. ORGANIC < WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
OF MAJOR | GRavEL, ag | 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 | SAND | CRAVEL AND SAND sous SouLs v _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
I AATING P Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
15 SUBCRADE EXCELLENT 10 G00D FAIR TO POOR P00R POOR | UNSUITABLE OJU][‘, e on seEn 3L|ur.: ;s:;gs ;uggfn 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 4-7-5 SUBGROP IS < LL - 30 :PLOF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EOPUATION (FIk.) - A MAPPASLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 2925 DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY 1 LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/F T 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 Ca ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LOOSE 470 10 SOIL SYMBOL ﬁ'v’;; our TEST BORING O WAL TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 10 30 wa IF_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
I:{LLE.’Q';:ES,VE, DENSE 30 T0 50 THAN ROADHAY EMBANCHMENT @ AUGER BORING @ Toar PENETROMETER 1 yeny ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF COOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 INFERRED SOIL BOUNDARY CORE BORING ®  SOUNDING ROD v SEV) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 T0 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 10 1.0 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 ROGK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 wrwpet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
HARD > 30 >4 i INSTALLATION - 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 12 40 60 200 270 @ UNDERCUT Z UNCLASSIFIED EXCAVATION - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 0.42 025 0.075 0.053 UNSUITABLE WASTE ki 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 |:| Szg'g'ﬁg"‘r N :'gg;sﬁgg'é%éég:g:; 'ENRBC EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
u U L L K
BOULDER coms.E CRevEL SAND SAND ot il MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIOE - 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 ga. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WAU;- T:gMEOR TFSIBLEIN&?‘OETIS:HSE: 3E%LLI§§3 ;‘EM:RSSU%EPTARPEEFNZLRATI;’D';E%FUIR ;?IOOTN ISEOASOIL
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 H 0U L LER. USAL AL
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 6@ BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | oyr . 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.
caTURATED ALY LI00IDS VERY WET. USUALLY DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
Bl ) oo e o waren e 7 voID RaTIo SD. - SAND, SenoY 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 TOTA TH OF STRATA AND EXPRI AS A PERCENTA
E TOTAL LENGTH OF S ND EXPRESSED AS A PERCENTAGE.
10UID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
ol i i 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 mlms'.:,.lé FRAGMENTS w - vgsrunz CONTENT CBR - g:u;:zormm BEARING FRACTURE SPACING BEDDING BENCH MARK: SEE NOTE
PLL | PLASTIC LIMIT HL - HIGHLY V - VERY TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC 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 .16 - 1.5 FEET NOTES:
[ cve-asc [] carerts automatic [ ManuaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
" DRY - @ 25?'::zEgp‘:?gL"L'ogg:-ngEE“ 0 [] & conrnuaus FLioHT eucen VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET Note: Elevations derived using the TIN file.
DIEDRICH D-50 CORE SIZE: THINLY LAMINATED < ©.008 FEET (U2519ba_ls_tin.tin)
PLASTICITY 6 HOLLOW AUGERS e [+ INDURATION
PLASTICITY INDEX (PD DRY STRENGTH [X] cMe-450 [] wero Facep FinceR BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE. £1C. | ART = Artesion
NON PLASTIC - o5 T VERY LOW TUNG.-CARBIDE INSERTS RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sear TEST % 0 HAND TOOLS: FRIABLE 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 [] portasLe HoisT [] icone STEEL TEETH | [ anp ausen MODERATELY INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR 0 TRICONE __ 2 %3 TUNG.-CARB. ] sounoing Rop INDURATED g?:g?gurfsrglggaﬂ.rw |1»01 aimgrs WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [] core i [] vene sear TeEST SHARP HAMMER BLOWS REQUIRED To BREAK SAMPLE
i}
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O MUD ROTARY O EXTREMELY INDURATED CAMPLE BREAKS ACROSS GRAING. DATE: 8-15-14
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GEOTECHNICAL BORING REPORT SHEET 6
BORE LOG

NCDOT BORE DOUBLE U2519BA_GEO_BRDG_GINT.GPJ NC_DOT.GDT 10/28/16

WBS 34817.1.FR7 | TIP U-2519BA | COUNTY CUMBERLAND | GEOLOGIST B. Smith, PG WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST B. Smith, PG
SITE DESCRIPTION Dual Structure Bridge on -L- Over Unamed Tributary to Stewarts Creek GROUND WTR (ft) | | SITE DESCRIPTION Dual Structure Bridge on -L- Over Unamed Tributary to Stewarts Creek GROUND WTR (ft)
BORING NO. SB_EB1A STATION 395+86 OFFSET 71ftLT ALIGNMENT -L- 0 HR. ARTESIAN BORING NO. NB_EB1B STATION 396+56 OFFSET 71 ft RT ALIGNMENT -L- 0 HR. ARTESIAN
COLLARELEV. 140.3 1t TOTAL DEPTH 60.9 ft NORTHING 443,246 EASTING 1,989,023 24 HR. ARTESIAN COLLARELEV. 14141t TOTAL DEPTH 60.4 ft NORTHING 443,404 EASTING 1,989,038 24 HR. ARTESIAN
DRILL RIG/HAMMER EFF./DATE SUM3359 CME-450 92% 11/05/2015 |DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE SUM3359 CME-450 92% 11/05/2015 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Mike Moseley START DATE 07/12/16 COMP. DATE 07/12/16 |SURFACE WATER DEPTH N/A DRILLER Mike Moseley START DATE 07/11/16 COMP. DATE 07/12/16 |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 0 SOIL AND ROCK DESCRIPTION
® | “@ | ® |ostt|osf|osf| |0 25 50 75 100/ | NO. | ol 6 | eLev. oepri] | | @ | @ | ost | ost | ost | |0 25 50 75 100/ | NO. [ Aol o
145 | 145 |
1 L 1 L 1414 GROUND SURFACE 0.0
140 T - 140.3 GROUND SURFACE 0.9 | 140 + KK COASTAL PLAIN
+ T = COASTAL PLAIN -+ 1 MIDDENDORF FORMATION
T I T MIDDENDORF FORMATION 13701 35 1
T - < 3 7 7 10 M Light tan-brown to orange-brown and red,
1362 T 41 Lo i Gray and orange-brown, Clayey SAND T ) kﬁ ) Silty SAND (A-2-4) and Clayey Silty SAND
135 I 21 2|2 ]|qq w B (A-2-6) 135 I \ (A-2-5)
T N e A ) T N Harder drilling at 18.4'
T -\ - - - Red and tan-brown, Silty SAND (A-2-4) 1325 + 89 R T (Harder driling at 18.4")
1300 T 04 D N I I I i Harder driling at 17,1 T L A e O e I Sat.
130 T 7 % 8 - sat o (Harder drilling at 17.1") 130 I )
T SRV - rsraze t Lo Lo S T AR AR
1259 1 144 AN I I I i I RN X N B Sat.
125 T T 1|5 A Sat. C 125 I 1
I I-—:— ————— L —— [ 1232 174 I L L'_.;'_'_:__';'_'__'_';'_ 184
1 DR I I i CAPE FEAR FORMATION 1225 ¥ 189 & t=rr o A U A It j_ COASTAL PLAIN SEDIMENTARY ROCK
1209 1 194 T e e N 1 ’ e oo oo o] L 10006 CAPE FEAR FORMATION
120 1 15 28 36 & M \_ Gray to dark gray, Silty CLAY (A-7) W/ little f. 120 1 -~ L L] 1200 21.4|
1 . /./.".04 §_ sand 1 A T ./.," \_ _‘\_______(m_uditOEe)_ _____ j_
+ - - - , 1175 T 23.9 R I P AR AR - COASTAL PLAIN
1 N §_ (Softer driling at 28.5') T 2 | 18 | 28 B e I R M N Gray, Silty CLAY (A-7) W/ little f. sand
1159 | 244 DR I i I AR IR~ B A N
115 I 0 [ 15 | 21 e M §_ 115 I J N
1 ]- \_ 1 R Y
T : - 1125 T 289 R R R -
4 __J IQ_m.a 28.5 I 7 1 19 R I A SEE ISR IR sat F
110 1109 L 204 7 & 1 B D N T oSt Gray, Clayey SAND (A-2-6) 110 + SRR A G R AR
T o _‘1_\’ T Sat. i T DN i Gray, hard, Sandy CLAY (A-6)
T \- - 107.5 T 339 s | o8 | 37 T AR R B \-
1059 1 344 B N e Fsel I SRR IS I *- T I W\:
105 T 10 | 12 | 2 o33 sat. [S 105 I ~
T SR A oS¢ 1084 o __ s T SRR -/r-/
T R B Gray, Clayey Silty SAND (A-2-5) 1025 T 389 R - A
+ cee ey - + 6 | 8 | 12 R G I R Sat.
100 [100E AL B 100 T 720
T ¢21 Sat. — 1 R
1 S e84 g 1 FE T coor Gray, f. to cse. SAND (A-1-b)
T T oot Gray, Clayey SAND (A-2-6) 975 T 439 S e AR AR ool
050 | 444 y T ST M o sat. oL
95 T 8 11 11 | sat. Feo (Harder drilling at 51.4") 95 T °oo 50 _ 64
4 R 7|2 T L RO 1 . _/l N el Light gray, Clayey SAND (A-2-6)
T Y A R R AR S5y 925 T 489 Y 2 R R AR el (Harder Drilling at 52.9')
o Foefanat L L ! % I Y1l ¥11 Sat. [
T ; _f_l‘*___,________,_ T WL es0 514 T L I 529
+ .- : N Gray, Silty CLAY (A-7) 875 T 53.9 ST ST T T -t = Gray, Silty CLAY (A-7) w. little sand (sandy
ao T saa .- N + 23 | 57 |43/0.2 cee ) NS mudstone)
85 I o o 2 A I BY ¥ v INL 85 I 2T SN0 ____________ s
il o ’_/_/""" N e sl il N e i Gray, Sandy CLAY (A-6)
T LT F Gray, Sandy CLAY (A-6) 825 T 589 DO P P D N
80.9 | 594 R A I §: T 2] 1] | e W N s10 60.4
80 7 8 11 e Boring Terminated at Elevation 81.0 ft In
- 919 w —79.4 60.9 - - ;
1 F Boring Terminated at Elevation 79.4 ft In T L Coastal Plain Sandy CLAY (A-6)
1 i Coastal Plain Sandy CLAY (A-6) 1 i Note: ARTESIAN Head Elevation = 141.9
T - Note: ARTESIAN Head Elevation = 140.8' T -




NCDOT BORE DOUBLE U2519BA_GEO_BRDG_GINT.GPJ NC_DOT.GDT 10/28/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 34817.1.FR7 | TIP U-2519BA | COUNTY CUMBERLAND | GEOLOGIST B. Smith, PG
SITE DESCRIPTION Dual Structure Bridge on -L- Over Unamed Tributary to Stewarts Creek GROUND WTR (ft)
BORING NO. SB_B1A STATION 396+72 OFFSET 70ftLT ALIGNMENT -L- 0 HR. N/A

COLLAR ELEV.

133.3 ft

TOTAL DEPTH 64.0 ft

NORTHING 443,293

EASTING 1,988,948

24 HR. ARTESIAN

WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST B. Smith, PG
SITE DESCRIPTION Dual Structure Bridge on -L- Over Unamed Tributary to Stewarts Creek GROUND WTR (ft)
BORING NO. NB_B1B STATION 397+45 OFFSET 71 ftRT ALIGNMENT -L- 0 HR. N/A

COLLAR ELEV.

134.6 ft

TOTAL DEPTH 64.3 ft

NORTHING 443,452

EASTING 1,988,965 24 HR. ARTESIAN

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 88% 11/05/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 88% 11/05/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Mike Moseley

START DATE 08/23/16

COMP. DATE 08/24/16

| SURFACE WATER DEPTH N/A

DRILLER Mike Moseley

START DATE 08/23/16

COMP. DATE 08/23/16

| 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 E(Lf'tEV ELEv |PEETH 0 SOIL AND ROCK DESCRIPTION
® | s (f) | o5ft | 0.5t | 0.5 | |0 25 50 75 100/ | NO. | ol 6 | eLev. DEPTH (f) )| (w) (f) | o.5ft | 0.5f | 0.5ft 25 50 75 100/ | NO. [ Aol o
135 135 |_134.6 GROUND SURFACE 0.0
1 133.3 GROUND SURFACE 0.0 + T C COASTAL PLAIN
+ . ALLUVIAL s s : - - CAPE FEAR FORMATION
T |* 1313 Black, highly organic, Silty Sandy MUCK _2.0] T s 2
130 |- 130528 o ) " Gray and black, mod. organic, Silty SAND 130 I L R A Y Vi Sat. [ Gray, Clayey SAND (A-2-6) w/ some root
1 ®2 W (A-2-4) w/ some clay and trace gravel 1 N Be1200 ] ragments 58]
+ . 1280 _ _ _ _ _ _ _ _ _ ________ 53 1 S\ Orange-brown and red, f. to cse. SAND
1 A- - COASTAL PLAIN 1265 T 81 S (A-1-b)
o5 | 1255% 78 | ’ ; -\ - CAPE FEAR FORMATION 125 ¥ 5 - 5 s sat.
is @13 Sat. Orange-brown and red, f. to cse. SAND is L
| - 1 N
1 o (A-1-b)
1 N 121.8 4 128 N P
1208 4+ 125 J RS S R —— L e —— 121.1 12.2 1 6 8 [100/04 B P I E R 13.8
120 4 100/0.4 1000.5® - COASTAL PLAIN SEDIMENTARY ROCK 120 4 1000.4® T [ 105  COASTAL PLAIN SEDIMENTARY ROCK 5
T s ST C 1183 (mudstone) 15.0 T SRR Bt S W (mudstone) I
T - - SRt ACEENEEE F T T T T T T GOASTALPLAIN T T T ] T SEIREEIN IR NY " COASTAL FLAIN
158 1 175 Pt N Light gray to gray, Silty CLAY (A7) w/ lttle . 68 + 18 5137 ST v N Gray, Silty CLAY (A-7) w trace f. sand
115 T 6 198 | 21 W " §_ sand 115 I , #56 N s
/7 L L =]
T R T : \\j 112.8 (Softer drilling at 20.5') 205 T S L7 Gray, Sandy CLAY (A-6)
1 I . N Light gray, f. SAND (A-3) 111.8 + 228 P
110 108+ 225 -l EEEE S 110 + 6 | 10 | 14 - @24 - M
-+ A BN LN Sat. [:239 T N
T c - c o ooo 108.3 25.0 T R
\ - . T T T T oM AL ANZ A Y T e o T -+ - e N - - -
T - - N
1 . _\\_ . N Light gray, Silty CLAY (A-7) W/ little f. sand 1068 1 278 N
105 08B 20 N M i 105 T Mol - | Dwss - - M 03
T 34 [ T N < ]
I o r1ss _ _ _ ___ ___________ 300 I ST T Gray, Siity SAND (A-2-4)
1 C Ly i Light gray, Silty SAND (A-2-4) 1018 L 308 5 5 5 i _/_//_ i
1008 £ 325 S L I . : Sat.
100 I 771 —o/w sat AL 100 I ‘1\2 a
T Sk I T N
1 "'I,' i %68 38—t N
958 1 375 S L 1 S Sat.
95 3 5 9 95 I 228
-+ —*14 Sat. = 43 403
T T ress . _._._ _ _ _ _ _ _ _ _ _ _ _ _ __ 4009 T T/ Light gray, Clayey SAND (A-2-6)
T I : Light gray, Clayey SAND (A-2-6) 918 :: 408 // o055
% a08 I a5 o Sigh % T v v 3 < - sat. o5 (Harder driling at 47.1")
T 4 [ 4|7 _+ » sat. fo- I ¥
-, - - - [5~2. o= - - \- - - - - -
T - I T L g A N P L iy 47.1
T SR T 86.8 + 47.8 ST T T Gray, Silty CLAY (A7) (mudstone)
85 858 + 475 30 43 |57/03 - 1_ S I E L T 85.3 48.0 85 T 37 |63/0.4 - R R - 100/0_9"
T ' 100/0.8" B Light gray, Silty CLAY (A-7) (mudstone) T 7 843 _ _ _ o _____ 503
I N N[ 500 T R i Gray, yellow-brown, and red, Sandy CLAY
1 o _//_ : \_ Gray, Sandy CLAY (A-6) a18 1 &g S o _// \_ (A-6)
80 0BT e PG w NE (Softer driling at 56.0') 80 T A1 N s s
T 7 _ T __A___________________A_
T T R (R N T vl iy Light gray, Clayey SAND (A-2-6)
I L m e ——— é:—:—.‘ . AN 778 . 6.0 768 1 578 A o5
758 | 575 B oS Light gray, Clayey SAND (A-2-6) T 10 10 14 i oS
; 24 Sat. 3
75 4 6 7 | 10 _* 17 Sat. P 75 £ oo
4 . .,{ . L 718 1 6238 ] b
;0 08 2625 4 - ; R ¥y 1 6 5 8 .‘13. Sat. f<F 703 643
T 411 Sat. %< —69.3 64.0 T I~ Boring Terminated at Elevation 70.3 ft In
T B Boring Terminated at Elevation 69.3 ft In T i Coastal Plain Clayey SAND (A-2-6)
T i Coastal Plain Clayey SAND (A-2-6) T r
1 r 1 r Note: ARTESIAN Head Elevation = 137.1'
1 | Note: ARTESIAN Head Elevation = 135.8' 1 |




NCDOT BORE DOUBLE U2519BA_GEO_BRDG_GINT.GPJ NC_DOT.GDT 10/28/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND

GEOLOGIST B. Smith, PG

WBS 34817.1.FR7 | TIP U-2519BA | COUNTY CUMBERLAND | GEOLOGIST B. Smith, PG
SITE DESCRIPTION Dual Structure Bridge on -L- Over Unamed Tributary to Stewarts Creek GROUND WTR (ft)
BORING NO. SB_B2A STATION 397+89 OFFSET 71ftLT ALIGNMENT -L- 0 HR. N/A

COLLARELEV. 1346 ft TOTAL DEPTH 64.5 ft

NORTHING 443,361 EASTING 1,988,849 24 HR. ARTESIAN

SITE DESCRIPTION Dual Structure Bridge on -L- Over Unamed Tributary to Stewarts Creek

GROUND WTR (ft)

BORING NO. NB_B2B STATION 398+69 OFFSET 70 ft RT

ALIGNMENT -L- 0 HR. ARTESIAN

COLLARELEV. 136.0 ft TOTAL DEPTH 65.9 ft NORTHING 443,522

EASTING 1,988,867 24 HR. ARTESIAN

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 88% 11/05/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./DATE SUM0093 DIEDRICH D-50 88% 11/05/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Mike Moseley START DATE 08/18/16 COMP. DATE 08/18/16

| SURFACE WATER DEPTH N/A

DRILLER Mike Moseley START DATE 08/17/16 COMP. DATE 08/17/16

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 ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ‘ : ‘ NO. |/moll 6| ELev. @ DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5ft ‘ : ‘ NO. |/moll o
135 1346 GROUND SURFACE 00| | 140 L
I T - ALLUVIAL 1+ -
T - 1321 Dark gray gnd black, highly organic, __ 25| T -
1313 T 3.3 - W Silty Sandy MUCK_ _ _ _ | T I 136.0 GROUND SURFACE 0.0
130 I 5 6 8 &4 w COASTAL PLAIN 135 i T _ ALLUVIAL
I S CAPE FEAR FORMATION ] 1. 1335  Black, highly organic, Clayey Silty Sandy o5
+ N . 1. i W MUCK_ _ _ _ _ _ B
1263 T 83 - - Light gray, f. to cse. SAND (A-1-b) 132.1 3.9 5 5 5 ]-- COASTAL PLAIN
125 + 5 4 7 = Sat 130 T % - Sat. CAPE FEAR FORMATION
T - i c o - - T I| - Light tan-brown to orange brown, Silty SAND
T S B - - T SRR A-2-4
1216 4 13.0 I P —ee il 121.6 13.0 R e 1 (A-2-4)
120 1 100/0.2 . - T100/0.2 1206 COASTAL PLAI:: S(jli?()l[:\gENTARY ROCK 120] | 105 1 - Sat. 125.0 (Harder driling at 11.0") 11.0
1 R (mu ) 1 L COASTAL PLAIN SEDIMENTARY ROCK
L COASTAL PLAIN (mudstone)
T R d Gray, Silty CLAY (A-7) w/ trace f. sand T
116.6 + 18.0 A 121.6 + 14.4 - -
115 I 2 | 23| 33 e M 120 I 41 |59/0.4 * 000e®
T e mwar 205 T . mer _ _ _ __ __ __ _________ 1869
1 L./ Light gray, Clayey SAND (A-2-6) 1 (sandstone)
111.6 + 23.0 - -//- 116.6 + 19.4
110 I 3| 16 | 18 "o Sat. [ 115 I 35 |65/0.4 - oé/ofg‘JL
T RV 001 255 T D = wmat____ 219
T 2 Gray, Ciayey Silty SAND (A-2-5) and light T R COASTAL PLAIN
106.6 T 28.0 - -// gray, Silty SAND (A-2-4) 1116 + 244 e Light gray, Clayey Silty SAND (A-2-5)
105 T 4 5 9 i Sat. 110 T 7 8 9 Y Y4 - - Sat.
T AN T S . | 91 _ _ _ _ _ _ __ ______ _ _ 269
1 SN 1 A \ S . o Light Gray, Clayey SAND (A-2-6)
~
101.6 T 33.0 N 106.6 + 294 SR R ;.
100 T T [ 13 | 19 -t Sat. 105 T 17 | 24 | 39 > Se6s sat. |
1 L. 1 L 041 _ 319
1 L. 1 N Ligh gray, Clayey Silty SAND (A-2-5)
96.6 + 38.0 RN 101.6 + 34.4 s
95 + 5 8 12 - {20 - Sat. 100 + 6 6 11 .7 Sat.
T L “r 405 T L
1 : If AN Ught gray, Clayey SAND (A-2-6) 1 e
91.6 + 43.0 -,- " , 966 + 394 Sl
o3 Harder drilling at 46.5
% I a7 [ ‘918 sat. [ ( 9 ) %5 I 271 9 [ 10 g - Sat.
T T Ly “1 s
T o I I S ST e 465 T agh \TgHt Gray, Clayey SAND (A-56)
Gray, Silty CLAY (A-7) (mudstone)
86.6 + 48.0 - 916 + 444 SR s . )
85 T+ 19 44 156/0.4 S §- % —+ 7 10 12 . .|,22 . sat. (Harder drilling at 47.9")
4 v 3 —+ ! '
T [ 10009 NY &4t o 508 T i
1 A // A | Gray to gray-brown, Sandy CLAY (A-6) 1 JRS A D A, 47.9
816 1 530 NS \_ 86.6 + 494 Gray, Silty CLAY (A-7) (mudstone)
. T o o v NG 85 I 29 | 65 [35/0.2 onor®
g4 > I 55.5 T ) 51.9
1 B d Light gray, Clayey Silty SAND (A-2-5) 1 S Gray, Silty SAND (A-2-4) (sandstone)
pd
766 + 58.0 S LT 816 + 544
75 I 8 11 7 ‘o Sat. 80 I 22 | 25 |45/04 e d
T ] 60.5 T 100009 %9
I . }’ . T 777 7 TLight gray, Sandy CLAY (A6) ~ I S I Ly A I A R A I light gray, Clayey SAND (A-2-6) |
f—
716 + 63.0 T 76.6 T 59.4 cee e T :
T 4 5 8 ‘@13’ w 64.5 75 I 6 9 10 B Sat. >
41 | Boring Terminated at Elevation 70.1 ft In 1 e B
1 | Coastal Plain Sandy CLAY (A-6) 1 o / A
T C Note: ARTESIAN Head Elevation = 138.1' 716 + 644 - [ 55%
T B : . is 3 5 6 - 411 . Sat. P 65.9
__: __ 1 | Boring Terminated at Elevation 70.1 ft In
1 | 1 | Coastal Plain Clayey SAND (A-2-6)
I C I C Note: 0-HR: ARTESIAN Head Elevation =
4 L 4 L 138.0'
1 L 1 L 24-HR: ARTESIAN Head Elevation =
1 L 1 L 143.0'




NCDOT BORE DOUBLE U2519BA_GEO_BRDG_GINT.GPJ NC_DOT.GDT 10/28/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 34817.1.FR7 | TIP U-2519BA | COUNTY CUMBERLAND | GEOLOGIST B. Smith, PG
SITE DESCRIPTION Dual Structure Bridge on -L- Over Unamed Tributary to Stewarts Creek GROUND WTR (ft)
BORING NO. SB_EB2A STATION 399+14 OFFSET 71ftLT ALIGNMENT -L- 0 HR. N/A

COLLARELEV. 140.1 ft TOTAL DEPTH 65.1 ft NORTHING 443,437 EASTING 1,988,745 24 HR. ARTESIAN

WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST B. Smith, PG

SITE DESCRIPTION Dual Structure Bridge on -L- Over Unamed Tributary to Stewarts Creek GROUND WTR (ft)
BORING NO. NB_EB2B STATION 400+09 OFFSET 71 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 147.0ft TOTAL DEPTH 60.4 ft NORTHING 443,607 EASTING 1,988,762 24 HR. 3.8

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 88% 11/05/2015 | DRILL METHOD Mud Rotary HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 88% 11/05/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Mike Moseley START DATE 08/16/16 COMP. DATE 08/17/16 | SURFACE WATER DEPTH N/A

DRILLER Mike Moseley START DATE 08/12/16 COMP. DATE 08/16/16

| SURFACE WATER DEPTH N/A

L L
E(Lf'tE)V TEY DE(E)TH BLOW COUNT BLOWS PER FOOT savp. W 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V TEY DE(E)TH BLOW COUNT o 25 BLOWS :ER FooT 5 100 SAMP. 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
145 | 150 |
T C T GROUND SURFACE 0.0
1 L 1 I COASTAL PLAIN
140 140.1 GROUND SURFACE 0.0 | 145 T | CAPE FEAR FORMATION 25
T —T N COASTAL PLAIN T o =2
I S i CAPE FEAR FORMATION 1434 F 36 | 1 ST " Tan-brown, . SAND (A-3)
137.0 1 3.1 -l - ' ) + 8. .. Gray and orange-brown, Sandy CLAY (A-6)
T 2 7 10 . 17 w | Brown, orange-brown, and light gray, Silty 1 PN - - L S - |
135 1 \ | SAND (A-2-4) W/ trace gravel 140 1 N Gray, orange-brown, and black, Clayey Silty
1 SN L 1384 T 86 . R Y . SAND (A-2-5) w/ trace lignite
T+ R I R - + 1T | 18 | 30 R I N
132.0 | 841 I L 1S - ;.48. - w (Harder drilling at 23.1')
50 T 0 | 22 | 16 o s, Sat. N 55 T A
- > —1205 o 108 - #
T+ A e Lo Tan-brown, orange-brown, and red, f. to cse. T+ N Y AR
T R A ooo SAND (A-1-b) w/ trace gravel 132.9 + 144 ot LA
1265 T 13.6 - SegeS + 7 - fm - Sat.
125 I WOH| 5 | 6 : ;gﬁ : sat. [599 (Harder driling at 16.6") 130 1 AR
T R I O N [ L GEL AL 030k 1235 16.6 T -4
T R RS = COASTAL PLAIN SEDIMENTARY ROCK 1279 + 91 g A
121.5 T 186 — - (mudstone) T -fs - Sat.
120 I N 100/0.3% - 125 -T 1
1 ./ meo  _ _ _ _ __ _ _ __________ 2 1 LI N - 2] 1239 23.1
1 N N -/ B COASTAL PLAIN 1229 | 241 T C COASTAL PLAIN SEDIMENTARY ROCK
1165+ 236 I N N B §_ Gray, Silty CLAY (A-7) W/ trace f. sand 1 100/0.4 _ 100029 i (mudstone)
115 I LN I I R R DR N 4 M N 120 1 e 4 _________ 2
T DY NY 140 961 T __ i (sandstone)
1 L. L7 | Light gray to gray, Clayey Silty SAND (A-2-5) 1179 1 291 L. L. | . ,
1115 + 286 o L and light gray, Siity SAND (A-2-4) w/ trace I [100/0.2 . . 100029 L 164 (Softer driling at 30.6") 206
' IR I | - 100027 . ]
110 I 12 19 [ 22 ol Sat. L organics (decomposed wood fragments) 115 1S r\ = - i COASTAL PLAIN
T I~ T \ \ Gray, Sandy CLAY (A-6)
I A N 112.9 1 341 N N
1 N B N - B
T N T 1317 [ 19 ) ) w NS
106.5 T 33.6 v/ Q36
105 I T2 eyt Sat. [ 110 I TN N
1 | L 107.9 1 391 N B N
1015 + 386 R - 1 17 ] 32 | 37 - Sy - - - - sat. NG
100 T 6 7 9 T 31'6 Sat. B 105 T DAl IR N 1054 ag
T 7 — T = Light gray to gray, Clayey Silty SAND (A-2-5)
I ) _//_ ) C 1009 1 441 R P20 and SILTY SAND (A-2-4)
965 T 436 o - T T8 |9 G Sat.
% I St e Sat. [l 100 I _X
T . “o o _____ a8 T A
1 S T oS Light gray, Clayey SAND (A-2-6) 97.9 491 SN .
o5 yas f L L |k T T o2 - w27 - - Sat. o e
T I Sat. Pl 95 T I 4 __ __ _ _ 5168
90 I ?10 Lo -+ / = Light gray, Clayey SAND (A-26)
T R R B 2 1 88.5 51.6 9o T st R -
1 - T T TS = Gray, Silty CLAY (A-7) w. little sand (sandy s 5 Harder driling at 58.7'
865 T 536 ce NY mudstone) 1 ST e Sat. fiok ( 9 )
85 + 26 | 62 |38/0.2 ce e NS % + ik e
4 100/0.7{} §— 4 | Sl
T R B T R ST T T 883 58.7
4 P » 87.9 59.1 L. T —— T - -
815 1 586 §- T 29 | 52 48003 T _l NP Gray, Silty CLAY (A-7) (mudstone) cos
80 I 27 | 48 |52/0.4 E S \— + 100/0.8 F Boring Terminated at Elevation 86.6 ft
T Py g p——— [ —2100/0.99 ™N-705 60.6 -+ L
:: |: - R R : Light gray, Silty SAND (A-2-4) :: :
765 T 636 : . - T -
75 T 211 929 Sat. | 750 65.1 T L
1 | Boring Terminated at Elevation 75.0 ft In 1 |
1 i Coastal Plain Silty SAND (A-2-4) 1 i
1 L Note: ARTESIAN Head Elevation = 140.6' 1 L
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SITEPHOTOGRAPH

Proposed Dual Structure Bridge on -L- Over Unnamed Tributary to Stewarts Creek
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DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
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STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _CUMBERIAND

PROJECT DESCRIPTION FAYETTEVILLE OUTER LOOP
FROM SOUTH OF SR 1003 (CAMDEN RD.) TO
SOUTH OF SRI1104 (STRICKLAND BRIDGE RD.)
SITE DESCRIPTION BRIDGE #450 ON KING RD.
(-Y14-) OVER FAYETTEVILLE OUTER LOOP
BETWEEN SR 1406 AND SR 1112

— —
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STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C)  U-2519BA L |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 (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 NoO.

U-2519BA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

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

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

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

ANGULARITY OF GRAINS

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

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

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 10 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 7O COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oocodooosgiiist SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL O | SHELL BEDS.E'L
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL CRENRER SI Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
L oG MATEReL o SOLLE sous [ JLUER MATERIAL FRESH zg’cd;;nzl?n&gcglfm :mcm.rsw JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
., " " : HORIZONTAL.
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 4@ Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIE_DIEC TION_OF_AZIMUTH)
LITTLE OR " " g
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx | i mn | I Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) AMX | 8 MX |12 MX| 16 MX|ND MX AMONTS OF ORGANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P 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.
a5 SUBCRACE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e on see Bﬂ.: ﬁgégs :ch:R HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLO0D PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCI INS QUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL ‘$’ WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 <l UNSUITABLE WASTE k4 ACCEPTABLE,BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. - - - - - USED IN THE TOP 3 FEET oF | HeRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
COARSE FINE SHALLOW (] UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK .
BLOR) prtens R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 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 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 4~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON ERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(st FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : VED W - v LY W . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Liouo Lt F0SS. - FOSSILIFEROUS ot sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE T SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
o T WET - o0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS 1 - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BM (BY6-74): 36" REBAR WITH ALUMINUM TRAVERSE CAP
PLE o PuesTIC LiviT - - PMENT = T PR T VERTVEF\::DE MORE ?:251"72 FEET VERY rJlEcT:v BEDDED TTCFK:EEES Bi SRHGAC A By DATAUH. S
- MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUL EN USED ON SUBJEC OJEC WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET -Yl4- 22+80, 25 ft LT ELEVATION: 197.18 FEET
oM _| oPTIMUM MOISTURE X X X
ot L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
T CME-45¢C CLAY BITS automatic [ MaNuAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NUIES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET -
- ORY - @ REQUIRES ADDITIONAL wart 6+ CONTINUOUS FLIGHT AUGER FIAD - FILLED IMMEDIATELY AFTER DRILLING
CORE SIZE: THINLY LAMINATED < 0.008 FEET
[ cme-ss UCP - UNDIVIDED COASTAL PLAIN
PLASTICITY [] s HoLLow sucers [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH [] cme-ss0 [[] wero Face FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] TuNG.-cARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O 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

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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INFERRED STRATIGRAPHY IS DRAWN
: THROUGH THE BORINGS WITH BOTH : ‘ : : : : : : ; : ; : ; ; ; 1 ; 1 ; 1 ; 1 ; ;
--90.... . PROJECTED ONTO.THE PROFILE.. ...l i e E e L b b b T L S L S e e e b 900
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- /o S B S S S S S S S T S S S S R A A 230..
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190 : : : : : ; : : SILTY AND CLEAN.SAND _ . _———— "COASTAL PLAIN: TAN GRAY GRAY-TAN AND ‘ORANGE ~BROWN.MOIST. el R -~ 190
A R A S AR poee R ——— e — T Ty E e NS A R WSTIFF: TO HARD:SANDY AND “SILTY OLAY = =N O L R R R
: : : : : : it i ; : e (IDDENDORF _FORMATION): : : :
: : ©oaAs'm. PLAIN: GRAY TAN ORANGE -TAN WHITE TAN~BROWN ORANGE-BROWN 'AND RED—BREMV o e
B 1 0 O A A S SO 1111 IS MO /ST,T,U,,SAT,V,LO,USE,‘TO,DE/\!SEC,LAY,EY,S/,LTZAND,QLEM,SAND,,,,I,,,,,,,,, S S S S S 180. ..
' f MIDDE NmRF Fi ORMATION) ' ' ' '
3 170 3 COASTAL PLAIN:TAN GRAY GRAY-TAN AND ORANGE ~BROWN.MOIST.M.STIFF TO HARD, f f f 70
R R R R AR EETEERTETEEEERY - ST T EEEP R SANDY AND-SILTY CLAY (MIDDENDORF- FORMATION) = =t o i = s N i e O
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N ':- T —— - -———_.::—_-_._‘___
? mASTAL PLAINGRAY TAN ORANGE -TAN WHITE TAN-BROWN ORANGE -BROWN 'AND RED-GROWN. .00457'”- PLAN: GRAY TAN. ORANGE -TAN WHITE T AN~BROWN
0 MOIST TO SAT.V.LOOSE :TO DENSE.CLAYEY SILTY. AND CLEAN. SAND ‘ % | ORANGE -BROWN AND RED-BROWN.MOIST TO SAT.
4 {MIDDENDORF FORMATION) ' . V.LOOSE TO DENSE,CLAYEY SILTY AND CLEAN SAND ' ' '
S 150 . i 1 R e i K R D g - N (MIDDENDORF _FORMATION). . _ _ . _ . L L L L L. 150
5 —_————— T T &@op —‘———‘——‘——7—————— ———_____‘__‘_ : : : :
& @0045“1- PLAIN: TAV_AND GRAY. MOIST. HARD. @rmsm PLAIN TAN AND GRAY,MOIST,HARD,SANDY AND ' ‘ 1 -_—_——
= ; ; ; ; ; ; ; ; | SANDY AND SILTY CLAY (55753 SILTY CLAY (CAPE FEAR FORMATION) !
SN.. M40 .. i .l . .. . S L AP AR FORM AT ION) N e e et Q0Z08 S S S S S SN 140 . ..
° L dee===T T COASTAL PLAIN: TAN GRAY ORANGE -BROWNN AND WHITE,SAT.M.DENSE TO V.DENSE, I - e TTTT T T
= - CLEAN AND CLAYEY SAND (CAPE FEAR FORMATION) ‘ ;
S . 130 i hmmmmmmmmmmm e e e e e el e ool ool ool Sl A 130. .
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0 . .
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NCDOT BORE DOUBLE U2519BA_GEO_BRDG0450_SPT_BORINGS.GPJ NC_DOT.GDT 4/19/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 34817.1.FR7 | TIP U-2519BA | COUNTY CUMBERLAND | GEOLOGIST Goodnight, D. WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST Smith, B.
SITE DESCRIPTION BRIDGE NO. 450 ON KING RD. (-Y14-) OVER FAYETTEVILLE OUTER LOORP (-L-) GROUND WTR (ft) SITE DESCRIPTION BRIDGE NO. 450 ON KING RD. (-Y14-) OVER FAYETTEVILLE OUTER LOORP (-L-) GROUND WTR (ft)
BORING NO. EB1-A STATION 22+13 OFFSET 28ftLT ALIGNMENT -Y14- 0 HR. N/A BORING NO. EB1-B STATION 22+37 OFFSET 63 ftRT ALIGNMENT -Y14- 0 HR. 15.8
COLLARELEV. 197.3ft TOTAL DEPTH 60.0 ft NORTHING 448,312 EASTING 1,987,441 24 HR. FIAD COLLARELEV. 1953 ft TOTAL DEPTH 68.7 ft NORTHING 448,219 EASTING 1,987,459 24 HR. Caved
DRILL RIGIHAMMER EFF./DATE MID3964 CME-45C 83% 08/09/2016 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE  SUM0093 DIEDRICH D-50 76% 11/09/2016 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Wiggins, M. START DATE 02/16/17 COMP. DATE 02/16/17 | SURFACE WATER DEPTH N/A DRILLER Moseley, M. START DATE 09/15/16 COMP. DATE 09/15/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5ft | 0.5t | 0.5t | [0 25 50 75 100 | NO. | Aol 6 | etev.m DEPTH (1) M 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100 | NO. | Aol &
200 | 200 |
I L 197.3 GROUND SURFACE 0.0 I E
1963 F 10 1° HE ARTIFICIAL FILL I C 1953 GROUND SURFACE 00
) jaFas | S| 4|2 | A= M s 104 BROWN-TAN, F. SAND (A-3) s0] (9 T .- i COASTAL PLAIN
I WOH|WOH $o | M Kok TAN, SLIGHTLY SILTY F. TO CSE. SAND 1017 T 26 S g 1928 TAN-BROWN, FINE SAND 25
1913 T 60 B el I N SC 190.8 (A-1-b) _6.5] I 5 Z 170 Dl M u \ (MIDDENDORF FORMATION)
190 L 6 29 44 =073, M L 1803 ~— — — — —ar o e ——— “— 780 190 L 14 L
18887 85 Y i e — e 22 COASTAL PLAIN ] T T C GRAY AND ORANGE-BROWN, SANDY
T 2 11 | 13 Q=" : M [NF TAN, SANDY CLAY (A-6) | 1067 T na r - CLAY
185 T \o Ll 5T 1e50 L _(VIDDENDORF FORMATION) _ | 120| | 185 T s 18 [ 7 || e v N
18381 135 o 5 A V. N TAN, CLAYEY SAND (A-2-6) [ T P W E— 1842 SR ANGEBROWN GRAY AN RES 11.1
T q : o M E ~ ~ “ORANGE-TAN E SAND (A T T N U I - , ,
I : )30 D C ORANGE-TAN, F. SAND (A-3) w20 aaal L D \_\. D ST SAND WITH LIYLE CLAY D
180 I 803 e e e o= —— 110 ] 180 I 2 CLAYEY SAND 158
17887 185 R C WHITE AND TAN, SLIGHTLY SILTY F. TO T G R :
T 8 10 8 N L W C CSE. SAND (A-1-b) 177.0 T 183 L7
175 T - Fi7s3 . _______ 220|175 T 41 3] 2| e - 208
1738 235 VA L GRAY-TAN, SILTY CLAY (A-7) ¥F N RSsSFETT————— GRAY SANDYCLAY —— —— =
I T3] 5] #: w - 1720 F 233 N ’
170 T I o 170 T 3 4 9 . ;)13' 25.8
188+ 288 7| e w NE 1 A S — ORANGEBROWN AND GRAY, SITY —~ |
1 LG L 167.0 1 283 - SAND WITH LITTLE CLAY
165 T - - 153 _ ___________ 320|165 T 1 2 1 9/3
163.8°L 335 - - L GRAY, SANDY CLAY (A-6) =T P P €35 318
I 6 | 15] 24 Do D ese M n 1620 T 333 S I GRAY, SANDY CLAY
160 T D T ce03  _______________ 370 | 160 T 8 | 7] 25 : - 42 58
158871 385 -7 :.:' T TAN, SILTY CLAYEY SAND (A-2-6) ¥F [ P = = — ORANGE-BROWN RED-BROWNAND —— =
I R 1@9 WL 1570 T 383 Pl GRAY, SILTY SAND WITH LITTLE CLAY
155 T - A\- SN 1553 . ________ 420|155 T 2 2 3 % -
1538°L 435 TN SSF TAN, F. TO CSE SAND (A-1-B) I N -
+ 6 9 10 - 19 Sat 0o0r 1520 T 433 DI\
150 + s 08 OE- 1493 ago| 20 + el .
148871 485 g I S —p—— S —— %r_A___ﬁ-\l\T/-\_ND_GT?AfY_SIfTVC_LA_Y(_Aj)___A_ I L . 473
1 20 ] o4 3602 : s 306/0'»7} NI (CAPE FEAR FORMATION) R e T T T T T T T T COASTAL PLAIN SEDIMENTARYROCK |
I S R I N 145 T - - 100/0.9 (MUDSTONE)
I 29 | 50 15004 : ,1 0(:)/0:.9l §E 14207 533 (CAPE FEAR FORMATION)
140 T - T - - NV w03 ________ 510|140 T 45 [55/0.3 *100/0.8
13887L 585 RN I, AN TAN AND GRAY, CLAYEY SAND (A-2-6) T I —_—_—_—__1 180 _ _ _ ___ _ _ __ ____ __ _ 583
+ 7 10 15 - @5 - - - Sat. p& 1373 o ______ eog 1370 T 5813 - - COASTAL PLAIN
I o Boring Terminated at Elevation 137.3 ft IN 135 I 5 8 9 I O ORANGE-BROWN AND WHITE, SILTY
I - COASTAL PLAIN (A-2-6) (CAPE FEAR + PP R~y Rve— SAND
T C FORMATION) 1320 F 622 s D I
I C 130 T 4 [ 13 [ 70 I TNess - wo_ __ 643
I - I COASTAL PLAIN SEDIMENTARY ROCK
I C I TN (MUDSTONE)
T u 1270 T 683 i .\‘_ 126.6 68.7
T - T 100/0. 100/0.4 F Boring Terminated at Elevation 126.6 ft IN
T C T C COASTAL PLAIN SEDIMENTARY ROCK
I C I C (MUDSTONE)
T - T n “NOTE: BORING PERFORMED BY
T r T r OTHERS DURING ROADWAY
T C T C INVESTIGATION AND PROVIDED TO
T - T - FALCON BY NCDOT GEU.




NCDOT BORE DOUBLE U2519BA_GEO_BRDG0450_SPT_BORINGS.GPJ NC_DOT.GDT 4/19/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 34817.1.FR7 | TP U-2519BA | COUNTY cuMBERLAND | GEoLoGIST  Goodnight, D.

SITE DESCRIPTION BRIDGE NO. 450 ON KING RD. (-Y14-) OVER FAYETTEVILLE OUTER LOOP (-L-) GROUND WTR (ft)
BORING NO. B1-A STATION 23+15 OFFSET 33ftLT ALIGNMENT -Y14- 0 HR. Dry
COLLARELEV. 197.1ft TOTAL DEPTH 69.2 ft NORTHING 448,310 EASTING 1,987,543 24HR. FIAD

WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST Smith, B.

SITE DESCRIPTION BRIDGE NO. 450 ON KING RD. (-Y14-) OVER FAYETTEVILLE OUTER LOOP (-L-) GROUND WTR (ft)
BORING NO. EB2-A STATION 24+03 OFFSET 20ftLT ALIGNMENT -Y14- 0 HR. 11.0
COLLARELEV. 197.1ft TOTAL DEPTH 74.7 ft NORTHING 448,291 EASTING 1,987,630 24 HR. Caved

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/09/2016

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF./DATE SUM0093 DIEDRICH D-50 76% 11/09/2016

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Wiggins, M. START DATE 02/16/17 COMP. DATE 02/16/17 | SURFACE WATER DEPTH N/A DRILLER Moseley, M. START DATE 09/14/16 COMP. DATE 09/14/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5t [ .51t [ 0.5tt | [0 25 50 75 100 | NO. | Aoll 6 | eev DEPTH (f) M 0.5t [ 0.5t [ 0.5t | [0 25 50 75 100| | NO. | ol &
200 | 200 |
I GROUND SURFACE 0.0 I GROUND SURFACE 0.0
195 +4 | COASTAL PLAIN 195 +4 I COASTAL PLAIN
1938T 35 | S I TAN, SLIGHTLY SILTY SAND (A-3) 3.0 19361 35 A BROWN AND ORANGE-BROWN, SILTY
T 2 2 | |- |- M (MIDDENDORF FORMATION) 55 T 5 [ 7 D b2 M SAND WITH LITTLE CLAY
190 191460 e | R y TAN, SILTY CLAYEY SAND(A-2-5)__|— =] | 190 I DN 1910 | _ _ (MIDDENDORF FORMATION) _ _ ,— 80
1886 T 85 T S ~ TRED-TAN, CLAYEY SAND (A-2-6) 1886°T 385 N \:- GRAY, RED AND YELLOW, SILTY CLAY
+ 7 | 9 - afe| - - M ¥ 59 [ 12 o1 My oo WITH LITTLE FINE SAND o
185 I s NI hpesl o 1200 | 185 I Sk T TORANGE.BROWN, WHIE AND RED, — |
L R NI s TAN, F. SAND (A-3) 1839 F 182 4 7t | - e Sat SILTY SAND WITH TRACE TO LITTLE
I I W ses I . a CLAY
180 + ST boock 1801 _ . __ 0| | 180 + N
1786 + 185 > - TAN, F. SANDY SILTY CLAY (A-7 1789 L 182 RN
T 3 4[5 || e NN A7) I 8 | 13 ] 1 S Sat.
175 1 i N 175 1 Dl ks
1736 F+ 235 - - - \- 1739°L 232 [
T 2 2 5 YA w §: I 2 1 T e Sat.
170 I o NY 1700 o ______ 2tol | 170 I |-
168.6 + 285 Ty - Sooak RED-TAN, SLIGHTLY SILTY SAND (A-3) 1689°L 282 |- - - -
I o o R PR Sat. fssser I BN sat
165 T N poee 1654 _ _ _ _ _ _ _ _ _ ________ 390|165 T [
1636+ 335 N OoSF TAN, SLIGHTLY SILTY F. TO CSE. SAND 16397 332 NN
I 6 [ 10 | 12 - sat. [838- (A-1-b) I L2 +3 Do Sat.
160 I e oo 160 I -
1586 + 385 A [ 1589 ] 382 e
T 3 4 4 fé - - Sat. §§§: T 1 2 2 & : Sat.
155 T T ooor 155 T t! -
153.6 + 435 R [ 1539 ] 432 R
T 325 *7 Do sat. [ T T3] 3] e Sat.
150 1486—'14“ I S T — -'_'_'_'1 Qom0 45| W04 T : 1464 67
+ - ST i COASTAL PLAIN - 484 _______ 487
I 20 |60 [a0002| | - : - o079 NJ GRAY, SILTY CLAY (A7) I R N L N NSy COASTAL PLAIN 507
145 I M NN 1454 (CAPE FEAR FORMATION) __520| | 145 I S I A A T~ 71 GRAY,RED QND OgANGE-BROWN =
1436 + 535 .. ... L T T T ERAY GANDV Ol AV AR 1439 L 532 [ L | ILTY CLAY |
= oy | a7 lssi04 = S l N GRAY, SANDY CLAY (A-6) T 22 | 50 [50/04 - 06/0-8+ y L_ _ (CAPEFEARFORMATION) |
140 T - P I \-_ 140 T - - F 1399 COASTAL PLAIN SEDIMENTARY ROCK 57.2
1386+ 585 R NG 1389 1 582 - Esd V' ___ _(MUDSTONE) _ _ _ _ |~ "]
T g [ 10 [ 14 Deam T w N T 71 10] 13 - )‘23: T Sat. PSeF 1364 COASTAL PLAIN 60.7
135 I /- rs1_ _ _ _ _ _ __ __ __ _ _ ___ _ 620 [135 T VA B GRAY, ORANGE-BROWN AND RED,
1336+ 635 7 - : TAN, SILTY SAND (A-2-4) 133971 632 Y CLAYEY SAND AND SILTY SAND WITH
T 5 5 8 - :é:{_ - - - Sat. T 5 6 4 - @10 Sat. LITTLE CLAY
130 T R Bt - 1804 o ___ el |L130 T b - 1804 _____ e
1286+ 685 : =4 TAN-GRAY, CLAYEY SAND (A-2-6) 0.2 e  002® COASTAL PLAIN SEDIMENTARY ROCK
- 2 T .4 - - R
T 35 |65/0.2 1001079 E Boring Terminated at Elevation 127.9 ft IN T A RSN e 1264 (MUDSTONE) 707
T r COASTAL PLAIN (A-2-6) (CAPE FEAR 125 193 q_': 725 il A \'_ COASTAL PLAIN
T r FORMATION) + 5125135 RE M F 1204 GRAY AND YELLOW-BROWN, SILTY ra
T » T Lao N 122 \ CLAY pam—_d
F r T r Boring Terminated at Elevation 122.4 ft IN
T . T . COASTAL PLAIN (SILTY CLAY)
I E I E *NOTE: BORING PERFORMED BY
T C T C OTHERS DURING ROADWAY
T C T C INVESTIGATION AND PROVIDED TO
¥ F ¥ F FALCON BY NCDOT GEU.
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

SUBSURFACE INVESTIGATION

COUNTY _CUMBERIAND

PROJECT DESCRIPTION FAYETTEVILLE OUTER LOOP
FROM SOUTH OF SR 1003 (CAMDEN RD.) TO
SOUTH OF SRI1104 (STRICKLAND BRIDGE RD.)

SITE DESCRIPTION BRIDGE #451 ON STONEY POINT RD.
(-Y16-) OVER FAYETTEVILLE OUTER LOOP
BETWEEN SR 1109 AND SR 1104

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C)  U-2519BA 1|9

— —
SHEET ‘TOTAL

CAUTION NOTICE

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

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

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

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

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

NOTES:

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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GOODNIGHT, D J.
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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.

U-2519BA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL
BE PEl

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

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

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

ANGULARITY OF GRAINS

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

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

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

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

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) 10 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 7O COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
i NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oocodooosgiiist SLIGHTLY COMPRESSIBLE LL <31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL O | SHELL BEDS.E'L
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL CRENRER SI Loy &4 OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
L oG MATEReL o SOLLE sous [ JLUER MATERIAL FRESH zg’cd;;nzl?n&gcglfm :mcm.rsw JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
., " " : HORIZONTAL.
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 4@ Mx| 41 MN |40 Mx| 41 MN [ 40 Mx | 41 MN |40 Mx| 41 MN v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIE_DIEC TION_OF_AZIMUTH)
LITTLE OR " " g
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx | i mn | I Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROP INEX | @ ° ° amx_ [8mx |12 mx]is wx[nomx|  awOuNTS OF oRGenIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P 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.
a5 SUBCRACE EXCELLENT T0 GOOD FAIR T0 POOR o008 POOR | UNSUITABLE e on see Bﬂ.: ﬁgégs :ch:R HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLO0D PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCI INS QUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL ‘$’ WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - o UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 <l UNSUITABLE WASTE k4 ACCEPTABLE,BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. - - - - - USED IN THE TOP 3 FEET oF | HeRD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
COARSE FINE SHALLOW (] UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK .
BLOR) prtens R SAND SAND e i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 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 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 6@ BLOWS.
d
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON ERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(st FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : VED W - v LY W . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 Liouo Lt F0SS. - FOSSILIFEROUS ot sLiomLY nS - Pock SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE T SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
o T WET - o0 ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS 1 - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BM (BL-38): 36" REBAR WITH ALUMINUM TRAVERSE CAP
I - : PMENT — T PR T VERTVEF\::DE MORE ?:251"72 FEET VERY rJlEcT:v BEDDED TTCFK:EEES BifRRRAIAD D BHERENI)
- MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUL EN USED ON SUBJEC OJEC WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET -Yl6- 24+43,17 £t RT ELEVATION: 217.96 FEET
oM _| oPTIMUM MOISTURE X X X
ot L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
T CME-45¢C CLAY BITS automatic [ MaNuAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NUIES:
REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET -
- ORY - @ REQUIRES ADDITIONAL wart O sess (] & contmuous rLicar aueer e THICKLY LAMINATE 06 - 003 FIAD - FILLED IMMEDIATELY AFTER DRILLING
eI (] & wowiow ausess (s [ TNDURATION UCP - UNDIVIDED COASTAL PLAIN
LASTICITY INDEX (P11 DRY STRENGTH [] cme-ss0 [[] wero Face FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] TuNG.-cARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s ovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T aucen MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O 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

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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NOTES:

PLANS ADOPTED FROM ELECTRONIC FILES RECEIVED FROM

NCDOT GEU, DATED OCTOBER 2016.

SKEW (TAN. TO CURVE)

END BENT 1: 85°45'39"
BENT 1: 85°45'39"
END BENT 2: 85°45'39"

* BORINGS PERFORMED BY OTHERS DURING ROADWAY
__INVESTIGATION AND PROVIDED TO FALCON BY GE

*EB2-B

EB2 BENT LINE
25+45.38 -Yi6-
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e N LOOSE T0 DENSE SILTY AND CLAYEY SAND (MIDDENDORF FORMATION)
B - o A S S A S ,,,,,,,;,,,,,f,—,ff,‘,f::—,,—,,—,,—,,—,__.___,__,,_,,_,,_,,_,,_,,,,_;,_,,,
ausr AL PLAIN: GRAY RED ORANGE BRONN AND TAN, MOIST STIFF, SANDY CLAY
{ MIDDE NDORF F ORMATION. )
zm" ’__________.__—— """""
0. B llliTTBES
caAsm PLAIN: TAN TAN-BROWN ORANGE-~BROWN GRAY AND RED,MOIST TO SAT.
LOOSE T0 DENSE SILTY AND CLAYEY SAND (MIDDENDORF FORMATION)
% B0 —— e L o ________..___.-————
j mAST AL PLAIN; GRAY MOIST V STIFF TO HARD SILTY AND SANDY CLAY
fia) ' {CAPE FEAR FORMATION) .
SN 70 N R TR S
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> ‘GROUNDLINE CROSS SECTION ALONG BENT LINE DRAWN
g FROM TOPOGRAPHIC DATA FROM ELECTRONIC FILES
N TR T S S S A S S S T S R A R S RECEIVED FROM NCDOT GEU DATED SEPT E,MB,ER ,29,1,5 ,,,,,,,,,,,,,,,,,,,
3] INFERRED STRATIGRAPHY IS DRAWN
2 THROUGH THE BORINGS WITH BOTH 1
= PROJECTED ONTO THE CROSS SECTION
L P T PR Rs PRSPPI BRIDGE SKEW: 85°45/39" -~~~ 1l
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\ @ coasTa PLAIII; ORANGE -BROWN #ND GRAY.MOIST T0 WET
: : : : : : : : : : ‘ ; ; M.STIEF TO STIFE,SANDY CLAY ‘ ‘ ‘ ! !
20 : : : : : : ; ; ; @ooAs'rAL PLAIMRED—TAN TAN RED GRAY AND (MIDDENDORF FORMATION) : : : ; : 210
R L LR SRR, SERERRERE ARRREREEE SRR CERREREEE R P L ORANGE =BROWN,MOIST TO SAT, D= -~~~ T N R e e R LR e
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AND CLAYEY SAND ! .
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oaAsrAL PLAN: RED-TAN TAN RED GRAY AND
‘ ORANGE ~BROWN.MOIST TO SAT.
rigee 1 e sury %
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(MIDDENDORF FORMATION) —_
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(/U S S SR S S L L L L L 1,,,,,SA'Y‘?",,C,L',"JC,A,P,ETE,A,’?,’?",’W,A,T, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, © ,,,,,,,,,,, "V.STIEF TO HARD.SITY MND. L 70
SANDY CLAY (CAPE Fﬁﬂlfgﬂﬁl@ﬁt_
@wAsnL PLAIII:TAN AVD GRAY,SAT.M.DENSE To @ mﬂ_ PLAN: TAN AND GRAY.SAT.M.OENSE. TO ‘ ‘ ‘ ‘ ‘ ;

160 : : : : : : : : : : : V.DENSE, SILTY Aﬂg CLAYEY SAND : : : © " V.DENSE.SILTY AND' CLAYEY SAND 1 1 1 1 : : : 60

AU RREERETE SERREREED CRREREE R REREEREEE RREERREER SETRRE :—~'m“f’T”’Fm7A“”W ''''''' : : po B : rrrrrr (CAPE -FEAR-FORMATION) - -~ - iooooccieeoe e ERREEPRRE CREEERTRE SEREREEEE e o100
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BT @wASTAL PLAINs TAN 'AND GRAY,SAT.M.DENSE. TO DENSE.
© coASTAL PLAIII: GRSATYIFAFNDT gA: A%g{gL Tryo Alxgr ‘ SILTY SMD (CAPE FEAR FORMATION)
/405"”"”‘”“’”’”5"”"””"”"”’ ,,,,,,, AR BT 140
@ coasTa PLAlIh ORANGE—BRW/N AND GRAY, m/sr TO WET.M.STIFF TO STIFF SANDY CLAY {MIDDENDORF FORMATION)
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FROM TOPOGRAPHIC DATA FROM ELECTRONIC FILES
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PROJECTED ONTO THE CROSS SECTION
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NCDOT BORE DOUBLE U2519BA_GEO_BRDG0451_SPT_BORINGS.GPJ NC_DOT.GDT 4/19/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 34817.1.FR7

TIP U-2519BA

COUNTY CUMBERLAND

GEOLOGIST Goodnight, D.

WBS 34817.1.FR7 | TP U-2519BA | COUNTY cuMBERLAND | GEoLOGIST smith, B.

SITE DESCRIPTION Bridge No. 451 on Stoney Point Rd. (-Y16-) over Fayetteville Outer Loop (-L-) GROUND WTR (ft)
BORING NO. EB1-A STATION 23+38 OFFSET 40 ftLT ALIGNMENT -Y16- 0HR. N/A
COLLARELEV. 218.4 ft TOTAL DEPTH 69.7 ft NORTHING 453,354 EASTING 1,988,577 24 HR. 20.5

SITE DESCRIPTION BRIDGE NO. 451 ON STONEY POINT RD. (-Y16-) OVER FAYETTEVILLE OUTER LOOP (-L-)

BORING NO. EB1-B

STATION 23+42

OFFSET 44 ftRT ALIGNMENT -Y16-

COLLARELEV. 216.5ft

TOTAL DEPTH 65.0 ft

NORTHING 453,422 EASTING 1,988,626

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

DRILL RIGHAMMER EFF./DATE  SUM0093 DIEDRICH D-50 76% 11/09/2016

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/09/2016

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Moseley, M. START DATE 09/22/16 COMP. DATE 09/22/16 | SURFACE WATER DEPTH N/A DRILLER Wiggins, M. START DATE 02/17/17 COMP. DATE 02/17/17 | 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 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 | NO. | /voll G
220 220 |
T GROUND SURFACE 0.0 T C
I T: COASTAL PLAIN I [ 2165 GROUND SURFACE 0.0
215 | 2149 T a5 Rk - TAN-BROWN AND ORANGE-BROWN, 215 | 2155 10 T Rl COASTAL PLAIN
T 15 170 _— v M n SILTY SAND oaot as | S| 4|3 | M le22eF72135  LIGHT GRAY, SLIGHTLY SILTY F. SAND 3.0
I T = _ _ (MIDDENDORF FORMATION) _ _ _,— -8 T 2 3 | 4 P M LSt \
210 | 2090 T &5 - - - GRAY, RED AND ORANGE-BROWN, 210 | 2105+ 60 g G o5 (MIDDENDORF FORMATION)
T N A RN v N SANDY CLAY s P I L I e M KaE 2085 _ RED-TAN, SLTY CLAYEY SAND (AZ)_— 80
T N A N T 7 5| 8 N VRN M C TAN AND GRAY, SANDY CLAY (A-6)
205 | 2052 T 132 - - F - \:_ 205 I Qe \:_
T N - -9 MmN 2030 T 135 b N
T S NG T 5 6 9 J @15 M NG
200 | 2002 T 182 i \‘_ 200 T - NSE- 1995 17.0
-+ 3 4 11 ..15 - - - - -+ \- - - 0 0 0 Of— T T AN S AT Vel SV e AN A s
I I A AN A | 1080 T 185 N HE3 TAN, SLIGHTLY SILTY SAND (A-3)
T TIINCG C ORANGE-BROWN, GRAY AND RED, T BT 22 - 839 Sat. [sesct
195 | 1952 T 232 17 N sat SILTY SAND WITH TRACE TO LITTLE 195 I 2 pooel 1945 _ 209
I N a CLAY 1930 T 235 71 CSSF TAN, SLIGHTLY CLAYEY F.TO CSE.
I - /Z - I 14 | 16 | 12 @25 - Sat. [6ool SAND (A-1-b)
190 | 1902 T 282 ! 190 T | Q00
112 Sat + cool-1895 __ _ _ __ __ _ _ _ ___ _ ____ _ __ 210
T - A : 188.0 T 285 A e TAN, SLIGHTLY SILTY F. SAND (A-3)
T Dy T 10 | 11 | 14 Do Sat. [33ek
185 | 1852 T 332 T 185 T /1 o000
T 8 9 11 T @20 Sat. 1830 T 335 s/ e
T :/'/: T 65 6 | 8 P Sat. [p2seF
180 | 1802 T 382 P 105 180 T B W oo ool-179.5 37.0
T N L T sat T T T T T T CoASTALPLAIN T 178.0 3 38.5 N E T oray, s OBSTAL PLAN
T S GRAY SILTY GLAY T 6 | 7 | 12 D lem M NF GRAY, SILTY CLAY (A-7) WITH LITTLE
175 | 1752 T 432 - (CAPE FEAR FORMATION) 175 I N\ \‘_ ORGANICS (WOOD FRAGMENTS)
T 5 1|15 2 M 1730 T 435 c - N (CAPE FEAR FORMATION)
T SN T 8 [ 12 [ 19 I M RNE
170 | 1702 T 482 N I 170 I i \\_—1695 47.0
+ 0] 2 [ 33 T_53: - M ez e 1680 T 485 SR N N GRAY, SANDY CLAY (A-6)
T : GRAY, SILTY SAND T 1531 ] 38 T | o eee M N
165 | 1652 T 53.2 1 165 T = N 1645 520
T sty R Sat. 1630 T 535 Pl BS%E ~ T TGRAY, F. TO CSE. SAND (A-1b)
I A 1 4 8 12 - @20 - - - Sat. |[ooof
160 | 1602 T 582 -, 7 - 160 T B SS8F- 1595 57.0
T T 14| 14 s - - | - Sat. 1580 T 585 N sssk  LIGHT GRAY, SLIGHTLY SILTYSAND ~ |
T N I T 6 [ 15 | 18 Nas sat. 33 3)
155 | 1552 T 632 R N 155 T N o000 ] 62.0
T 24 | 28 | 32 - 60 - Sat. 153.0 T 635 N |- TAN, SLIGHTLY SILTY F.TO CSE. SAND
T // : T 25 | 30 | 20 * s Sat. [} (A-1-b) 65.0
150 [ 1502 T 68.2 - £ - Boring Terminated at Elevation 151.5 ft IN
T 20 | 28 | 22 50~ - - Sat. T 148.7 69.7 T C 9 :
T r Boring Terminated at Elevation 148.7 ft IN T r COAST/—}_}OF"?L'\/;/IL\IT%QI)DE FEAR
T C COASTAL PLAIN (SILTY SAND) I C
T C *NOTE: BORING PERFORMED BY T L
T r OTHERS DURING ROADWAY T r
I — INVESTIGATION AND PROVIDED TO + —
T C FALCON BY NCDOT GEU. T C




NCDOT BORE DOUBLE U2519BA_GEO_BRDG0451_SPT_BORINGS.GPJ NC_DOT.GDT 4/19/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 34817.1.FR7 | TP U-2519BA | COUNTY cuMBERLAND | GEoLoGIST  Goodnight, D.

SITE DESCRIPTION BRIDGE NO. 451 ON STONEY POINT RD. (-Y16-) OVER FAYETTEVILLE OUTER LOOP (-L-) GROUND WTR (ft)
BORING NO. B1-B STATION 24+41 OFFSET 36 ft RT ALIGNMENT -Y16- 0 HR. N/A
COLLARELEV. 217.4ft TOTAL DEPTH 70.0 ft NORTHING 453,478 EASTING 1,988,544 24HR. FIAD

WBS 34817.1.FR7 TIP U-2519BA COUNTY CUMBERLAND GEOLOGIST Goodnight, D.

SITE DESCRIPTION BRIDGE NO. 451 ON STONEY POINT RD. (-Y16-) OVER FAYETTEVILLE OUTER LOOP (-L-) GROUND WTR (ft)
BORING NO. EB2-A STATION 25+46 OFFSET 1 ftRT ALIGNMENT -Y16- 0 HR. N/A
COLLARELEV. 219.2ft TOTAL DEPTH 70.0 ft NORTHING 453,516 EASTING 1,988,440 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/09/2016

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/09/2016

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Wiggins, M. START DATE 02/16/17 COMP. DATE 02/16/17 | SURFACE WATER DEPTH N/A DRILLER Wiggins, M. START DATE 02/17/17 COMP. DATE 02/17/17 | 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
M 0.5t | 0.5t | 0.5t | [0 25 50 75 100 | NO. | Aoll 6 | eev DEPTH (f) M 0.5t | 0.5t | 0.5t | |0 25 50 75 100| | NO. | ol &
220 L 220 L219.2 GROUND SURFACE 0.0
I C 2174 GROUND SURFACE 0.0 2182 T 10 00 LI M COASTAL PLAIN
B T v s COASTAL PLAIN 015 | 2157 F 35 D0 L 216.2 TAN, F. SAND (A-3) 3.0
2130 as - p1_7 .,.,..,w.,_—214A4 TAN, F. SAND (A-3) 3.0 =+ 4 - f/14 M 213.7 \ (MIDDENDORF FORMATION) [ 55
T 5 5 8 _{13_ M [ooE \ (MIDDENDORF FORMATION) / 2132 T 60 7\ Y S M b — "7 RED-TAN, SLIGHTLY SILTYF.SAND [~ — ]
PP LA LR R N v ESE TAN, SILTY CLAYEY SAND (A-2-6) 210 L2107 T 85 . 812 SE 0 L _____A 24)
2089T 85 — 17 ken$-2094  _ _ _ _ ___________ _ _ 80 <+ 3 ——d13° M [5s RED-TAN, SILTY CLAYEY F. SAND
T 7T 6 8 : *1 i M i GRAY, SANDY CLAY (A-6) T S B a (A-26)
205 T E C0s4 120 | 205 | 2057 F 135 S ks
oL a3s | Lo e Vg TAN-GRAY, CLAYEY SILTY SAND (A-2-6) T S 16| 7 | s M o2
1 - -918 M - T e s T~ e 2022 o a9
I Y C 2007 T 185 e A coor TAN, SLIGHTLY SILTY F.TO CSE. SAND
200 T N r 200 — 00O
108.9F 18 5 13 | 26 | 33 @59 W 800 (A-1-b)
3| 6 | 9 D e M C T S e SSSF
T M 1] r T R B T ool 1972 _ _ _ _ _ __ _ __ _ _ _ __ _ _ 20
195 I R L1954 _ _ _ _ _ ___ _______ 220|195 1957 1 235 e Q- GRAY, SANDY CLAY (A-6)
19397 235 R i TAN-GRAY, CLAYEY SILTY SAND (A-2-5) T S 3| 4| e W NE
T S8 || au w T DINC N 922 270
190 1 - - r1904 _ _ _ __ _ ____ 210|190 1907 1 285 - N\ oo ool RED- GRAY, SLIGHTLY SILTY SAND
188.97F 285 ~ T R TAN, F. SAND (A-3) T 7141 8 w22 Sat. [aasol~ (A-3)
T 10 [ 12 | 10 - $22- Sat. sooo- T - f boos
185 T - - - f bossr 185 |1857 & 335 - - -l ooo ol
183971 335 R pooe T A LN e 4L Sat. g22a
i S R a0 1807 % 285 L T T T T EaASTALRAN T T T
180 ) o F aas - S — —— —— e STALPAN — — —— — & P& + T2 [ 7 | w ANT GRAY AND TAN, SANDY SILTY CLAY
T 2 [ 47 ‘11 - M NF GRAY, SILTY CLAY (A-7) + CoN | N (A-7) WITH LITTLE ORGANICS
175 I N N (CAPE FEAR FORMATION) 175 11757 T 435 N N §: (CAPE FEAR FORMATION)
173.97F 435 P N N T Tl 7L A E— M Ny
T 7 [ 12 | 18 @0 - - | - M RNE T YRR N
I #30_ 1| © NY I TR C
170 + - - TN NY 704 __ _ _ 419 | 470 |-1707 % 485 R NY
egotaas |1 Lo B P s GRAY, CLAYEY SAND (A-2°6) T 131 30 [ 50 I B It M §_—
I : D e M LS I S IR DSl I cer2 _ ____ ____ _______ ___ 520
165 I 3 e B LoSF1es4  _ _ __ _ ___________ 520| | 165 | 1657 535 I I S3SF TAN AND GRAY, SLIGHTLY SILTY F. TO
1639 535 ST g BSSr GRAY, SLIGHTLY SILTY F. TO CSE. T g8 | 12118 T9257 Sat. jooor™ CSE. SAND (A-1-b)
T 11 16 16 _qu: - Sat. 09k SAND (A-1-b) T B coof
160 1 RN ocoF 1604 _ _ ___ ____________ s10| | 160 |-1607 F 585 B S oF
15897 58.5 R Reo GRAY, SLIGHTLY SILTY SAND (A-3) T 10 | 10 | 14 1 72 Sy e Sat. jooor-
T 15 | 21 26 - - -/)47 Sat. [pasol + - - -\-\\-\-; - - o0 0oF
T - 0000~ T -t - T ~ [l ofele o
155 xI -7 o oool 155 1557 + B35 s T~ 00 0F 155.2 64.0
15397 635 7 sooel T 19| 60 140002 - - - | o007 M GRAY, SANDY CLAY (A6)
T 19 17 ] 14 031 Sat. [e3sor T S S o NG
150 1 S| A oeedk 1504 60| | 150 1507 L 685 =T - \-
148971 685 PR B W AN LIGHT GRAY, CLAYEY SAND (A-2-6) . 12 ] 21 [ 24 w45 M —149.2 _ _ _ 70.0
T 12 15 20 - - - -1 -@35 - Sat. (o5 147.4 70.0 T r Boring Terminated at Elevation 149.2 ft IN
T C Boring Terminated at Elevation 147.4 ft IN I C COASTAL PLAIN (CAPE FEAR
T - COASTAL PLAIN (CAPE FEAR T — FORMATION)
I C FORMATION) T C




NCDOT BORE DOUBLE U2519BA_GEO_BRDG0451_SPT_BORINGS.GPJ NC_DOT.GDT 4/19/17

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34817.1.FR7 | TP U-2519BA | COUNTY cuMBERLAND | GEoLOGIST smith, B.
SITE DESCRIPTION Bridge No. 451 on Stoney Point Rd. (-Y16-) over Fayetteville Outer Loop (-L-) GROUND WTR (ft)
BORING NO. EB2-B STATION 25+43 OFFSET 38 ftRT ALIGNMENT -Y16- 0 HR. 11.0
COLLARELEV. 217.5ft TOTAL DEPTH 74.7 ft NORTHING 453,543 EASTING 1,988,466 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE SUMO0093 DIEDRICH D-50 76% 11/09/2016 |DR|LL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Moseley, M. START DATE 10/03/16 COMP. DATE 10/03/16 |SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E'(-f'f)v ELEV DE(fF;)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f i . . NO. |/mol| G | ELEV.(f) DEPTH (ft)
220 L
I [ 2175 GROUND SURFACE 0.0
215 T s r COASTAL PLAIN
21a0-F a5 } L GRAY AND ORANGE-BROWN, SANDY
T 314 5 &9 M - CLAY
T % L (MIDDENDORF FORMATION)
210 1 B C
2090~T 85 A N -
I 3 5 7 ) :‘1.2: :2_06£_________________HQ
205 | 0o T yas - oY - Vil GRAY, RED, AND ORANGE-BROWN,
T S e e I Sat C CLAYEY SAND AND SILTY SAND WITH
I R A [ R : u TRACE TO LITTLE CLAY
200 1993+ 182 — "- -
T 38 | 12 || eI Sat. n
I A It I B C
195 1943 232 3 = 5 — 1 —
I : :?\“? SRR R R sat C 1918 257
190 1RQ'%_:E7R7 __:\: . . . u
T 7 8 12 ?20 Sat.
185 184 '3_-: 332 ,
T 6 | 8 | 10 :::{"18:::::::::::: Sat.
I N0t I B R,
180 17931 382 < 5 5 D B B e —
I R IR IR R sat. 1768 _ _ _ _ _ _ __ _________ 407
175 I S COASTAL PLAIN
1743 432 5 0T 76 .S .- . M GRAY, SILTY CLAY AND SANDY CLAY
T P8 - - 1718 (CAPE FEAR FORMATION) 45.7
170 T g
169.3 48 2
T 2 20 | 4 SR B B V- T R w . 507
-+ - - - - - - - - Ao - - - - - - . LS S S S —. A~
165 T 7 - GRAY, SILTY SAND
164 3 532
T 6 | 4 | 7 ||| et Sat.
I R I R .
160 1503 582 N A — — g
I SR B sl Sab b wes s
155 | it as R R T o - COASTAL PLAIN SEDIMENTARY ROCK
T on i e | Y R - (MUDSTONE)
1 e e | e e e oL 2 ,100/0.9 we_ ____ _ _ _ _ _ _ _ _ _ _ _ ___857]
150 | 40t an ST T T AgNa COASTAL PLAIN
T T2 a7 ]| o {295 i sat. fSOT GRAY, CLAYEY SAND
145 144 '%_-: 732 E 0 2% -
T 9 [ [ 7 ||l l@w ool Sat. [SOT 142.8 747

Boring Terminated at Elevation 142.8 ft IN
COASTAL PLAIN (CLAYEY SAND)

*NOTE: BORING PERFORMED BY
OTHERS DURING ROADWAY
INVESTIGATION AND PROVIDED TO
FALCON BY NCDOT GEU.

SHEET 9



U-2519BA

REFERENCE

34817

L[]
[ ]

PROJECT

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

SHEET NO. DESCRIPTION

: E:ETGLEEN[)SF:EE)-II-L & ROCK) STR UC TURE

2
3 SITE PLAN
4

PROFILE WITH SOIL TEST RESULTS S UBS URFA CE IN VES TIGA TION

COUNTY _CUMBERILAND

PROJECT DESCRIPTION FAYETTEVILLE OUTER LOOP
FROM SOUTH OF SR 1033 (CAMDEN RD) TO
SOUTH OF SR 1104 (STRICKLAND BRIDGE RD)
SITE DESCRIPTION NOISE WALL NWIA RIGHT OF
-YI3- 16+81 TO 22+21

— —
SHEET ‘TOTAL

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C)  U-2519BA 1|4

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 NoO.

U-2519BA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

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

I
CONSI

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

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

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

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.WOIST 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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

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 — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR NATERIALS SILT-CLAY MATERIALS o MRS p— 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 *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP - NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
onpoL  BogogdpooodiiE: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
ooogeooodtisess MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _ AL R A TH AR
Y I HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ |1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED —33"$0$§E°{§$g,‘,§"&’ CJF?E‘?,t.&i%%"éx%g‘%%m“‘l'sET rl:sncEEcNorVAEcéD N THE CORE BATREL DIVIOED
% PASSING BER Ta FMATERIA (P 1 SHELL BEDS, ETC.
o150 Mx ERCENTAGE O ERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'24; g '»:x gg ::x |5al:‘4N GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
K X X X 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 - 51 TRACE 1- 10z HAMMER [ CRYSTALLINE. DIR - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITILE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, HORIZONTAL.
w _ — 4 x| a1 1w [0 vl 4t a0 x| 41 vy |40 x| 1 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% v Sy 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
LITTLE OR HIGHLY ORGANIC > 10% > 20% HIGHLY 35% AND ABOVE v SLL L : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |1 Mx (18 Mx | 10MN [ 1M [ 10 Mx |10 Mx | 11 MN [ 11 MN WODERATE HIGHLY - 4 - OF A CRYSTALLINE NATURE. .
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘“": 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
LS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
OF MAJOR | CRAVEL. AND | o | GRavEL N SanD sous SoILS TATIC WATER AFTER 24 HOURS FLoat -
MATERIALS SAND vy _ STATIC WATER LEVEL <7 Hou MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Zpu PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
a?:s‘umm EXCELLENT TO GOOD FAIR T0 POOR r?go;o POOR | UNSUITABLE O—flﬂjl— DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BOROERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.I  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 STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION AL Teo bl wubel TIRLL oF | FEPO2RC LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIREC
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
R AERATION Al K OF RAINAGE.
NN ConESIVE) DENSE 30 10 50 TN FoAGMAY EvBanMin] D) 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 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 470 8 0.5 T0 1.0 =777=/7= INFERRED ROCK LINE (O MONITORING WELL $’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION IROD) - 4 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 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 0 USED IN The CToP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - T0 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT R\ ACCEPTABLE DEGRADRBLE ROCK EMBANKMENT OR BACKFILL . s
(BLOR.) (C0B.) (GR.) SAND SAND SL.) ©L) 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 uL
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr oy aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
TR N Y WET. USUA 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
- - d Y . Y - . - 3 -
SATLReTED o e T ALl e - Yoo ReTIO SD. - SenD. SanDY S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE R PRESSURE. CA RaT A THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 vouo LMt F0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE - BENCH MARK: LOCATIONS AND ELEVATIONS OBTAINED WITH REAL TIME
PLL - PLASTIC LIMIT HL. - HIGHLY v - VERY RaTIo TERM SPACING IERM THICKNESS KINEMATICS (RTK) SURVEY GRADE POSITIONING SYSTEM (GPS)
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
- MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJEC 0JEC WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM 1 OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: R
ot L SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
- ORY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN ©.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET U.C.P. = UNDIVIDED COASTAL PLAIN
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH CME-550 [] wero Facen Fincer Bits [ FOR SEDIMENTARY ROCKS, INDURATION |: ;.;ZGHAT?N::EGE:: S:;:zlzn.&;gczmsﬁr;:zz. HEAT, PRESSURE, ETC.
= 5 “VERY LOW UMEROU! :
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH "
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST casivs [] wr eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT TRICONE _ 2 3/ STEEL TEETH [ w0 avser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O 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

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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‘ : : SOIL TEST RESULTS : ‘ ‘
: : SAMPLE DEPTH |:AASHTO : . %BY WEIGHT 3 . % PASSING SIEVES L% A : :
R R SRR 'NUMBER" 'O'FF'SE'T 'STATI'O'N'"INTERVA’L"}'CL’ASS." L Pl o ANDTF SAND] SILT | GLAY | 10 | 40 | 200 |MOISTURE| ORGANIG|
: : S$S-01 4ftRT - 10403 0.0.-1.5 . A-2-6(0) 28 12 ¢ 520 22.9: 6,5 '18.6 L 947 . 64 26 L. ' - DOCUMENT NOT CONSIDERED FINAL
S8-02 4ftRT . 10+03 | 5.0.-6.5 . A-2-6(0) 31 13 [ 538 16.4, 5.7 1241 L 947 . 59 | 31 L - . - : : UNLESS ALL SIGNATURES COMPLETED
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ss-04 | 3ftRT | . 13490 . | 10.0-115 | A-76(42) | 65.| 36 |. 15 .| 07. | 419 | 559 [ 100 .| 99 . | 98 | 123 =
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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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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

U-2519BA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

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

I
CONSI

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

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

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

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.WOIST 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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

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 — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR NATERIALS SILT-CLAY MATERIALS o MRS p— 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 *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP - NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
onpoL  BogogdpooodiiE: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
ooogeooodtisess MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _ AL R A TH AR
Y I HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ |1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED —33"$0$§E°{§$g,‘,§"&’ CJF?E‘?,t.&i%%"éx%g‘%%m“‘l'sET rl:sncEEcNorVAEcéD N THE CORE BATREL DIVIOED
% PASSING BER Ta FMATERIA (P 1 SHELL BEDS, ETC.
o150 Mx ERCENTAGE O ERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'24; g '»:x gg ::x |5al:‘4N GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
K X X X 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 - 51 TRACE 1- 10z HAMMER [ CRYSTALLINE. DIR - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITILE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, HORIZONTAL.
w _ — 4 x| a1 1w [0 vl 4t a0 x| 41 vy |40 x| 1 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% v Sy 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
LITTLE OR HIGHLY ORGANIC > 10% > 20% HIGHLY 35% AND ABOVE v SLL L : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |1 Mx (18 Mx | 10MN [ 1M [ 10 Mx |10 Mx | 11 MN [ 11 MN WODERATE HIGHLY - 4 - OF A CRYSTALLINE NATURE. .
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘“": 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
LS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
OF MAJOR | CRAVEL. AND | o | GRavEL N SanD sous SoILS TATIC WATER AFTER 24 HOURS FLoat -
MATERIALS SAND vy _ STATIC WATER LEVEL <7 Hou MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Zpu PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
a?:s‘umm EXCELLENT TO GOOD FAIR T0 POOR r?go;o POOR | UNSUITABLE O—flﬂjl— DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BOROERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.I  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 STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION AL Teo bl wubel TIRLL oF | FEPO2RC LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIREC
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
R AERATION Al K OF RAINAGE.
NN ConESIVE) DENSE 30 10 50 TN FoAGMAY EvBanMin] D) 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 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 470 8 0.5 T0 1.0 =777=/7= INFERRED ROCK LINE (O MONITORING WELL $’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION IROD) - 4 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 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 0 USED IN The CToP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - T0 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT R\ ACCEPTABLE DEGRADRBLE ROCK EMBANKMENT OR BACKFILL . s
(BLOR.) (C0B.) (GR.) SAND SAND SL.) ©L) 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 uL
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr oy aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
TR N Y WET. USUA 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
- - d Y . Y - . - 3 -
SATLReTED o e T ALl e - Yoo ReTIO SD. - SenD. SanDY S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE R PRESSURE. CA RaT A THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 vouo LMt F0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE - BENCH MARK: LOCATIONS AND ELEVATIONS OBTAINED WITH REAL TIME
PLL - PLASTIC LIMIT HL. - HIGHLY v - VERY RaTIo TERM SPACING IERM THICKNESS KINEMATICS (RTK) SURVEY GRADE POSITIONING SYSTEM (GPS)
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
- MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJEC 0JEC WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM 1 OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: R
ot L SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
- ORY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN ©.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET U.C.P. = UNDIVIDED COASTAL PLAIN
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH CME-550 [] wero Facen Fincer Bits [ FOR SEDIMENTARY ROCKS, INDURATION |: ;.;ZGHAT?N::EGE:: S:;:zlzn.&;gczmsﬁr;:zz. HEAT, PRESSURE, ETC.
= 5 “VERY LOW UMEROU! :
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH "
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST casivs [] wr eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT TRICONE _ 2 3/ STEEL TEETH [ w0 avser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O 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

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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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:
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

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

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

U-2519BA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

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

I
CONSI

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

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

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

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.WOIST 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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

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 — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR NATERIALS SILT-CLAY MATERIALS o MRS p— 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 *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP - NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
onpoL  BogogdpooodiiE: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
ooogeooodtisess MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _ AL R A TH AR
Y I HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ |1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED —33"$0$§E°{§$g,‘,§"&’ CJF?E‘?,t.&i%%"éx%g‘%%m“‘l'sET rl:sncEEcNorVAEcéD N THE CORE BATREL DIVIOED
% PASSING BER Ta FMATERIA (P 1 SHELL BEDS, ETC.
o150 Mx ERCENTAGE O ERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'24; g '»:x gg ::x |5al:‘4N GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
K X X X 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 - 51 TRACE 1- 10z HAMMER [ CRYSTALLINE. DIR - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITILE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, HORIZONTAL.
w _ — 4 x| a1 1w [0 vl 4t a0 x| 41 vy |40 x| 1 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% v Sy 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
LITTLE OR HIGHLY ORGANIC > 10% > 20% HIGHLY 35% AND ABOVE v SLL L : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |1 Mx (18 Mx | 10MN [ 1M [ 10 Mx |10 Mx | 11 MN [ 11 MN WODERATE HIGHLY - 4 - OF A CRYSTALLINE NATURE. .
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘“": 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
LS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
OF MAJOR | CRAVEL. AND | o | GRavEL N SanD sous SoILS TATIC WATER AFTER 24 HOURS FLoat -
MATERIALS SAND vy _ STATIC WATER LEVEL <7 Hou MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Zpu PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
a?:s‘umm EXCELLENT TO GOOD FAIR T0 POOR r?go;o POOR | UNSUITABLE O—flﬂjl— DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BOROERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.I  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 STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION AL Teo bl wubel TIRLL oF | FEPO2RC LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIREC
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
R AERATION Al K OF RAINAGE.
NN ConESIVE) DENSE 30 10 50 TN FoAGMAY EvBanMin] D) 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 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 470 8 0.5 T0 1.0 =777=/7= INFERRED ROCK LINE (O MONITORING WELL $’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION IROD) - 4 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 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 0 USED IN The CToP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - T0 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT R\ ACCEPTABLE DEGRADRBLE ROCK EMBANKMENT OR BACKFILL . s
(BLOR.) (C0B.) (GR.) SAND SAND SL.) ©L) 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 uL
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr oy aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
TR N Y WET. USUA 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
- - d Y . Y - . - 3 -
SATLReTED o e T ALl e - Yoo ReTIO SD. - SenD. SanDY S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE R PRESSURE. CA RaT A THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 vouo LMt F0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE - BENCH MARK: LOCATIONS AND ELEVATIONS OBTAINED WITH REAL TIME
PLL - PLASTIC LIMIT HL. - HIGHLY v - VERY RaTIo TERM SPACING IERM THICKNESS KINEMATICS (RTK) SURVEY GRADE POSITIONING SYSTEM (GPS)
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
- MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJEC 0JEC WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM 1 OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: R
ot L SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
- ORY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN ©.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET U.C.P. = UNDIVIDED COASTAL PLAIN
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH CME-550 [] wero Facen Fincer Bits [ FOR SEDIMENTARY ROCKS, INDURATION |: ;.;ZGHAT?N::EGE:: S:;:zlzn.&;gczmsﬁr;:zz. HEAT, PRESSURE, ETC.
= 5 “VERY LOW UMEROU! :
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH "
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST casivs [] wr eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT TRICONE _ 2 3/ STEEL TEETH [ w0 avser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O 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

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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@ VERY LOOSE TO MED DENSE, ORANGE GRAY, BROWN TAN AND WHITE F SAND, SILTY F. SAND AND SILTY AND CLAYEY F. SAND MOIST TO SAT (UC P)

""""" ”STIFF TA’N’TOORANGE MOT"FLED SANDYCLAY MOIST. (UCP)

© VERY STIFF, ORANGE WHITE TO PINKISH TAN, F..SANDY SILT MOIST (u.c. P >) : : : : : : : : : | . NOTES:
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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:
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 NoO.

U-2519BA

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

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

I
CONSI

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

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

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

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.WOIST 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 REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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

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

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 — —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR NATERIALS SILT-CLAY MATERIALS o MRS p— 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 *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP - NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
onpoL  BogogdpooodiiE: SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
ooogeooodtisess MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _ AL R A TH AR
Y I HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ |1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED —33"$0$§E°{§$g,‘,§"&’ CJF?E‘?,t.&i%%"éx%g‘%%m“‘l'sET rl:sncEEcNorVAEcéD N THE CORE BATREL DIVIOED
% PASSING BER Ta FMATERIA (P 1 SHELL BEDS, ETC.
o150 Mx ERCENTAGE O ERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'24; g '»:x gg ::x |5al:‘4N GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
K X X X 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 - 51 TRACE 1- 10z HAMMER [ CRYSTALLINE. DIR - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITILE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, HORIZONTAL.
w _ — 4 x| a1 1w [0 vl 4t a0 x| 41 vy |40 x| 1 SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% v Sy 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
LITTLE OR HIGHLY ORGANIC > 10% > 20% HIGHLY 35% AND ABOVE v SLL L : LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
Pl 6 MX NP |1 Mx (18 Mx | 10MN [ 1M [ 10 Mx |10 Mx | 11 MN [ 11 MN WODERATE HIGHLY - 4 - OF A CRYSTALLINE NATURE. .
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘“": 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
LS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES [STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
OF MAJOR | CRAVEL. AND | o | GRavEL N SanD sous SoILS TATIC WATER AFTER 24 HOURS FLoat -
MATERIALS SAND vy _ STATIC WATER LEVEL <7 Hou MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
Zpu PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
a?:s‘umm EXCELLENT TO GOOD FAIR T0 POOR r?go;o POOR | UNSUITABLE O—flﬂjl— DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BOROERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.I  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 STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION AL Teo bl wubel TIRLL oF | FEPO2RC LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL Q‘;;; o TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIREC
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
R AERATION Al K OF RAINAGE.
NN ConESIVE) DENSE 30 10 50 TN FoAGMAY EvBanMin] D) 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 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 470 8 0.5 T0 1.0 =777=/7= INFERRED ROCK LINE (O MONITORING WELL $’ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION IROD) - 4 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 >Tga30 2 :04 4 *Trpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT mgt‘lﬁ?‘fEIIIEE%ESXT'CEAVATION - o gggtﬁ?ﬁéﬁfﬂagtsgfnlg%é SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 0 USED IN The CToP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - T0 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT R\ ACCEPTABLE DEGRADRBLE ROCK EMBANKMENT OR BACKFILL . s
(BLOR.) (C0B.) (GR.) SAND SAND SL.) ©L) 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 uL
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr oy aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
TR N Y WET. USUA 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
- - d Y . Y - . - 3 -
SATLReTED o e T ALl e - Yoo ReTIO SD. - SenD. SanDY S5 7 SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN @ STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE R PRESSURE. CA RaT A THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
w1 vouo LMt F0SS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
g . FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE - BENCH MARK: LOCATIONS AND ELEVATIONS OBTAINED WITH REAL TIME
PLL - PLASTIC LIMIT HL. - HIGHLY v - VERY RaTIo TERM SPACING IERM THICKNESS KINEMATICS (RTK) SURVEY GRADE POSITIONING SYSTEM (GPS)
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
- MOIST - M) SOLID: AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJEC 0JEC WIDE 370 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
OM 1 OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: R
ot L SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
- ORY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN ©.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET U.C.P. = UNDIVIDED COASTAL PLAIN
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH CME-550 [] wero Facen Fincer Bits [ FOR SEDIMENTARY ROCKS, INDURATION |: ;.;ZGHAT?N::EGE:: S:;:zlzn.&;gczmsﬁr;:zz. HEAT, PRESSURE, ETC.
= 5 “VERY LOW UMEROU! :
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH "
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST casivs [] wr eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT TRICONE _ 2 3/ STEEL TEETH [ w0 avser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O 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

oo

SAMPLE BREAKS ACROSS GRAINS.
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