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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
C. WANG

S. DAVIS

W. SHENBERGER

D. JENKS

INVESTIGATED BY _FOR Inc.
DRAWN BY T.T. WALKER

CHECKED By _P. ALTON

susMITTED BY P+ ALTON

DATE _SEPTEMBER 2015

— —
SHEET TOTAL

Wiy
QA I

N %,
“‘ ‘\‘(\ C A R 0 "'

.....o--..... /
%0..."0&?_5 s / 0 °'.:l_/7
N 7
: SEAL
033758

.
.
ceceee®

DocuSigned by:

V. Patrick Altew, P.€12/3/2015

A270EE78A6DF442

SIGNATURE DATE




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-5021

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

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

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

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL

IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60

BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED

BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

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.

ANGUL AR, SUBANGUL AR, 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) 180 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT [S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS OFGANIC MATERIALS PE—— FINE 70 COARSE GRAIN TGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 35% PASSING *200) (> 35% PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook Ry WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P =1 = wi [ A5 [ w6 [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. a-2-4[A-2-5] a-2-6[A-2-7 COMPRESSIBILITY eyl SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL ~2~~ SLIGHTLY COMPRESSIBLE LL < 31 — ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
RS e MODERATELY COMPRESSIBLE LL =31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD B
Pv— P HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY RoCK | T T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE. CEMENTED | Some o) - T L I O aary e emcen e [N THE CORE BARREL OIVIOED
e e | S| e PERCENTAGE OF MATERIAL = L] SHELL BEDS.ETC, '
. cLar . WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
o 1o 35 {2 e 5 w3 v o s ol | o | s [ ORGANIC MATERIAL O™ S Lon & OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS Sois OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 57 TRACE 1- 107 HAMMER IF CRYSTALLINE. B o JNGLE AT WHICH & STRATUIM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | oy pipecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| ALMN |40 MX| 41 MN| 40 MX | 41 MN |40 MX| 41 M (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF B L
LITTLE 0R . . g
Pl 6MK | NP (10 Mx |10 Mx| 1MN | 11N |10 MX (10 Mx | 10NN | 1T MN VODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY — 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
RO INOEX | @ ] ] amx | 8w |12 mx |16 Mx[no mx AMOUNTS OF e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO e I O e HAS BEEN DISPLACENENT OF THE
USUAL TYPES | STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
OF MaJoR | GaaveL, ano | ™NE 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.
WATERIALS | sap | SO |  ORAVEL AND SaND sous sous Y _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N RATIG R T Zpw PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBCRADE EXCELLENT T0 GOOD FAIR TO POOR P00 POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORGERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN IFP) ,
PIOF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?::‘;m" {FM.] - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE O oy R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 237925  plp g DJP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 470 10 SOIL SYMBOL 0°T oMr TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - & BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 10 10 30 wa ARTIFICIAL FILL (P OTHER CONE PENETROETER IF_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ‘
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY NDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 5 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 27104 2.25 0 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD VIELD SPT N VALUES < 109 BPF | RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE (S ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 2704 « ALLUVIAL SOIL BOUNDARY A PIEZOMETER O~ SPT N-vALUE ALSO AN EXAMPLE - o
HARD > 20 .4 Trree® ALLUVIAL SOIL BOU INSTALLATION vaLu . 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 o ——
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 g;‘gzcggrw mgbfrs:éiésow :ercEAvmloN - g g'ggléﬁzéilgnegtsg?TrlgNaé 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 o e ey o | ero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH [TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay ONDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN, THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR) CoBo R SAND SAND Pl P MODERATELY (CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPTI- NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC %, 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 | nyr . oy aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF 4 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
) S?;:??TED - g:g:LLB;LLOIwDU'ITE:EVEGTR‘LUVP:EDT‘WUASTLE':LLT;BLE gl e S0. - SanD. SanoY SS 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 A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
. F - FINE SL.- SILT, SILTY ST - SHELBY TUBE OFT R MORE_IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL L Liouo LiMIT FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK
PLASTIC FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
i i SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(A:I?E WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: NCGS MONUMENT "UI6I"s BRASS DISC IN BRIDGE WING WALL
PLL - PLASTIC LIMIT HlL - HIGHLY v - VERY Ratio TERM SPACING TERM THICKNESS AT STATION 346+22, 6I' LT. N:74,34 E: 2,291,688
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET " ;
oM | opTvum morsTURE - MOIST - 00 SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 10 18 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: 11.27 FEET
st L SHRINKAGE LIMIT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] come-asc [ careits automatic [ | ManvaL CLOSE 0.16 TO 1 FOOT VERY THINLY BEDDED .03 - .16 FEET NolEs:
" DRY - O REQUIRES ADDITIONAL WATER TO 6 CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD: FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE cME-55 |:| uous FL U CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNGURATION
PLASTICITY INDEX (®D) DRY STRENGTH ] cme-s50 [] wero Facep FiNcer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC = o5 T VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene sear TEST % oot [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
:IOGDHE F:rALEL:stTEASTIC 26 Idcn-zrfons Mi?clﬂM [] Post oLe picoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY P [] portesLe HoisT [] rricone STEEL TEET | [ wanp auteR BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
5 R i}
O O [] sounoime roo INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core air [] vene sear TeEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 DRAG BIT O EXTREMELY INDURATED g:;’:{E“‘;';';EESBZCO:OSSSE?:LTSSD TO BREAK SAMPLE: ATE: B-15-14
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SHEET 9 OF 21

WBS 41582.1.1

TIP R-5021

COUNTY BRUNSWICK

GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK

BORING NO. EB1-A

STATION 368+71

OFFSET 33ftLT ALIGNMENT -L-

COLLARELEV. 43 ft

TOTAL DEPTH 70.0 ft

NORTHING 74,203 EASTING 2,291,626

GROUND WTR (ft)
0 HR. N/A
24 HR. 36

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS

START DATE 07/07/15

COMP. DATE 07/08/15

SURFACE WATER DEPTH N/A

eLev| PRIVE |pepty| BLOW COUNT BLOWS PER FOOT SAMP. L
w0 | ELEV [Pt o SOIL AND ROCK DESCRIPTION
® | " | ® |ostt|osf|osf||0 25 50 75 100| [ NO. | Aol &
S =t 00 GROUND SURFACE 0.0
T A1) +i : M COASTAL PLAIN
T : GRAY AND BLACK, SILTY FINE SAND
0s I as o v (A-2-4) WITH TRACE ORGANICS (ROOTS),
0 T T4 13 _+ Sat COARSE SAND AND SHELL FRAGMENTS
; .
-+ .l - e .
-42 1+ 85 l P
s T st
I 1- -
+4 .l -
10 -92 1 135 > > 5 S
—_: —,j 8 ) Sat.
142 1 185 Lo 40% B e e o e —— 120
45 142 3 3 — [/ ° GRAY, SICTY FINE SANDY CLAY (A-6)
- - w WITH TRACE SHELL FRAGMENTS,
T NG 66% INTERLAYERED WITH THIN SEAMS OF
T ) \;\ o SILTY FINE SAND (A-2-4) 0
i - N R ~ T T GRAY, STV FINE SAND (A4 WITH |
T 18 Sat. TRACE CEMENTED SAND AND SHELL
1 ol FRAGMENTS
1 R
25 242 1 285 R A
- I 358 |l—éi Sat.
-+ - . I. -
I R
_2q 2 - ?'3 r) - I'—'— — v ——| — — — — — — - - . 335
-30 1 60/0.1 = = —60/0.13 COASTAL PLAIN SEDIMENTARY ROCK
1 - CEMENTED SAND
T+ SRR COASTAL PLAIN
T S GRAY AND BLACK, SILTY FINE SAND
35 342385 s (A-2-4) WITH THIN CLAY SEAMS
- 51716 —%6 Sat.
1 AU
302 1 435 S
40 T 7 | 9 |18 o W
4 . N- - - PO
4 . .\& A
T TN ST 48.0
442 1 485 SN e = o ST e e e e e ——
45 GRAY AND BLACK, FINE SANDY SILTY
1 21 | 26 | 30 — )59 — NG LAY (AT5)
1 7 §_
492 1 535 S N
-50 T B[ 10 | 33 r% S5-18 | 34% §—
i Sl N
542 | 585 S §_
=55 I 18 | 18 | 22 * 10 w AN
592 1 635 S §_
-60 T 5 [ 47 | 19 ;db ANNE
T N NN
T L N
os 04216851 L 1 . / . §_
T 917 W N—-65.7 70.0
T r Boring Terminated at Elevation -65.7 ft in
1 C CLAY (COASTAL PLAIN)
T - Other Samples:
T C ST-1(17.0 - 19.0)
T C ST-2 (19.0 - 21.0)




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 10 OF 21

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST C. WANG

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. EB1-C STATION 368+68 OFFSET 16 ft RT ALIGNMENT -L- 0 HR. 10.0
COLLARELEV. 1141t TOTAL DEPTH 85.0 ft NORTHING 74,159 EASTING 2,291,605 24 HR. FIAD

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK

BORING NO. EB1-C STATION 368+68 OFFSET 16 ft RT ALIGNMENT -L-

COLLARELEV. 1141t TOTAL DEPTH 85.0 ft NORTHING 74,159 EASTING 2,291,605

GROUND WTR (ft)
0 HR. 10.0
24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS

START DATE 07/13/15

COMP. DATE 07/14/15

| SURFACE WATER DEPTH N/A

DRILLER S. DAVIS

START DATE 07/13/15

COMP. DATE 07/14/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5t : ! ! NO. | Avoll 6 | eiev. DEPTH (1) () 0.5ft | 0.5ft | 0.5ft : ! ! NO. |voll &
20 -60 Match Line
1 N R D T T INYE T T COASTALPLAIN ~ ~ ~ ~— ~— 7]
1 i -621 | 735 A §_ GRAY AND BLACK, SILTY CLAY (A-7-6)
1 | 1 7 9 12 B ré 1 - Sat. §_ (continued)
15 1 L -65 I i N
T
T - T SR N Y N 71
T - L1+ 78S 4 -+ -+ - 7" GRAY AND BLACK, SILTY FINE SAND
+ L 114 GROUND SURFACE 0.0 + - - @15 Sat. (A-2-4)
10 105 F 09 -T- 10.5 ASPHALT 0.9 70 4 T
T 81715 N M ROADWAY EMBANKMENT T T
79 T a5 S GRAY-BROWN, SILTY FINE TO COARSE 791 1 835 RV
T 8 6| 8 Db M SAND (A-2-4) V\(lalg,: TRACE TO LITTLE T T 56 o sat. [ 85.0
5 1S . / - - T B Boring Terminated at Elevation -73.6 ft in
T / T — SAND (COASTAL PLAIN)
vo T as /- “_ o ______ 8 T r
wWor[wor| 1 | & : COASTAL PLAIN + i
T P Sat. GRAY-BROWN, SILTY FINE SAND (A-2-4) T -
0 T V- WITH TRACE ORGANICS (ROOTS) T r
1 \ 1 L
21 | 135 [ 1 L
T 3 3 | 2 *5_ o Sat. T i
-5 1 \ 1 L
71 1 185 :\: . 1 L
T 3 2 7 ‘go- Sat. T i
-10 1 - 1 L
101 T oas I Me 20 1 -
- |- GRAY, CLAYEY FINE SAND (A-2-6) WiTH T -
1 3 2 2 R ) Sat. e ® 4 -
4 S TRACE SHELL FRAGMENTS
-15 I P I L
1 | 1 i
-171 | 285 | 1 L
T AN sat. 5 I I
-20 I LT ; I L
1
T |- 216 330 T -
221 1 335 A e — o S i e = o e — —— 2 1 L
T R : +8 : ot GRAY, SILTY FINE SAND (A-2-4) 1 i
-25 1 4 1 L
-4 - I. - - -4 -
e R B S VK S L RS IS |- - - -27.6 39.0 T+ -
T : S B 100069 o1 COASTAL PLAIN SEDIMENTARY ROCK . T -
_30 _—: - -I—- B e T e R T | - = \ CEMENTED SAND = _—: —_
T 1 i COASTAL PLAIN T C
01 | 435 S i GRAY, SILTY FINE SAND (A-2-4) I i
T 6 | 5|6 || &n- sat. il T C
-35 I TS o I o
]
371 | 485 R S B 1 B
T 5 | 14 | 45 R Sat. - 1 -
40 T Lo —-40.6 52.0 T —
11 1 g5 S e F COASTAL PLAIN SEDIMENTARY ROCK T L
- 50/0.0 [T S ;60/0.0$ I -42.6 CEMENTED SAND 54.0 T r
' 1 S R i COASTAL PLAIN 1 i
| -45 I : §_ GRAY AND BLACK, SILTY CLAY (A-7-6) I L
| |41 [ sas L N I -
T 9 |20 | 19 - -39 sat. NJ T L
1 LA NY 1 L
-50 4 / \_ 4 -
1 S Ny 1 i
521 1 635 Y NY 1 L
I 6 | 10 | 11 - - - sat. NJr 1 i
-55 1 B N N I L
T S N T B
sraless | Lo 1 N §_ 1 i
I il N I -
-60 / | N




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 11 OF 21

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. EB1-B STATION 368+55 OFFSET 44 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 10.0ft TOTAL DEPTH 75.0 ft NORTHING 74,138 EASTING 2,291,582 24 HR. 3.0

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. B1-A STATION 369+19 OFFSET 36 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 43 ft TOTAL DEPTH 70.0 ft NORTHING 74,187 EASTING 2,291,672 24 HR. 3.0

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS START DATE 07/08/15 COMP. DATE 07/08/15 | SURFACE WATER DEPTH N/A

DRILLER S. DAVIS START DATE 07/06/15 COMP. DATE 07/07/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
10 10.0 GROUND SURFACE ool | 5
00 [ 00 [ 7 | 4 | 5 ) *9_ ) YR ROADWAY EMBANKMENT Zroo | 1 | _ GROUND SURFACE 0.0
1 N AR Lf- GRAY AND BROWN, SILTY FINE SAND T +3 o M COASTAL PLAIN
65 I ae 7o A AW (A-2-4) WITH TRACE ORGANICS I co v GRAY AND BLACK, SILTY FINE SAND
T T2 |de - - i 08 1 a5 (N (A-2-4) WITH TRACE ORGANICS
5 1 ‘4 II:'::. 0 i 3 2 3 —*o W
T b I Ffso 10 T AN
15 I as | - COASTAL PLAIN T N
T 7 . 1. K GRAY AND BROWN, SILTY FINE SAND 42 1 85 SN
0 1 o7 w L (A-2-4) WITH TRACE ORGANICS -5 T 3| 7 | 8 \, 15 Sat.
1 1 i 1 A
I 1 DU IR AR A [0 __ _ ______________ 130 I Sl
D e e e e -z I Y (A A I ot boof GRAY, CLAYEY FINE SAND (A2-6) WiTH 92 1 135 L
-5 T [ B al s TRACE COARSE SAND -10 I 2 4 3| 7 Sat.
+ - . . . 3} + 1
as I s A\ (80 _ ________________ 1 I [ oo
= RAY, SILTY COARSE TO FINE SAND B ___ ___ 180
7 IS S NN BN B I S I R I sat. B CT B2 WITH THIN GLAY SEANIS S R o1 B I sat 5 T, COVEY FIE TOCOMSEAD
4 A o 4 -
135 T 235 /- - - T+ o 87 o)
15 T WOH[ 1 1 42- - - 5523 | 419% - o 1924235 L 3 3 _¥ - - GRAY, SILTY FINE TO COARSE SAND
T — T 6 Sat. (A-2-4) WITH TRACE SHELL FRAGMENTS
T v i T TN AND TRACE TO LITTLE CEMENTED SAND
1 [ [ 80 _ _ _ _ _ _ ____________ 280 1 R RO FRAGMENTS
=185 F 285 1 AV GRAY, CLAYEY FINE SAND (A2-6) WITH 242 | 285 R O
1 S| 4 Sat. i<y ~N
-20 1 | &7 X TRACE CEMENTED SAND AND SHELL -25 T 5 [ 10 [ 36 4 Sat,
T N C FRAGMENTS T D s
1 S\ [ 230 33.0 1 b
e e o e e N \}3: ot (AL~ GRAY. SLTYFNESAND ASHjWITH — | 202 I 235 o
-25 I 18 at. C TRACE SHELL FRAGMENTS AND -30 T 37 | 21 | 2 j‘“ Sat. THIN LAYERS OF HARD DRILLING NOTED
I N L 265 CEMENTED SAND 365 1 e FROM 30.0' TO 34.0
T+ SREE E COASTAL PLAIN SEDIMENTARY ROCK T+ 7
285 T 385 N R R e § F 200 CEMENTED SAND 390 T SRR (RN
T 5070.0 it e e | — —60/0.0! - : 342 | 385 ...
-30 I [ — COASTAL PLAIN -35 1 4 | 4 | 6 7 Sat
il L i GRAY AND BLACK, SILTY FINE SAND il B :
i - L (A-2-4) 1 -
.35 =345 :: 435 2 4 9 113 Sat. : -40 =392 :: 435 7 50 [50/0.3 : L_ I —— 44.0
T Ny — T : 10008 COASTAL PLAIN SEDIMENTARY ROCK
T N r T D PP CEMENTED SAND
4 N - - - 4 - ,e/. -
N
-385 T 485 SN - wio 1 uns SRR B ,-,-/-’-/ 437 a8
40 T 22 | 29 | 29 ] e Sat. o 45 [T 77 T8 R T sat COASTAL PLAIN
T j 2 at. GRAY AND BLACK, SILTY FINE SAND
T o : C T : T (A-2-4)
4 - - . - 1 Y.
-435 T 535 R S N § - 435 53.5 T - -/-/ - rssz 50
45 + 60701 [T e 60001 sat. NN COASTAL PLAIN SEDIMENTARY ROCK B S e e T A N GRAY AND BLACK, FINE SANDY SILTY
| T I NI CEMENTED SAND - @; sat. N CLAY (A-7-6)
I ! N COASTAL PLAIN I A N
T N NT GRAY AND BLACK, SILTY CLAY (A-7-6) T TN D NY
-48.5 T 58.5 T NT WITH TRACE FINE SAND a0 | sas R N N
8§ | 24 | 33 P sat. N NI
-50 1 57 . \_ -55 I 8 17 17 \,34 Sat. \_
4 .. { 4 LA -
I RN R N I / N
| 535 T 635 R AN \- I //--- \-
| =55 I L U [ 72 Sat. §'_ -60 [T 51 [ 16 | g Sat. §'_
U | e T e o Ef:: % 1 o %
) T ] 4 [ 17 || - - - . sat. N ) -642 L 685 N R -
i T o §— b T 4 [ E ®25 Sat. §— 65.7 70.0
T Sk \‘ T B Boring Terminated at Elevation -65.7 ft in
T S NT T C CLAY (COASTAL PLAIN)
635 T 735 Al \- T B
-65 T 6 10" @25 Sat. [ -65.0 75.0 1 C
1 | Boring Terminated at Elevation -65.0 ft in 1 |
1 C CLAY (COASTAL PLAIN) I L




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 12 OF 21

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK

GEOLOGIST C. WANG

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. B1-C STATION 369+03 OFFSET 16 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 11.2ft TOTAL DEPTH 89.4 ft NORTHING 74,145 EASTING 2,291,637 24 HR. FIAD

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK

BORING NO. B1-C STATION 369+03 OFFSET 16 ft RT ALIGNMENT -L-

COLLARELEV. 11.2ft TOTAL DEPTH 89.4 ft NORTHING 74,145 EASTING 2,291,637

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

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS START DATE 07/14/15 COMP. DATE 07/15/15 | SURFACE WATER DEPTH N/A

DRILLER S. DAVIS START DATE 07/14/15 COMP. DATE 07/15/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5t : ! ! NO. | Avoll 6 | eiev. DEPTH (1) () 0.5ft | 0.5ft | 0.5t : ! ! NO. |voll &
20 B R S R I R e Match Line R e S
1 L I T NJ GRAY AND BLACK, SILTY CLAY (A-7-6)
+ - -62.3 + 73.5 I | R §_ WITH TRACE SAND (continued)
I L T 9 [ 10 [ 12 L. *22. . AN
15 I L -65 I R N
T
1 r 1 S N se . ng
T C O3+ 788+ -1 e GRAY AND BLACK, SILTY FINE SAND
T F 112 GROUND SURFACE 0.0 T T pi6 Sat. (A-2-4)
10 | 102 T 10 T 12" ASPHALT AND 12" ABC STONE 70 T i
= 7 6 | 3 fg M 9.2 20 - 7
T - 3 ROADWAY EMBANKMENT T A
EEN S - B 4o v BT GRAY AND BROWN, SILTY FINE SAND S e o e Sl
I *6_ o T (A-2-4) WITH TRACE GRAVEL I Te0. | Sat.
5 | : 75 ~<
I \ T I a8
4 - - - » 4 ~—- -
2L 88 A 'Q______fﬁﬁﬁfﬁm_______&g ISR RS et Ty 0T - '\'\‘“i'\; 77.8 89.0
1 *9 W B GRAY AND BROWN, SILTY FINE SAND T . “—100/0.49+ — COASTAL PLAIN SEDIMENTARY ROCK
0 I / r (A-2-4) WITH TRACE ORGANICS (ROOTS) I C CEMENTED SAND
1 /' . - 18 13.0 1 | Boring Terminated at Elevation -78.2 ft in
23 4 135 [ ST~ T GRAY, CLAYEY FINE S_AN_D_(AE-G_) —_—— = 4 o SEDIMENTARY ROCK (COASTAL PLAIN)
T 7 7 7 sat. kot I L
*2 at. F3<
-5 T \ T I L
73 T 185 '\\' o {68 _ . __ 180 T K
=13 = N i GRAY, SILTY EINE SAND (A-24 T r
I T 6|6 ) >1 5 Sat. [t (A-2-4) 1 L
-10 T S B T C
I y - I L
T 7- - 118 23.0 T 3
-12.3 5 235 loo [~ T GRAY, SILTYCLAY (A7-6) WITHLITTLE ~ | T r
I WOHIWOHT 1| g Sat: NJ FINE SAND AND TRACE SHELL 1 i
-15 I | N FRAGMENTS I r
-17.3 + 285 | \- + =
T 7 T2 | |es- Sat. §_ i i
-20 T \ B T C
I . - I L
o2 L ass N oo I C
=223 = —T 515 TN\ i GRAY, SILTY FINE TO COARSE SAND 1 C
1 K 3 Sat. C (A-2-4) WITH LITTLE CEMENTED SAND 1 C
-25 I | [ FRAGMENTS I [
4 - I. - - 4 -
273 4 385 L 1 L
T 570 fooog | .l il L [ 283 305 T C
% I e 100029 sos _ COASTAL PLAIN SEDIMENTARY ROCK + L
- - R B == = CEMENTED SAND : 1 C
T
T+ e - COASTAL PLAIN + -
=323 + 435 x x x R - GRAY, SILTY FINE SAND (A-2-4) WITH T -
T - *10 Sat. B THIN CLAY SEAMS T B
-35 I T C I L
|| L}
-+ - .\ - . - -+ -
373 + 485 SR L 1 L
1 4 6 7 5 Sat. » 4 L
-40 I s C I L
3l os RN A T -
| 4 7 14 36 R Sat. L -43.3 54.5 4 -
i I . 0 C GRAY AND BLACK, SILTY CLAY (A-7-6) + -
- =+ — §— WITH TRACE SAND =+ L
il 1 i il L
' AL BT O §' 1 C
T © @22 Sat. \' T u
-50 I 1 N I L
1 L N 1 i
523 1 635 .ok N 1 L
I 718 |9 .- *17 Sat. §_ 1 L
-55 I N N I L
1 Y I N 1 i
573 1 685 R N 1 L
I 0 11 [ 14 |]--- .rs .- Sat. §_ 4 L
-60 T . NY T C




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 13 OF 21

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. B1-B STATION 369+06 OFFSET 45 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 104 ft TOTAL DEPTH 85.0 ft NORTHING 74,117 EASTING 2,291,628 24 HR. 3.0

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. B1-B STATION 369+06 OFFSET 45 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 104 ft TOTAL DEPTH 85.0 ft NORTHING 74,117 EASTING 2,291,628 24 HR. 3.0

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS

START DATE 07/09/15

COMP. DATE 07/10/15

| SURFACE WATER DEPTH N/A

DRILLER S. DAVIS

START DATE 07/09/15

COMP. DATE 07/10/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH \ 0 SOIL AND ROCK DESCRIPTION ELf'tEV ELEV DEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprin] | | @ | [ ost | ost | ost | [0 25 50 75 100 | NO. [ Aol o
15 B 65 | | |1 _ 1 1 Match Line I R Y
1 N T ] i GRAY AND BLACK, SILTY CLAY (A-7-6)
I i 1 L i WITH LITTLE FINE SAND (continued) 780
1 - AR . N GRAYANDBIACK CLAVEVFINESAND |
10 104 T 00 L 104 GROUND SURFACE 00 | 70 1+ - @16 Sat. P (A-2-6)
= 172 16 Y = ROADWAY EMBANKMENT -+ .‘ +
T | v on GRAY, BROWN, AND BLACK, SILTY FINE T f - ¥
oa ] as o [ TS e o
5 1 2 2 1 +3 i i M 1 1 5 6 7 i _‘13_ Sat. ~ 85.0
T -\ 39 6.5 T — Boring Terminated at Elevation -74.6 ft in
1 ‘ T T T T T T T GOASTALPLAIN T T T | T B SAND (COASTAL PLAIN)
19 I 85 s i GRAY, BROWN, AND BLACK, SILTY FINE 1 C
T 2 | 2 | 4 *6. . w C TO COARSE SAND (A-2-4) WITH TRACE 1 C
0 i / L ORGANICS AND SHELL FRAGMENTS i L
1 [~ - - - L 1 L
A S wentworT | U i I i
5 I » Sat I -
1 oo B 1 B
1 \ . R 1 R
81 | 185 \ - B 1 B
10 1 2174 ee sat. [T T s
I ¢ C I
1 [ i 1 C
31 1235 | , , [ i 1 B
45| T $ sat gt b o
T I B T B
g1 [oas | L1 [ i T i
20 I & Sat By I C
1 \ - L 1 L
231 | 335 AN i T i
) 3 4] 6 L S i I C
25 T 910 R T o
1 Sl | 1 L
I N TR : C I C
281 | 385 e — -27.9 38.3 1 L
T 60701 T T T et ® 289 COASTAL PLAIN SEDIMENTARY ROCK __393 T -
-30 I | o CEMENTED SAND I C
1 o i COASTAL PLAIN 1 i
1 o i GRAY AND BLACK, SILTY FINE SAND 1 L
331 | 435 F - B (A-2-4) WITH THIN CLAY SEAMS 1 L
—+ 4 4 5 -@9- - Sat. o —+ -
-35 I < r I C
I
1 ik S C 1 C
-38 1 48 5 PN~ - - . L ' 1 L
< HARD DRILLING NOTED FROM 51.8' TO
» T 7 [ 18 | 54 T SNen Sat. i oD I i
l T , — T —
a1 T sas - Fa2 __________________ sy 1 r
: -1 BT GRAY AND BLACK, CLAYEY FINE SAND T -
45 T Pl Sat E3y (A-26) T i
— -\&_ — —
> R i
U P lb sy ars _ ________________ s 1 r
. T T BERR oAl sat i GRAY AND BLACK, SILTY CLAY (A-7-6) 1 i
50 T » : §_ WITH LITTLE FINE SAND 1 i
1 - \_ 1 L
! T iy N T I
s feast Lo | C ) Ny 1 L
s | T e N I o
581 | 685 S R \'\ L §: I C
-60 I 9 sat. §'_ I r
T A §: T :
631 | 735 R Ny 1 L
T 8 [ 10 | 12 : {22_ : Sat i I C
-65 i N




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 14 OF 21

WBS 41582.1.1 |TIP R-5021 |COUNTY BRUNSWICK |GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK

BORING NO. B2-A STATION 369+89 OFFSET 21ftLT ALIGNMENT -L-

COLLARELEV. 6.3 ft TOTAL DEPTH 89.8 ft NORTHING 74,145 EASTING 2,291,730

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

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. B2-A STATION 369+89 OFFSET 21ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 6.3 ft TOTAL DEPTH 89.8 ft NORTHING 74,145 EASTING 2,291,730 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS START DATE 07/21/15 COMP. DATE 07/21/15

| SURFACE WATER DEPTH N/A

DRILLER S. DAVIS START DATE 07/21/15 COMP. DATE 07/21/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ELey |PERTH v 0 SOIL AND ROCK DESCRIPTION BV ELev [PEETH 0 SOIL AND ROCK DESCRIPTION
® | " | ® |ost|osf|osf||0 25 50 75 100} | NO. | ol 6 | elev. oeprian] | ™ | @ | M [ ost | osf | o5 25 50 75 100 | NO. [ Aol o
15 B 65 | | |1 Match Line I R Y
1 L 1 4 N GRAY AND BLACK, SILTY CLAY (A-7-6)
+ L 672 1 735 . / . NI WITH TRACE FINE SAND (continued)
I C T I I A Sat. §_
10 I L -70 I 0 N
T i I -1 N g
T r 22 IBE 4 ] RN GRAY AND BLACK, CLAYEY FINE SAND
63 T 00 - 6.3 GROUND SURFACE 0.0 + - @10 Sat. fSt (A-2.6)
5 T WOH[ 1 1 *; il i COASTAL PLAIN 75 T i s
T ~ GRAY AND BROWN, SILTY FINE SAND T 1 s
og I as Vo - (A-2-4) WITH TRACE ORGANICS (ROOTS), 775 1 gas A B I EAR ESsd 769 83.2
T 3 3 7 o W i THIN CLAY SEAMS, AND TRACE TO T 32 | 50 [41/02 o T B COASTAL PLAIN SEDIMENTARY ROCK
T *7 o r LITTLE SHELL AND CEMENTED SAND I " 00/0.7® i LIMESTONE
0 I h - FRAGMENTS -80 I [
22 1 385 /: L i 822 | ags i
T P 7 ) - W i T 28 | 32 [68/03 Y [ 635 9.8
5 T I.\-\ . - + 100/0.8 = Boring Terminated at Elevation -83.5 ft in
-+ < — -+ — SEDIMENTARY ROCK (COASTAL PLAIN)
-72 1 135 S | 4 L
I 8 [ 9 [ 0 : _>19 . Sat. i I L
-10 I A . I L
1 S/ i 1 N
-122 1 185 VA L 1S L
I 2 | 3 [ 2 r/5_ : Sat. i I L
-15 I HE - I L
-+ l. - - - - -+ -
-172 L 235 ' N - + -
1 WOH| 1 1 *2 L Sat. L 1 L
-20 I v C I L
A)
+4 \ .. L +4 -
222 L 285 \ .- - + -
I T 4 | 4 9o - Sat. i 1 L
-25 I 0 - I L
1 e i 1 L
272 4+ 335 - - - - - + -
I 5 | 9 [i00/01 _L_________ I [ 282 345 1 L
I T =T 100019 [ o,  COASTAL PLAIN SEDIMENTARY ROCK ., , I C
-30 -+ Fe=Fe==so==—== == = CEMENTED SAND : -+ -
+ S - COASTAL PLAIN + -
=322 < 385 - 5 5 L - GRAY AND BLACK, SILTY FINE SAND T -
T - ®2- Sat. B (A-2-4) T -
-35 I i - I L
-+ - .l - - - -+ -
372 | 435 I L I L
1 4 5 6 . ‘11 . Sat. L 1 L
-40 I N . I .
]
4 NoLL L » 4 L
422 | 485 . \\. .. L 1 L
I 2 [ 5 | 19 P Sat. i I L
-45 I — - I L
-4 - / - - -4 -
-472 L 535 - - - - + -
I g |10 | 17 - Sat. fini] 482 545 I i
| I D P C GRAY AND BLACK, SILTY CLAY (A-7-6) i L
=50 =+ NY- WITH TRACE FINE SAND =+ L
41 - \_ 41 o
| 522 1 585 - NG 1 L
I 6 | 8 | 12 - @2 Sat. §_ 1 L
-55 I I N I C
572 1 @35 R NG 1 C
I 6 | 7 | 8 . .‘\15 Sat. §_ 1 L
-60 I AN N I o
4 - \ ... \_ 4 -
622 1 685 NG I L
I 6 | 11 | 16 R A Sat. §_ 1 L
-65 T /r e NY T C




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 15 OF 21

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. B2-C STATION 369+73 OFFSET 6 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 106 ft TOTAL DEPTH 85.0 ft NORTHING 74,127 EASTING 2,291,705 24 HR. FIAD

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. B2-C STATION 369+73 OFFSET 6 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 106 ft TOTAL DEPTH 85.0 ft NORTHING 74,127 EASTING 2,291,705 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS START DATE 07/20/15 COMP. DATE 07/21/15

| SURFACE WATER DEPTH N/A

DRILLER S. DAVIS START DATE 07/20/15 COMP. DATE 07/21/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5t ! ! ! NO. | ol 6 | eev. DEPTH (ft) ) 0.5ft | 0.5ft | 0.5t ! ! ! No. |wvoil o
15 B 65 | | |1 _ 1 1 Match Line I R Y
1 L 1 A N GRAY AND BLACK, SILTY CLAY (A-7-6)
I C T A §_ WITH TRACE FINE SAND (continued)
1 | -67.9 785 0. |
10 108 + 0o L 106 GROUND SURFACE 09 | o 1 51617 .é13. sat. NJ
i WOH| 1 7 *2 Y= ROADWAY EMBANKMENT - =+ } §—
+ R AT PR R Lt GRAY AND BROWN, SILTY FINE SAND + - NS
71 T as R L=t (A-2-4) WITH TRACE ORGANICS AND 709 T a3t R -
T ] ] ] |+2 M t r SHELL FRAGMENTS T 5 5 6 "1'1 sat. [ :_744 85.0
5 4 | fb46  _ _ _ _ _ ___ _ _________ 69 =+ - Boring Terminated at Elevation -74.4 ft in
+ | o COASTAL PLAIN + - CLAY (COASTAL PLAIN)
o1 T as [ R T AR - GRAY AND BROWN, SILTY FINE SAND + -
WorT 3 SRR IR IR PR - (A-2-4) WITH TRACE ORGANICS AND + -
w
0 T+ R IR B B - SHELL FRAGMENTS T+ -
1 [ _ 1 L
I (I L I L
-29 135 3 T > { L | 1 |
5 1 Q W L 1 L
T A N T N
I SV i I L
-79 185 5 5 3 SN | 1 |
1 . . Sat. L 1 |
10 T 1613 r 1 r
T
-+ - IL - - -+ -
129 T 235 A B T C
1 4 3 2 *5_ Sat. 13.9 245 1 B
-15 1 oS COASTAL PLAIN I C
T . oS GRAY, CLAYEY FINE SAND (A-2-6) WITH I C
I |- E_ TRACE TO LITTLE SHELL FRAGMENTS I C
-179 285 [ N 1 |
P b sa I _
-20 I oS 1 L
1 1. ket 1 L
=229 1 335 1. sy I i
I 23]+ 7. Sat. o5 I C
-25 I * 5_ 1 L
1 Ao LS 1 L
219 L3884 s Lol e S5 284 39.0 1 L
30 + : R P T 100019 LI 294 COASTAL PLAIN SEDIMENTARY ROCK ___40.0 + -
-+ = = CEMENTED SAND -+ —
T 1 - COASTAL PLAIN T r
300 T 435 1 i GRAY AND BLACK, SILTY FINE SAND T C
1 6 6 5 . &11 . Sat. L (A-2-4) 1 L
-35 I C I [
-+ .\ - - - - -+ -
I A i I L
379 T 485 Nooooo L 1 L
0 1 6 8 22 \30 Sat. L 1 |
] T N — -1 —
4 N - 4 L
I A RN NG i I L
-42 9 53.5 oL L _\\ oL n —124__________________E3Q 1 |
T 20137 N GRAY AND BLACK; SILTY CLAY (A7-6)
45 + N BRI I IO Sat. §_ WITH TRACE FINE SAND + -
1 e \_ 4 L
I R R NS I L
479 1 585 R IS Ny T B
| T 7 14 13 . leo7 Sat. \_ T L
-50 —4 \— —+ L
' 1 N \_ 1 L
I R IR A Ny I C
! B S B o - cee el N N T C
1 Sat. o 1 |
55 T 075 §_ T -
1 .. A - \_ 4 L
70 J eas SO Pl DR B N I -
T T8l e D sat. NY T i
-60 I | N I [
T il N 1 5
629 | 735 5 5 = L B O R A \_ T N
1 . Sat. o 1 |
-65 2 N




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 16 OF 21

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST C. WANG

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. B2-B STATION 369+64 OFFSET 33 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 10.3ft TOTAL DEPTH 94.4 ft NORTHING 74,106 EASTING 2,291,686 24 HR. FIAD

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK

BORING NO. B2-B STATION 369+64 OFFSET 33 ftRT ALIGNMENT -L-

COLLARELEV. 10.3ft TOTAL DEPTH 94.4 ft NORTHING 74,106 EASTING 2,291,686

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

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS START DATE 07/15/15 COMP. DATE 07/16/15 | SURFACE WATER DEPTH N/A DRILLER S. DAVIS START DATE 07/15/15 COMP. DATE 07/16/15 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 100| [ NO. [ /moll 6
15 B 65 | | |1 _ 1 1 Match Line I R Y
1 L T A GRAY AND BLACK, SILTY CLAY (A-7-6)
4 L 1 Lo WITH TRACE FINE SAND (continued) 280
T - 682 4785 1 1 Lt -] = TGRAY AND BLACK STTYFINESAND |
+ - 10.3 GROUND SURFACE 0o | _ T+ - 14 Sat. W
10 ,, 70 : ( )
93 T 10 ... E ASPHALT 1.0 T —t—
T 7 | 43 | 3 D B M T ROADWAY EMBANKMENT T e
68 1 35 R 2 o) GRAY AND BROWN, SILTY FINE SAND 735 | 835 T
T 3 3 | 2 - T A-2-4) WITH LITTLE CLAY T 51 6 | 7 o
5 1 L 4 M T (A-2-4) 75 I 6 Sat.
~
4 Fo-o- 1 4 Il -
18 T 85 l- o _2—3———————————————————8g 782-- 885 i -\\-\-\. ———————————————————8—BQ
T 1 3 R = COASTAL PLAIN =182 5515035 R Bt - COASTAL PLAIN SEDIMENTARY ROCK
0 T 3 W B GRAY AND BLACK, SILTY FINE SAND 80 T : " 00109 GRAY, LIMESTONE WITH TRACE
T T N (A-2-4) WITH TRACE ORGANICS T #E— CEMENTED SAND
1 |- - B 1 :¢_
-32 1 135 - - -832 L 935
T (3 e e OO sat. [ 40 [60104 Tl a oa4
-5 1 i | 1 100/0.9 - Boring Terminated at Elevation -84.1 ft in
1 \\ - i 1 B SEDIMENTARY ROCK (COASTAL PLAIN)
.82 1 185 AV i I C
10 T 5 3 7 . 910 Sat. - T+ -
I ; L I L
1 - i 1 B
130 L oas /e fa2r o _______ 20 1 r
=13.2 Wworr =12 i - AN GRAY, CLAYEY FINE TO COARSE SAND T r
15 T ‘4 - - Sat. E'_ (A-2-8) WITH TRACE SHELL FRAGMENTS 1 C
1 [ \_ 1 L
182 1 285 b E_ 1 L
I WOH| 2 | 3 ‘ L sat. Bt 1 L
20 I 5 - 5_ I C
4 1. \_ 4 L
232 L 335 5 3 T l‘ - %- 4 L
25 I b4 Sat ke I r
i 1 S I r
282 | 385 T I I I \\_ -28.2 385 1 L
+ 100/0.2 e L T T T T 00028 L[ -292 COASTAL PLAIN SEDIMENTARY ROCK 395 1 L
-30 I | — CEMENTED SAND -+ —
T -l - - COASTAL PLAIN T -
+ - - - GRAY, SILTY FINE SAND (A-2-4) WITH + -
=332 2 435 - - THIN CLAY SEAMS T -
T 5 | 4 | 4 o B 1 B
-35 £ .8~ Sat. - g4 |
1 AN P | 1 -
N
382 1 48 5 o Y\; o K I C
T 6 | 15 | 26 o B 1 B
-40 I a1 Sat. [ HARDER DRILLING NOTED FROM 51.0' I [
' 1 7. i TO51.7° T i
4 A A L 4 L
432 1 535 R N S L 1S L
45 1 7 | 13 | 13 - s - Sat. - 1 -
4 . // | 4 -
T T I -47.7 58.0 T B
| AB2 + 8BS 4 ] i GRAY AND BLACK, SILTY CLAY (A7-6) T -
-50 I " Q19 Sat. §'_ WITH TRACE FINE SAND I C
| T N - T -
! 532 1 635 .. NY 1 L
65 1 Sl w2 sat NJ 1 o
{ NI
I alk N I C
582 4 685 e §_ 1 L
T 7 [ 11| 4 ) * Sat i 1 B
-60 T 25 . §_ T B
4 . / . \_ 4 L
632 4 735 . / . §_ 1 L
o5 T 7 8 | 11 - g1s Sat. i 1 B




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT SHEET 17 OF 21
BORE LOG

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST Corey Futral WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST Corey Futral
SITE DESCRIPTION NC 211 FROM WEST OF SR 1500 (MIDWAY ROAD) TO EAST OF NC 87 GROUND WTR (ft) SITE DESCRIPTION NC 211 FROM WEST OF SR 1500 (MIDWAY ROAD) TO EAST OF NC 87 GROUND WTR (ft)
BORING NO. EB2-A STATION 370+50 OFFSET 27 ftLT ALIGNMENT -L- 0 HR. 3.7 BORING NO. EB2-A STATION 370+50 OFFSET 27 ftLT ALIGNMENT -L- 0 HR. 3.7
COLLARELEV. 58ft TOTAL DEPTH 84.1 ft NORTHING 74,126 EASTING 2,291,789 24 HR. 2.5 COLLARELEV. 58ft TOTAL DEPTH 84.1 ft NORTHING 74,126 EASTING 2,291,789 24 HR. 2.5
DRILL RIGHAMMER EFF.JDATE ~ CAT1303 CME-550 77.2% 01/09/2014 | DRILL METHOD  Mud Rotary HAMMER TYPE Automatic | | DRILL RIGHAMMER EFF.JDATE  CAT1303 CME-550 77.2% 01/09/2014 | DRILL METHOD  Mud Rotary HAMMER TYPE  Automatic
DRILLER D.T. Chalmers, Jr. START DATE 10/09/14 COMP. DATE 10/13/14 |SURFACE WATER DEPTH N/A DRILLER D.T. Chalmers, Jr. START DATE 10/09/14 COMP. DATE 10/13/14 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 100| [ NO. [ /moll 6
10 0| 1 11 1 Match Line L
1 1 A Dark gray, Sandy SILT (continued)
1 2271 785 e
=a 1 0o 538 GROUND SURFACE 0.0 T 5 6 7 Y Sat.
L 4
5 I 2 1 2 +J UNDIVIDED COASTAL PLAIN 75 £ "
33 T 25 S 38_ Med. gray, f. SAND _— 20 + R
+ 5 3 5 e e o o FEEET T T S T Bk Si T SAND Weome oramice— 277+ aas B D I A A COASTAL PLAIN SEDIMENTARY ROCK
1 &3 .. . =+ 37 169701 S P P AU B ® Sat. L -78.3 Gray, Weathered Limestone 84.1
0 05 T 53 N\ T T T T 7T "Med. brown to gray, f. SAND | T 100/0.6 - Boring Terminated at Elevation -78.3 ft in
=+ 1 I 0 SS-13 - — LIMESTONE (COASTAL PLAIN)
il - o e 7 il L
27 T 85 / tT T B
1 WOHI 2 1 2 | lqq ! §S-14 I L
-5 I \ I C
T b COASTAL PLAIN T L
=77 T 135 [ Med. gray, SILT w/tr. clay and shell frags. T i
T 3 2 3 és. Sat. Waccamaw Formation T i
-10 I 1 I [
il 1. il L
127 T 185 i- T r
I 4133 +6'. Sat. I L
-15 I I [
1 I . 1 L
-17.7 T 235 R R I IR T B
+ WOH| 1 7 *2 Sat. T -
-20 I I L
il [ il L
227 T 285 > 3 5 \\ c T T B
T Sat. I C
-25 T N R R R T r
N
1 S 1 i
R LN CITINGILL Sat 28.3 34.1 1 B
T oot TN e e e e e e L A AT - . - T I~
30 4 ' e | T T ./10,0/0-6. \SS-15, Med. gray, Silty, f. SAND w/cemented sand + o
T R s s __ M a T N
kA &1 S S el B D Med. gray. Sandy SILT I [
-35 _': cC ’14" St St St Sat. _': __
-+ - l. - -+ -
1 Sk 1 L
-37.7 T 435 T x 5 L S S S T K
Sat.
-40 I S\l I I I I L
1 Y 1 i
N
427 T 485 R N e I T C
I N I Y DR B " YU I A Sat. I L
. -45 1 | 1 |
4 l 4 L
AT L8354 et RN I A AR I I L
Sat.
-50 I /‘39 I L
1 ] 1 i
5271 sas SRR VARSH RESR BERS 1 K
| 1 5 6 20 . W26 . . . o o Sat. 1 |
| -55 1 \ 1 |
1 AL 1 L
! -57.7 1 635 L ::\\': A A I L
i 20 | 22 | 20 D B B B Sat. T r
-60 1 / 602 __ e e60) 1 L
4 . .//. . Dark gray, Clayey SILT 4 L
-627 T 685 T /' T :: :
I R EE Y -7 S N A Sat. T L
65 I / I [
+ A 62 __ __ 720 + L
srzfmsl Lo b perkcoray, Sendy ST I B
Sat.
-70 T ° -?12- s s s T B




NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 18 OF 21

WBS 41582.1.1 |TIP R-5021 |COUNTY BRUNSWICK |GEOLOGIST C. WANG

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK

BORING NO. EB2-C STATION 370+09 OFFSET 5ftRT ALIGNMENT -L-

COLLARELEV. 106 ft TOTAL DEPTH 80.0 ft NORTHING 74,113 EASTING 2,291,738

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

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK

BORING NO. EB2-C STATION 370+09 OFFSET 5ftRT ALIGNMENT -L-

COLLARELEV. 106 ft TOTAL DEPTH 80.0 ft NORTHING 74,113 EASTING 2,291,738

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

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 | DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015 DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS

START DATE 07/22/15

COMP. DATE 07/22/15

| SURFACE WATER DEPTH N/A

DRILLER S. DAVIS

START DATE 07/22/15

COMP. DATE 07/22/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5t ! ! ! NO. | ol 6 | eev. DEPTH (ft) ) 0.5ft | 0.5ft | 0.5t ! ! ! No. |wvoil o
15 B 65 | | |1 _ 1 1 Match Line L
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NCDOT BORE DOUBLE R-5021_GEO_BH_BRDG0024.GPJ NC_DOT.GDT 10/8/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 19 OF 21

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. EB2-B STATION 370+01 OFFSET 35ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 10.2ft TOTAL DEPTH 85.0 ft NORTHING 74,089 EASTING 2,291,719 24 HR. FIAD

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST C. WANG

SITE DESCRIPTION DUAL BRIDGES NO. 24 AND NO. 259 ON NC 211 OVER DUTCHMAN CREEK GROUND WTR (ft)
BORING NO. EB2-B STATION 370+01 OFFSET 35ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 10.2ft TOTAL DEPTH 85.0 ft NORTHING 74,089 EASTING 2,291,719 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R5785 CME-55 80% 04/23/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER S. DAVIS

START DATE 07/16/15

COMP. DATE 07/17/15

| SURFACE WATER DEPTH N/A

DRILLER S. DAVIS

START DATE 07/16/15

COMP. DATE 07/17/15

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
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T.I.P.ID NO.: R-5021

DESCRIPTION: Dual Bridges Nos. 24 and 259 on NC 211 over Dutchman Creek

REPORT ON SAMPLES OF:

SOIL FOR QUALITY

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

Sheet 20 of 21

PROJECT: 41582.1.1 COUNTY: Brunswick
DATE SAMPLED: 7/15 RECEIVED: 8/15
SAMPLED FROM: -L- REPORTED: 8/15
SUBMITTED BY: P. Alton, PE BY: D. Jenks
Cert No. 101-02-0603
TEST RESULTS
PROJ. SAMPLE NO. SS-18 ST-2 ST-2 SS-23 SS-81
BORING NO. EB1-A EB1-A EB1-A EB1-B EB2-B
Retained #4 Sieve % 0.9 0.0 0.0 0.1 0.0
Passing #10 Sieve % 99.1 99.7 100.0 99.8 100.0
Passing #40 Sieve % 95.6 98.7 98.2 88.1 97.9
Passing #200 Sieve % 74.8 16.2 51.5 31.6 71.0
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 5.0 2.7 3.6 29.8 3.2
Fine Sand Ret - #270 % 33.4 81.6 45.8 40.3 42.3
Silt 0.053 - 0.010 mm % 26.7 4.5 21.2 9.0 29.9
Clay < 0.010 mm % 34.9 11.3 29.4 20.9 24.6
L.L. 57 22 38 24 38
P.L. 33 NP 19 18 30
P.1. 24 NP 19 6 8
AASHTO Classification A-7-5 (2) A-2-4 (0) A-6 (7) A-2-4 (0) A-4 (6)
Station 368+84 368+84 368+84 368+63 370+03
Offset 37' Lt 37' Lt 37' Lt 40' Rt 47' Rt
Depth (ft) 53.5 19.5 18.5 23.5 53.5
to 55.0 20.0 19.0 25.0 55.0
Moisture Content (%) 34.4 65.8 40.3 40.7 35.5
Organic Content (%) NT NT NT NT NT

NP=Not plastic
NT=Not tested

ND = Not Determined
CL = Centerline

W.P. Alton, PE

Soils Engineer




T.I.P.ID NO.: R-5021

DESCRIPTION: NC 211 from west of SR 1500 (Midway Road) to east of NC 87

REPORT ON SAMPLES OF:

SOIL FOR QUALITY

North Carolina Department of Transportation

Division of Highways

Materials and Test Unit

Soils Laboratory

Sheet 21 of 21

PROJECT: 41582.1.1 COUNTY: Brunswick
DATE SAMPLED: 10/13/14 RECEIVED: N/A
SAMPLED FROM: -L- REPORTED: 9/30/15
SUBMITTED BY: P. Alton, PE BY: Catlin
TEST RESULTS
PROJ. SAMPLE NO. SS-13 SS-14 SS-15
BORING NO. L_37050 L_37050 L_37050
(EB2-A) (EB2-A) (EB2-A)
Retained #4 Sieve % 0.0 0.5 0.0
Passing #10 Sieve % 100.0 99.2 100.0
Passing #40 Sieve % 67.0 99.0 99.0
Passing #200 Sieve % 3.0 48.0 39.0
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 68.3 2.1 1.1
Fine Sand Ret - #270 % 30.0 50.3 74.2
Silt 0.053 - 0.010 mm % 1.4 19.8 154
Clay < 0.010 mm % 0.3 27.8 9.4
L.L. 21 35 28
P.L. NP 17 NP
P.l. NP 18 NP
AASHTO Classification A-3 (0) A-6 (5) A-4 (0)
Station -L- 370+50 370+50 370+50
Offset 27" Lt. 27" Lt. 27" Lt.
Depth (ft) 5.3 8.5 33.5
to 6.8 10.0 34.1
Moisture Content (%) 28.0 58.0 31.0
Organic Content (%) NT NT 1.1

NP=Not plastic
NT=Not tested

ND = Not Determined
CL = Centerline

Soils Engineer
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BRUNSWICK
PROJECT DESCRIPTION _NC 211 FROM SR 1500
(MIDWAY RD) TO NC 87

SITE DESCRIPTION BRIDGE OVER CP&L CANAL ON
NC 211 BETWEEN NC 133 AND NC 87
LEFT LANE AND RIGHT LANE

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-5021 1 116

— —
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 TQ 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 TQ THE TYPE OF MATERIALS AND CONDITIONS TQ 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
HUNSBERGER, W. S.

MID-ATLANTIC DRILLING

INVESTIGATED BY _ HUNSBERGER, W. S.
ORAWN By _ HUNSBERGER, W. S.

CHECKED BY _HAMM, J. R.
susmTTED BY _FALCON

oate _ AUGUST 2017

CARO

&85/0/1/ /I/

SEAL
036283

TN GINES R
oGNS

T HV
——DocuSigned by:

W, Seott Homoborge/16/2017

-..,/v
/’/f’
\

ER

\___cazoasoeEERNRIURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-5021 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, 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
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7T-6

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED,

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

MINERAL OGICAL COMPOSITION

)

MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE.

WEATHERED = NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
ROCK (WR) = ~=—="1 100 BLOWS PER FOOT IF TESTED.

CRYSTALL INE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

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

GNETSS, GABBRO, SCHIST, ETC.

SLIGHTLY COMPRESSIBLE
MODERATELY COMPRESSIBLE
HIGHLY COMPRESSIBLE

COMPRESSIBILITY
LL <31
LL = 31- 508
LL > 58

FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

NON-CRYSTALLINE
ROCK (NCR)

PERCENTAGE OF MATERIAL

COASTAL PLAIN [

COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SEDIMENTARY ROCK [ [

SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED

ORGANIC MATERIAL
TRACE OF ORGANIC MATTER
LITTLE ORGANIC MATTER

MODERATELY ORGANIC
HIGHLY ORGANIC

GRANULAR
SOILS
2 - 3%
3 - 5%
5 - 10%
> 107

OTHER MATERIAL

SILT - CLAY
SOILS
3 - 5% TRACE
5 - 127 LITTLE
12 - 207 SOME
> 207 HIGHLY

1-10%
10 - 207
20 - 35%

35% AND ABOVE

GROUND WATER

SOIL LEGEND AND AASHTO CLASSIFICATION
GENERAL GRONULAR MATERIALS SILT-CLAY MATERIALS
cLASS. (< 35% PASSING *200) (> 35% PASSING *200) ORGANIE MATERIALS
GROUP al a-3 a2 ot [ a5 a6 [ a7 | aLaz | adns
CLASS.  [A-la|A-lb a-2-4[0-2-5 po a3 0-6,A-7
\\\ \\\\\
SYMBOL IRNRRN
% PASSING
‘0 |50 Mx GRANULAR SCILL;V MUCK,
*40 |30 MX|50 Mx| 51 MN SOILS SoLs PEAT
=200 |15 MX|25 MX |18 MX |35 MX|35 MX|35 MX|35 MX| 36 MN |36 MN|36 MN|36 MN
MATERIAL
PASSING *40
w - — |40 wx| 41N |40 Mx| 41 MN| 4 Mx | 41 MN |48 Mx| 41N SLUIITLTSLEWIS:
Pl 6 Mx NP {10 M |10 M| 1UMN |11 M| 18 X[ 10 M| LM | 1My HODERATE HIGHLY
GROUP INDEX 0 0 0 amx |8 mx |12 mx]1e mx|no mx AMOUNTS OF ogg?ﬂic
ORGANIC
USUUF%ATJY;;S SSSQ‘VEEER:ES FINE SILTY OR CLAYEY SILTY CLAYEY MATTER
VATERIALS | SO GRAVEL AND SAND SoILS S01LS
GEN. RATING FAIR TO
45 SUBADE EXCELLENT T0 GOOD FAIR TO POOR ok POOR | UNSUITEBLE

PTOF A-7-5 SUBGROUP IS = LL - 3@ ;PIOF A-7-6 SUBGROUP 1S > LL - 30

Qe

SPRING OR SEEP

STATIC WATER LEVEL AFTER _24  HOURS

WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING

PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA

(P) 1 SHELL BEDS, ETC.
WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

HAMMER IF CRYSTALLINE.
VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,

(Vv SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO

(SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.

MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN

(MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT L0OSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.

A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

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

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

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

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

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

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT DOF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE

MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL FIELD
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
COMPACTNESS OR 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 CONSISTENGY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT ( DIP & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS
GENERALLY LO0SE 470 18 SOIL SYMBOL ﬁsg Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_ :
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL ¢ CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 38 10 S0 THAN ROADWAY EMBANKMENT EB AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 INFERRED SOIL BOUNDARY Q CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 470 8 2.5 70 1.8 =77=/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 QUALITY DESIGNATION (RGD) - 4 MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 70 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COMESIVE) VERY STIFF & 10 9 2102 A PIEZOMETER : ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
TTrpet ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 > 4 :
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 4 60 200 270 EQEE@Z%TON % HE%E?TSASBIEIEEDWAESXTCEAVAUON - gggésiiéTEEDBuE'?cﬁov??%NBé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EEA;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEEDAELDE;SCEEST-THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE It cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE 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 148 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL.- CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SAMPLE ABBREVIATIONS SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST 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 (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
T SATURATED - psuALLY LIOUID: VERY WET, USUALLY © - VDID RATIO SD- - SaND, SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN & STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(AT FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY - - :
, ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE)EE - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:BM48 -BYI- STA. 369+26, 73’ RT, RR_SPIKE IN 17" PINE
PLL _| PLASTIC LIMIT HIL. - HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS N: 72776 E: 2293529
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
- MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 T0 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: 29.77 FEET
OM - OPTIMUM MOTSTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
CME-45C CLAY BITS auToMaTIC [ | MaNUAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 0.83 - 0.16 FEET [AERESSH
" DRY - @ REQUIRES ADDITIONAL WATER TO ! VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE [ cvess [ ] & conTINUDUS FLIGHT AUGER R — THINLY LAMINATED < 0.088 FEET LT - LionT
8'HOLLOW AUGERS i - ’
PLASTICITY []s [+ INDURATION DK. - DARK
oLASTICITY INDEX (PD) DRY STRENGTH [] cre-sse HARD FACED FINGER BITS N FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF MATERTAL BY CEMENTING, HEAT.PRESSURE. ETC. |\ = (0 oo n cohe ol LA
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [ ] PorTABLE HaIsT TRICONE PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR . N ;
TRICONE TUNG.-CARB. [] sounoie rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT D VANE SHEAR TEST SHARP HAMMER BLOWS REOUIRED 10 BREAK SeMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. ;
L] L] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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SHEET 4

(NAVD 1988) ELEV. (FEET)

| | Ve s
”””””” e _L_ L
| 18 FT RT 1T FT RT |
20 ‘ ‘ ‘ @_5535 3 20
'''''''''''' 5"'""'UCPﬁGRAY"BROWN"AND'TAN;DRY'TO‘}SATUR’AT’ED,’” UCPS%ZSB,?%Q/;E%E@/%?YA%gﬁ%f@ﬁ%
§ V.LOOSE TO DENSE.SILTY AND CLAYEY SAND @ ‘ ‘
| | | | | ;EX/ST/NG GROUND
? N
3 S
| e [
— \ -7
E 3 N- -
i ______ ;53223__————“'3
= | e N
> _20 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, O—N - .- @—§ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
i N
— ‘ © N
I : © ®—§:
00 1 N
o _403 —---@-_gi ————————————
9 777777777777 : 7777777777777777777777777777777777777777777777777777777777777777777777777 o ool '
< ?
Z |
| (B) COASTAL PLAIN: DK.GRAY,WET,SOFT,SILTY AND SANDY § ?
=80 el e T e T CLAY (WACCAMAW FORMATION) - . -80
@ COASTAL PLAIN: LT.AND DK.GRAY,WET TO SATURATED,V.LOOSE TO V.DENSE,
} SILTY: AND CLAYEY SAND (WACCAMAW FORMATION)W/ TRACE SHELLS
; ©) COASTAL PLAIN: LT.MD DK.GRAY.WET TO SATURATED.V.SOFT TO SOFT,
3 ; SILTY CLAY (WACCAMAW FORMATION)W., TRACE SHELLS
! @ COASTAL PLAIN: LT.AND DK.GRAY,WET,LOOSE TO V.DENSE,SILTY: AND ;
_'I OO f f CLAYEY SAND (WACCAMAW FORMATION)W/ TRACE SHELLS _'I 00
L (D) COASTAL PLAIN: DK.GRAY.DRY TO WET,V.STIFF TQ HARD, SRSt | 71 Y
! S/LTY CLAY AND SA/\/D)’ SILT (WACCAMAW FORMAT/O/\/) ‘
(©) COASTAL PLAIN
SED/MENTARY ROCK: LT GRAY WH/TE AND TAN, L/MESTONE (WACCAMAW FORMAT/ON)
386 +00 388 +00 390+00 392 +00 394+00 396 +00
NOTES:
« SUBSURFACE PROFILE AT —L— TAKEN FROM ELECTRONIC FILES RECEIVED VERTICAL SCALE HORIZONTAL SCALE Ry oap e NG SUBSURFACE PROFILE AT CENTERLNE
FROM NCDOT GEU IN SEPTEMBER 2015. 0 20 40 O 100 200 - IANLCON  rawr.ne 27607
« INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH — — ENGINEERING F—— BRI G o O R P O AN AL
PROJECTED ONTO THE PROFILE. FAX: 919.871.0803 WBS.: 41582.1.1, TIP.: R-5021
« VERTICAL EXAGGERATION = 5 FEET FEET




SHEET 5

S 40 ,,,,,,,,,,,,,,,,,, i”,,,,”,,,,”WEHNOIEBSUBSURFACE DATA FOR: EB\NA,,W”W”% ,,,,,,,,,,,,,,,,,, S ,,,,,,,,,,,,,,,,,, S ,,,,, 40
: 1 © ADAPTED FROM BORING LOGS BY OTHERS 3%%| A 1 : 3%%| B : : : : : ‘
. RECIEVED FROM NCDOT GEL, AQGUST 205. 3 o0 8 1 AT
- -
L L
L L
L L
> >
L L
- -
Ll L
o o
8 """"" S N 8
- O—R COASTAL PLAIN: DK.GRAY,WET, V. SOFTO R =
Al =20 N TOSOFT.SILTY CLAY o Ny o........=20|n;
S N (WACCAMAW  FORMAT ION) NS >
< 0N W/ TRACE SHELLS @ ; <
Z N N Z
R S
A0 Ty T T T T T e T 40
S ® B3
e
-t - -=-—-= T T T T T ——— e—— s ‘ _— =
S
: COAST AL PLAIN DK.GRAY, DRY 70 N
-60 : MOIST,V.STIFF TO N -60
""""""""""""""""""""""""""""""""""""""""""""""""""" S "”'””""”}""'HARDSANDY CLAY
| | | ! . AND SANDy SILT NS
(WACCAMAW FORMATION) B
@ UCP: DK GRAY,WET, V. SOF T,SANDY CLA)’
: . COASTAL PLAIN: DK. GRAY WET,V. SOF T TO SOFT, S/LTY AND : : : : | | | | | :
=80 - T AND SANDY CLAY (WACCAMAW FORMATION) = ST SUUUUUU U SO SO U SO SO USRS RO SRR .80
1 @ COASTAL PLAIN: DK.GRAY,WET,DENSE,SILTY SAND - : : : 3 1 : : 1 1 :
(WACCAMAW FORMATION) W/ TRACE SHELLS :
@ COASTAL PLAIN: LT.AND DK.GRAY,WET,LOOSE TO V.DENSE,CLAYEY
@ SAND. (WACCAMAW  FORMAT ION) W/ CEMENTED LAYERS
COAST AL PLAIN
SEDIMENTARY ROCK: LT GRAY WH/TE AND TAN, L/MESTONE (WACCAMAW F ORMAT/O/\/) | | | | | | |
120 100 80 60 40 20 G 20 40 60 80 100 120
NOTES: -L-
« GROUNDLINE CROSS SECTION ALONG BENT TAKEN FROM ELECTRONIC FILES VERTICAL SCALE HORIZONTAL SCALE 1510 TRINITY ROAD, SUITE 170 L - SUBSURPACE CROSS SECTION (ENDBENT 1)
RECEIVED FROM NCDOT GEU, DATED AUGUST 2015. 0 20 40 0 20 40 IALCON RALEIGH, NC 27607 BRIDGE ON NC 211 OVER CP&L CANAL
¢ INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS I —— I —— ’ ENGINEERING m BRUNSWICK COUNTY, NC
WITH BOTH PROJECTED ONTO THE CROSS SECTION. FEET FEET EAX: 919,871 0803 FALVggi: g;{ 5§J2E1C- 1T Jg’_:&-g%%; 00
« BENT SKEW: 101° 12' 02" TAN. TO CURVE




SHEET 6

40 NOTE: SUBSURFACE 1 DATA" FOR”EB’Z'A”""'”””””3 """"""""" s T sl A 40
ADAPTED FROM BORING LOGS BY OTHERS 82-A | | '3555,{838
RECIEVED FROM NCDOT GEU, AUGUST 205. 385400 : I7 ft RT
: : 1 40 Ft+ LT : :
o =
~| 20 . O%F4 UCP:GRAY BROWN AND TAN, —~
E DRY TO WET.V.LOOSE =
mm TO DENSE,SILTY SAND LUl
LU z z z z ™
;’ Tl | EXISTING GROUND ;
mf o —— | Tl | | 0 |
| G T T e — o —
o ; I
) 7 W T - )
g _____ g:;_________.j_@_———— ——————————————————————— 8
b . b
() -20 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -20 ')
> | >
< - © >
Z z Z
B (O S S SRR PR . et Y= S N S U SRR SURRRURRRRRRRN " {0 I
B COASTAL PLAIN DK.GRAY, DRY TO MOIST,V. ST/F F T0 HARD SANDY
=60 o CLAYAND SANDY SILT (WACCAMAW FORMATION) . -60
@ UCP: DK GRAY, WETSOFT TO MED. ST/FF SANDY S/LT
‘ . COASTAL PLAIN: DK. GRAY WET,SOFT ' TO STIFF,SILTY CLAY AND CLAYEY : : : : : : : f
-80 SILT (WACCAMAW FORMATION) W/ TRACE SHELLS } : : ; 1 : : : 3 -80
""""" }"'@"COAST’AL"PL’AIN"G’RAY WET,LOOSE - TO DENSE,;CLAYEY -~ e SO
: : SAND (WACCAMAW FORMATION) W/ TRACE SHELLS 1 ‘ ‘ : : : : : ‘
@ COASTAL PLAIN: DK.GRAY,WET,SOFT:TO MED.STIFF,SILTY | ;
3 CLAY (WACCAMAW FORMATION)W/ ‘TRACE SHELLS :
@ COASTAL PLAIN: LT.AND DK.GRAY,WET,MED.DENSE. TO V.DENSE,SILTY f
: SAND (WACCAMAW  FORMATION) W/. CEMENTED LAYERS : : : : :
120 100 80 60 40 20 G 20 40 60 80 100 120
NOTES: -L-
+ GROUNDLINE CROSS SECTION ALONG BENT TAKEN FROM ELECTRONIC FILES VERTICAL SCALE HORIZONTAL SCALE 1310 TRINITY ROAD SUITE 110 L - SUBSURFACE CROSS SECTION (END BENT 2)
RECEIVED FROM NCDOT GEU, DATED AUGUST 2015. 0 20 40 0 20 40 =) IALCON RALEIGH, NC 27607 BRIDGE ON NC 211 OVER CP&L CANAL
¢ INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS I —— I —— ENGINEERING PHONE. 919.871.0800 V?/ggNéls‘IVSVé(Z:lﬁ ?OTL:IL\I'TIRT’SI(\I)%
FEET FEET




NCDOT BORE DOUBLE R5021_GEO_GINT.GPJ NC_DOT.GDT 12/15/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 41582.1.1 | TP R5021 | couNTY BRUNSWICK | GEOLOGIST FUTRAL, C.

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. EB1-A STATION 388+50 OFFSET 40 ftLT ALIGNMENT -L- 0HR. 19.1
COLLARELEV. 29.3ft TOTAL DEPTH 945 ft NORTHING 73,173 EASTING 2,293,320 24 HR. FIAD

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST FUTRAL, C.

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. EB1-A STATION 388+50 OFFSET 40ftLT ALIGNMENT  -L- 0 HR. 19.1
COLLARELEV. 29.3ft TOTAL DEPTH 94.5 ft NORTHING 73,173 EASTING 2,293,320 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE CAT1303 CME-550 77.2% 01/09/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE CAT1303 CME-550 77.2% 01/09/2014

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 10/13/14

COMP. DATE 10/14/14

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 10/13/14

COMP. DATE 10/14/14

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
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. voll G | Eev. @ DEPTH (1) (ft) 0.5ft | 0.5ft [ 0.5ft | |0 2|5 5|0 7|5 100| [ NO. voll 6
30 -50 Match Line
79T 00 _ 293 GROUND SURFACE 0.0 T T Dark gidy. ST {eontinied)
3 1 10 [ 15 i, D UNDIVIDED COASTAL PLAIN I
268 1 25 R i Light tan to brown, f. SAND 1 |
I 11 10 9 Y 5 B SS-16 |110% D i -53.7 T 83.0 -l
25 19 o -55 01013 *ﬂ Sat.
243 T 50 U1 — T
T+ 7 10 [ T - SR M - T SR s67 . g
T - '/')21 S F223 o __ 19 T \" i Dark gray, CLAY witr silt. Méd. piast.
213 T 80 2 D B Dark gray, Sandy CLAY. Low plast. -587 T 88.0 o \ T \'
20 I T e $8-17 35% N -60 I BB 187" g5 sat: NJ-
T+ A\- - - Sat. \- ®3 g T+ A\ \-
T - \\' - ooo Brown, f. to cse. SAND T B S N
163 T 13.0 N boaa -637 T 930 AT \‘
15 1 71012 Y Y7 Sat. [eees -65 T ] 18] 20 _ &ss. Sat. AN 652 94.5
1S A boosl 433 16.0 iN L Boring Terminated at Elevation -65.2 ft
1 ' peedr 133 _____ ____ 180 T r
112 T 180 A L “fe%AgLCLfP'S':'NND 4 L NOTE: SUBSURFACE DATA FOR EB1-A
10 + /R R -/ - Sat L Waccamen: Formation + L ADAPTED FROM BORING LOGS BY
+ g8 ' - =+ - OTHERS RECEIVED FROM NCDOT GEU,
+ g = + L AUGUST 2015.
I ;- i I L
63 T 230 / tT B T B
5 I 2 1 2 | | SS-18 | 35% [ I [
1 l L. Sat. | 1 |
-+ l - - - -+ -
13 1280 [ i I C
0 T 1 1 T & Sat. o I [
1 |. L 1 L
1 |- L 1 L
371 330 | I T I
-5 1 1 0 T 1 Sat. [ 1 [
~N
-4 - \ - - - -4 -
T - '\\' - -7.7 37.0 T B
-87 T 380 TN \: T §§§§: Lt. gray, f. SAND witr. shell frags. I C
-10 1 20 19 14 /‘“ Sat. [r3ae I [
T S T Tied. gray, Siiy CLAY. High plest | T -
T s i . gray, Silty . High. plast. T C
137 T 430 s N 1 C
15 I WOH|WOH| ™| g7 5519 63% RNL I r
1 |- Sat. §_ 1 [
s T aan Vo N I [
20 T VoA 2 2 e sat. §'_ I r
T b N T -
237 T 530 [N N T i
-25 T TT 217 || Sat. RN T .
1 - - - - NY 1 L
287 1 580 Lo N I [
| -0 I T[22 _+4 sat. §_ I C
T . §: T B
337 T 630 b N T C
35 T T2 [ 2 _+4 sat. §_ I r
]
[ T |I'_ . §_ 877 __ o _____ 670 T I
-387 T 680 1 : Dark gray, Clayey, f. SAND w/tr. shell frags. 1 B
-40 1 2 [ 3] 2 ||.es $5-20 | 45% [:o% 1 [
1 DN e . Sat. L 1 L
T~
I A S I i I L
I R i I L
437 1 73.0 N~ L ooy 1 [
45 1 9 10 59 ~ .60 Sat. C I [
+4 - - e - . A - +4 -
1 - -/-//- . L 472 _ _ _ _ _ _ _ _ _ _ ____ _ __ 185 1 L
487 T 780 // - Dark gray, SILT 1 -
-50 4 8 [ 15 e Sat.




NCDOT BORE DOUBLE R5021_GEO_GINT.GPJ NC_DOT.GDT 12/18/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST HUNSBERGER, W. S.

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. EB1-B STATION 388+32 OFFSET 18 ft RT ALIGNMENT -L- 0 HR. 55
COLLARELEV. 29.2ft TOTAL DEPTH 94.2 ft NORTHING 73,140 EASTING 2,293,269 24 HR. FIAD

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST HUNSBERGER, W. S.

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. EB1-B STATION 388+32 OFFSET 18 ft RT ALIGNMENT -L- 0 HR. 55
COLLARELEV. 29.2ft TOTAL DEPTH 94.2 ft NORTHING 73,140 EASTING 2,293,269 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE MID3964 CME-45C 83% 08/07/2014

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE MID3964 CME-45C 83% 08/07/2014

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 07/21/15

COMP. DATE 07/22/15

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 07/21/15

COMP. DATE 07/22/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5t | 0.5ft | 0.5t | |0 25 ! . NO. [/moll G
30 B N S I I I e Match Line I N Y ]
T _ [292 GROUND SURFACE 0.0 T 7 NN LIMESTONE OR CEMENTED SAND LAYER
T UNDIVIDED COASTAL PLAIN 1 P N (NO RECOVERY)
e L 07 T C GRAY AND TAN, SLL. SILTY SAND (A-3) I T N
o bt / " .
- 1 7 [ 4 | 27 - 535 s | 16% [3i 55 1 27 | 14 | 50 - g6r o N DK. GRAY, SANDY CLAY (A-6) (continued)
T A C T A RN o §_
e
1 Lo L 1 I I i
215 T 77 -/-/ - - 585 T 87.7 S T N
20 I 18 i 1 w [ -60 I T8 @0 - D §'_
4 R L 1 - |
18.2 11.0]
1 ok = LT BROWN AND GRAY, SILTY F. TO MED. 1 SRk NG
165 27 L L1 ol r SAND (A'2-4) 635 o7 | 1 | SRl \_
15 I ®i2 w [ -65 2 M 65.0 942
1 T . 1 | Boring Terminated at Elevation -65.0 ft IN
1 o1 i 1 C CP: SANDY CLAY (WACCAMAW
1E + 177 ol B I i FORMATION)
10 T 41 4] X W C T C
1 L 1 L *0-HOUR WATER LEVEL MAY APPEAR
il A B 1 L FALSELY HIGH DUE TO FLUID
4 1. L 4 L INTRODUCED DURING DRILLING.
65 T 227 Lo - T -
5 S N B B T sat. [T I o
I I” i I L
15 +277 : - - T -
0 T 2 1 2 1 [ 3 SS-2 | 27% B T r
T |—-0.8 30.0{ T —
I :: : T T DK GRAY, SANDY CLAY (A6) 1 C
35 T 327 ‘- - T -
5 T 7 7 1 '2- . W L 44 336 4 L
- —+ . - COASTAL PLAIN =+ -
+ N L DK. GRAY, SILTY F. TO MED. SAND + -
+ IRNE - (A-2-4) W/ TRACE SHELL FRAGS. + -
.85 + 377 TN - (WACCAMAW FORMATION) T+ -
— + R _ 8% W = 10.8 40,0 + -
= 08 . 40
T LT i DK. GRAY, SILTY CLAY (A-7-6) W/ TRACE T i
I s NY SHELL FRAGS. 1
-135 T 427 WAl \- T o
15 T WOH | WOH [ WOH o S3-3 | 56% §—_ T C
I Vo NN I I
185 T 477 \- - §- T r
20 I R W RN I C
235 T 527 I NY + -
25 T Tl 2| e W RN I r
T T NN T i
2885 T K77 L. \‘ T I
-30 I R L N I o
I I N I i
335 T 627 : - §- T -
35 1 T2 | e w §'_ 1 o
4 |. P \_ 4 L
1 I K 1 L
385 T 677 - N T -
1 2 4 ) et W L -39.2 68.4 1 L
-40 4 913 '\_ DK.TO LT. GRAY, CLAYEY MED. SAND =+ -
il .\\.\. o] st (A-2-6) W/ CSE. SAND 4 -
1 ~No - |- - ot 1 L
435 T 727 - -\\\; - \— T -
-45 I B i kY wORST I C
<
1 ~L . il 1 L
1 o - Lo 1 L
485 T 777 | - N o 485 777 T -
-50 T [100/0.4 00/0.2® = | COASTAL PLAIN SEDIMENTARY ROCK —78.4} T o




NCDOT BORE DOUBLE R5021_GEO_GINT.GPJ NC_DOT.GDT 12/15/15

GEOTECHNICAL BORING REPORT

SHEET 9

WBS 41582.1.1

TIP R-5021

COUNTY BRUNSWICK

GEOLOGIST HUNSBERGER, W. S.

BORE LOG
WBS 41582.1.1 | TP R5021 | couNTY BRUNSWICK | GEOLOGIST HUNSBERGER, W.S.
SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. B1-B STATION 389+40 OFFSET 19 ft RT ALIGNMENT -L- 0HR. N/A
COLLARELEV. -2.1ft TOTAL DEPTH 77.9 ft NORTHING 73,070 EASTING 2,293,350 24 HR. FIAD

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL

BORING NO. B1-B

STATION 389+40

OFFSET 19ftRT

ALIGNMENT  -L-

COLLARELEV. -2.1ft

TOTAL DEPTH 77.9ft

NORTHING 73,070

EASTING 2,293,350

GROUND WTR (ft)

24 HR.

N/A
FIAD

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/07/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/07/2014

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 07/22/15

COMP. DATE 07/23/15

| SURFACE WATER DEPTH 5.8ft

DRILLER Contract Driller

START DATE 07/22/15

COMP. DATE 07/23/15

SURFACE WATER DEPTH 5.8ft

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 | 05t | 0.5 | [0 25 50 75 1000 | No. | Aol 6 | eev.m DEPTH (1) M 0.5ft | 05t | 0.5 | 0 25 50 75 100 | No. | Aol 6
0 -80 Match Line
T C T 800 GRAY, SLI. SILTY CSE. SAND (A-1-b) 779
2.1 0.0 1 L Boring Terminated at Elevation -80.0 ft IN
T T N COASTAL PLAIN I L CP: CLAYEY SAND (WACCAMAW
4 - L LT. GRAY, SILTY F. SAND (A-2-4) W/ 1 L FORMATION)
-5 =4 } L TRACE SHELL FRAGS. 4 L
I - - i (WACCAMAW FORMATION) 1 C
as I 64 e i I L
= + N | 1 L
10 1 2T [ 41 | 17 o5 W r 1 r
1 -l- L 1 L
+ S IR Y e 2 ___ ____100] 1S L
a5 b 114 I - C DK. GRAY TO LT. GRAY, SILTY CLAY I C
15 T WOH[ T [WOH]| J W §_ (A-7-6) W/ TRACE SHELL FRAGS. 1 L
4 I .. §_ 4 L
I - - N I C
-185 T 164 | Ny T -
20 I T |lees NG I o
1 |- - B 1 L
4 | .. §_ 4 L
235 T 214 |- Ny T -
25 1 1 1 1 5 " ss-4 | 75% NJL I [
1 |- - \_ 1 L
I |- - §_ I C
285 T 264 |- - N T -
30 I T2 | e w N I r
1 .. N 1 L
1 |I . §_ 1 L
-335 + 314 - - - T -
-35 T 1 2] 2 b4 w §' T B
I f N I L
1 [-- SNY o740 39 1 i
285 + 264 \ - oot DK. GRAY, CLA\((E;_FG.) TO MED. SAND I C
40 I 1] 5 W I .
\
T \ - - C T C
I A i I i
435 T 414 A r T I
45 T 78|10 '\.'18 SS-5 | 35% B T B
455 434 e Ee———— ——e W —-45.5 43.4 -+ -
T 60/0.0 - - I'_ e T — S S—— — — ;@%)-Od COASTAL PLAIN SEDIMENTARY ROCK T r
T+ Ty - CEMENTED SAND (NO RECOVERY) T+ -
485 T 464 1 . | 115 T ) COASTAL PLAIN T i
-50 I é20 w DK. BROWN, SLI. SANDY TO CLAYEY I [
T o SILT (A-4) T C
I N I C
535 T 514 SRR T -
55 1 ST ™| L e w 1 o
A
T A A D s7A o ssg T B
[P o C DK. GRAY, SANDY CLAY (A-6) I C
leo|[ T N i e D §'_ T o
- I - \_ - -
-+ I - \_ -+ -
-635 T 614 SRR R - T -
65 I L Sl B i 7 D §'_ I r
' 1 S \_ 1 L
| 685+ 664 Sl - NG I C
70 T 70 | g D NG + -
£ 1 N £ L
I ) :f'/: ) [ 720 o ______ 10 I C
725+ 714 v C DK. GRAY, CLAYEY F. SAND (A-2-6) I C
75 I N R IR R WL I C
1 SN i 1 L
1 N\ i 1 L
-785 T 764 - - '\S - - T -
.80 T S 14111 e w C 797 776 T B




NCDOT BORE DOUBLE R5021_GEO_GINT.GPJ NC_DOT.GDT 12/15/15

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 10

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST HUNSBERGER, W. S. WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST HUNSBERGER, W. S.
SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft) SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. B2-B STATION 389+87 OFFSET 17 ftRT ALIGNMENT -L- 0 HR. N/A BORING NO. B2-B STATION 389+87 OFFSET 17 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. -8.6ft TOTAL DEPTH 91.3 1t NORTHING 73,040 EASTING 2,293,387 24 HR. FIAD COLLARELEV. -8.6ft TOTAL DEPTH 91.3ft NORTHING 73,040 EASTING 2,293,387 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE MID3964 CME-45C 83% 08/07/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE MID3964 CME-45C 83% 08/07/2014 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Contract Driller START DATE 07/26/15 COMP. DATE 07/27/15 | SURFACE WATER DEPTH 12.9ft DRILLER Contract Driller START DATE 07/26/15 COMP. DATE 07/27/15 SURFACE WATER DEPTH 12.9ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. 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 | 05t | 0.5 | [0 25 50 75 1000 | No. | Aol 6 | eev.m DEPTH (1) M 0.5t | 05t | 0.5 | |0 25 50 75 100 | No. | Aol &
5 -85 Match Line
1 L I A R S~ [T e T T T
+4 L 1 SN 000|
~ 000
T - -8.6 0.0 -884 1+ 798 e e 00O -88.4 79.8
10 I T - COASTAL PLAIN 90 + 100/0.3 - ’100/0.3b I COASTAL PLAIN SEDIMENTARY ROCK
T i N DK. GRAY TO LT. GRAY, SLI. SILTY -+ — WHITE AND LT. GRAY, LIMESTONE
T | Ny CLAY (A-7) W/ TRACE SHELL FRAGS. T S
1 I N (WACCAMAW FORMATION) T S r
134 + 48 - NY 934 + 848 S
15 T WOH|WOH[ 1 +1- - .- W §-_ 95 1 [100/0.3 - 100/0.3+ -
T |- - B T R r %es __ __ __ _ __ _ __ __ __ _ _ __ __ _______ 880
T |- §— T R Pt oo COASTAL PLAIN
184 + 98 - NY 984 + 898 D B P s LT. GRAY AND WHITE, CLAYEY MED.
20 T WOH| 1 1 *2 ; w NY I 40 [ 16 | 30 R R T e WSS 909 SAND (A-2-6) W/ CEMENTED LAYERS 91.3
T I- - \__ 1 B Boring Terminated at Elevation -99.9 ft IN
I oo §_ 1 C CP: CLAYEY SAND (WACCAMAW
paa L 148 I N I C FORMATION)
= |
- T T T [ 2 ||es- w N 1 :
- 1 \_ 1 -
1 - - N 1 L
4 - - \_ 4 -
284 T 198 I - NY T -
wof 1 [ T]F]7]le NS I o
1 I . \_ 1 L
1 [ N 1 i
334 + 248 I - - + -
35 T 1 2 2 e W %— 345 25.9 T B
-+ \ R DK. GRAY, CLAYEY MED. TO CSE. SAND -+ =
T A\ - (A-2-6) T -
384 + 008 AL - + -
w0 I [ P[] ||k WOk T o
1 4 L 1 L
1 A L 1 L
434 + 348 N R - + -
2 N N e WS T o
1
1 oL i 1 i
484 + 398 B - + -
s T [ °|°]° (i WS T o
-509 423 | D P -50.9 42.3 1 |
T 700702 R Sl St == =600 2® - COASTAL PLAIN SEDIMENTARY ROCK I C
saa L ana R I CEMENTED SAND (NO RECOVERY) I C
¥ e e R | W COASTAL PLAIN 1 L
-55 4 923 556  DK.GRAY AND BROWN, F. SANDY SILT 47 4 -
T - FT T\ _ (A4 W/CEMENTED LAYERS _ _|= ™ ] T -
T SR | I - DK. GRAY, SANDY CLAY (A6) W/ T -
-584 T 498 Sl - CEMENTED SAND LAYERS T -
N T N N L S 2 AN I o
1 IR I VR i 1 i
634 1 548 S I - T -
Les| T [ ° ][ 2 ] e AN I o
7/
1 N A i 1 i
-684 3 508 5 F) 10 o ‘/ W i I C
-70 18
| - —-706 __ 620] - —
T ','/ - -~ T DK GRAY AND BROWN, SILTY F. SAND T B
| T A - (A-2-4) T -
734 1 648 -E - - T -
TEH I T I I woERL I o
1 : s,\. 1 C 1 C
784 1 gog CIN | i 1 i
80 + 4418 - Yo W - 795 70.9 T+ -
- RS GRAY, SLI. SILTY CSE. SAND (A-1-a) W/ - —
T - ook CEMENTED LAYERS, LIMESTONE T -
T R IR N QR 2oor FRAGMENTS, TRACE SHELL 1 C
-834 T 748 Bl B T goor FRAGMENTS AND FOSSILS T -
-85 T Gl Bl Il N I IR M $5-6 | 16% 350 T C




GEOTECHNICAL BORING REPORT SHEET 11
BORE LOG

NCDOT BORE DOUBLE R5021_GEO_GINT.GPJ NC_DOT.GDT 12/15/15

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST HUNSBERGER, W. S. WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST HUNSBERGER, W. S.
SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft) SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. B3-B STATION 390+57 OFFSET 17 ft RT ALIGNMENT -L- 0 HR. N/A BORING NO. B3-B STATION 390+57 OFFSET 17 ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. -6.9ft TOTAL DEPTH 89.9ft NORTHING 73,995 EASTING 2,293,440 24 HR. FIAD COLLARELEV. -6.9ft TOTAL DEPTH 89.9ft NORTHING 73,995 EASTING 2,293,440 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE MID3964 CME-45C 83% 08/07/2014 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE MID3964 CME-45C 83% 08/07/2014 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Contract Driller START DATE 07/27/15 COMP. DATE 07/28/15 | SURFACE WATER DEPTH 10.4ft DRILLER Contract Driller START DATE 07/27/15 COMP. DATE 07/28/15 SURFACE WATER DEPTH 10.4ft
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
(ft) 0.5ft [ 0.5t [ 0.5t | [0 25 50 75 100| | NO. | Avoll 6 | erev. — (ft) 0.5ft [ 0.5t [ 0.5t | |0 25 50 75 100| | NO. | Aol &
-5 B -85 I R Match Line I R Y
T C B 7B T e — R LT. GRAY, CLAYEY MED. SAND (A-2-6)
-6.9 00 1 IR B -1 S I RN W/ CEMENTED SAND LAYERS,
1 | N COASTAL PLAIN 1 .. T —— Lo -87.9 LIMESTONE FRAGMENTS, TRACE 81.0
10 1 : - § D*<(AG7§/\>VY/ TFRI\gggE-EfﬁﬁgYAggAY % 4 B T T L \___ SHELL FRAGMENTS (continued)
— 106—T 3.7 — " . - 906 T 837 — COASTAL PLAIN SEDIMENTARY ROCK
=+ WORTWORT +1. .- W §_ (WACCAMAW FORMATION) + 28 [52/01 S B R EEE PP § L LT. GRAY WHITE AND TAN, LIMESTONE
-15 T L §' 95 T
-156 T 87 ] \— -956 T 88.7 —
¥ 1 1 1 5 - wNY ¥ 37 [ 45 [55002 | - - - - | - - -] - 968 89.9
T - \' T 100/0.7® r Boring Terminated at Elevation -96.8 ft IN
T [ NY T i COASTAL PLAIN SEDIMENTARY
20| T ... | N T C ROCK(WACCAMAW FORMATION)
B 1 1 2 |-3 - W §— + -
- , - \_ - -
- |. - \_ - -
- T (. B T B
2| 56T 187 1 §— T N
+ 2 2 2 . - wNY + -
- ,4 - \_ - -
1 |- - L 1 L
-30 T I- - §_ T B
-306T 237 I N T N
+ 1 2 2 6@ wNY + -
T \ § T C
-39 ’%56‘-: 287 A\ N + -
= + . 5 10 . \6 . W \_ -36.3 29.4 4 L
4 - @915 '\- DK. GRAY, CLAYEY MED. SAND (A-2-6) 4 L
T -1 e W/ GRAVEL T -
-40 T - o] T i
406 337 { SR T —
1 oy . Ib{'7 Il s LssT [ 19% T 1 i
438 T 369 R T T [ |~ -43.8 36.9 T B
45 T 18 [ 10 | 21 cot \;.3'1 R w DK. GRAY, SILTY F. SAND (A-2-4) T r
456 387 T —
+ 6 | 10 | 12 D Y W T -
T i R | T :
-50 1 | DK. GRAY, SLI. SANDY SILT (A-2) 1 C
-506 437 T
+ 10 | 12 | 11 oS W + -
1 A - 1 B
-55 T ) T i
-5 6T 487 T —
I S me : b‘é7 w I .
I \ | 889 _ _ _ ___ _ _ __ _ _____ _ _ __ 520 I C
-60 1 \ — DK. GRAY, SANDY CLAY (A-6) 1 C
-60.6 T K37 3 7} 5 . ‘} T B T B
1 L 32 D B 1 B
1 /- B 1 B
| -65 1 R S - 1 C
-65 6 587 7
I 67 o :/‘18 w i T C
I i | e89 __ _ __ _ __ _ __ _ ______ __ 620 I C
-70 1 / — DK. GRAY, SILTY F. SAND (A2-4) 1 C
[ 706 T 637 3 2 = 7. B T B
9 w
| T . * . [ T I
-4 - l. - - -4 -
-75 T e i T i
756 T 687 ] . T —
I 6 S 6 Y I w C I L
T SISO o a8 ________ 1 T i
-80 I ~3 e LT. GRAY, SLI. CLAYEY CSE. SAND I C
80671 737 T3 132 D D S IO 500l (A-1-b) W/ CEMENTED SAND LAYERS T B
I R R B T-':N I W 88er I C
/7 000
T 7 9 839 _ _ _ _ _ _ _ _ _ ___ _____ 110 T i
-85 7 AN




NCDOT BORE DOUBLE R5021_GEO_GINT.GPJ NC_DOT.GDT 12/15/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 12

WBS 41582.1.1 | TP R5021

| COUNTY BRUNSWICK

| GEOLOGIST HUNSBERGER, W. S.

WBS 41582.1.1 TIP R-5021

COUNTY BRUNSWICK

GEOLOGIST HUNSBERGER, W. S.

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL

BORING NO. B4-B STATION 390+97

OFFSET 17 ft RT

ALIGNMENT  -L-

COLLARELEV. 0.3ft TOTAL DEPTH 85.4 ft

NORTHING

72,969 EASTING 2,293,469

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

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL

BORING NO. B4-B STATION 390+97

OFFSET 17 ftRT

ALIGNMENT  -L-

COLLARELEV. 0.3ft TOTAL DEPTH 85.4 ft

NORTHING

72,969 EASTING 2,293,469

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

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/07/2014

| DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/07/2014

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 07/28/15

COMP. DATE 07/29/15

| SURFACE WATER DEPTH  3.6ft

DRILLER Contract Driller START DATE 07/28/15

COMP. DATE 07/29/15

SURFACE WATER DEPTH 3.6ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| '/ gy |PEPTH v 0 SOIL AND ROCK DESCRIPTION ELEV| '/ gy |PEPTH 0 SOIL AND ROCK DESCRIPTION
(ft) (ft) (ft) (ft)
(ft) 0.5ft [ 0.5t [ 0.5t | [0 25 50 75 100| | NO. | Avoll 6 | erev. — (ft) 0.5ft [ 0.5t [ 0.5t | |0 25 50 75 100| | NO. | Aol &
5 B -3 P R N e Match Line I R Y
1 B T N LT. AND DK. GRAY, SILTY F. SAND
1 i 1 T~ (A-2-4) W/ LIMESTONE FRAGMENTS
1 L 786 T 789 N (continued)
0 T [ 03 00 | _go T 6 7 53 \‘i66 - w
- f T UNDIVIDED COASTAL PLAIN T ~Z
T | r DK. GRAY, CLAYEY F. SAND (A-2-6) W/ T TN
T 0o i TRACE SHELL FRAGS. T NS L
R 0o C 836 1839 L L oo N
-5 I Y Sat. [55d -85 996 w 85.4
1 [ P < 1 | Boring Terminated at Elevation -85.1 ft IN
1 N - - I 80 1 L CP: SILTY SAND (WACCAMAW
.86 T 89 RN F [T ANDDK GRAY, SLLSICTYF. SAND | T - FORMATION)
10 T SO e M B (A-2-4) W/ TRACE SHELL FRAGS. T C
R - L 1 L
T S A X1 | T C
T | - - i COASTAL PLAIN T r
-136 T 13.9 | N DK. GRAY, F. SANDY CLAY (A-6) W/ T r
15 T WOHIWOHI 1 | o7 - W NJ TRACE SHELL FRAGS. I C
T | — o (WACCAMAW FORMATION) o T C
T - - T~ DK GRAY,SITYCLAY A7) W/TRACE | T i
-186 T 189 [ N SHELL FRAGS. T r
20 T 1 1 T laz W §_ 1 i
1S l. .. \_ 4 L
1 |- - - NY 1 L
236 T 239 - - - NY T r
25 I N T w R I [
4 | R \_ s L
-286 T 289 l- - - NY T r
30 I T2 2|4 v N I [
1 |- - \_ 1 L
aseyasef Lo | I - §- T r
-35 I _f4 : w L I -
T " §' %87 __ _ _ o ____ __ 379 T r
T S NG GRAY, CLAYEY MED. TO CSE. SAND T r
-386 T 389 R T DY A-2-6 T B
( )
40 + 7 | 10 | 11 - - -\%21 - - W - T -
T - ST '.':'_" 7o 420 T r
T " CooF LT. AND DK. GRAY, SLI. CLAYEY MED. T r
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GEOTECHNICAL BORING REPORT SHEET 13
BORE LOG

NCDOT BORE DOUBLE R5021_GEO_GINT.GPJ NC_DOT.GDT 12/15/15

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST FUTRAL, C WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST FUTRAL, C
SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft) SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. EB2-A STATION 392+00 OFFSET 40 ftLT ALIGNMENT -L- 0 HR. 18.8 BORING NO. EB2-A STATION 392+00 OFFSET 40 ftLT ALIGNMENT -L- 0 HR. 18.8
COLLARELEV. 27.4ft TOTAL DEPTH 78.6 ft NORTHING 72,941 EASTING 2,293,584 24 HR. FIAD COLLARELEV. 27.4ft TOTAL DEPTH 78.6 ft NORTHING 72,941 EASTING 2,293,584 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE CAT1303 CME-550 77.2% 01/09/2014 |DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE CAT1303 CME-550 77.2% 01/09/2014 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Contract Driller START DATE 10/14/14 COMP. DATE 10/16/14 |SURFACE WATER DEPTH N/A DRILLER Contract Driller START DATE 10/14/14 COMP. DATE 10/16/14 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 [ 0.5t [ 0.5ft | [0 25 50 75 100 | NO. | Aol 6 | etev. DEPTH (f) M 0.5t [ 0.5t [ 0.5ft | [0 25 50 75 100| | NO. | Aol &
30 -50 Match Line
1 N h0d /8 | T T T T T RN N 3 -
274 T 00 E 274 GROUND SURFACE 0.0 10074 100/0.4%] = L Boring Terminated at Elevation -51.2 ft
+ 2 9 9 LT D pob—= UNDIVIDED COASTAL PLAIN = -
25 T .- '*18 L e eeao \ Dark brown, Org. rich surficial material. / r NOTE: SUBSURFACE DATA FOR EB2-A
249 1 25 ooel TaneTed b TSAND - ADAPTED FROM BORING LOGS BY
1 o1 - *22- e M [eed an to med. brown, f. L OTHERS RECEIVED FROM NCDOT GEU,
222 ] 52 RN \ S I I N i AUGUST 2015.
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NCDOT BORE DOUBLE R5021_GEO_GINT.GPJ NC_DOT.GDT 12/15/15

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 14

WBS 41582.1.1 | TP R5021 | couNTY BRUNSWICK | GEOLOGIST HUNSBERGER, W.S.

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. EB2-B STATION 391+88 OFFSET 17 ftRT ALIGNMENT -L- 0HR. 52+
COLLARELEV. 29.3ft TOTAL DEPTH 94.1 ft NORTHING 72,906 EASTING 2,293,536 24 HR. FIAD

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST HUNSBERGER, W. S.

SITE DESCRIPTION BRIDGE ON NC 211 OVER CP&L CANAL GROUND WTR (ft)
BORING NO. EB2-B STATION 391+88 OFFSET 17 ftRT ALIGNMENT  -L- 0 HR. 52*
COLLARELEV. 29.3ft TOTAL DEPTH 94.1 ft NORTHING 72,906 EASTING 2,293,536 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/07/2014

| DRILL METHOD Mud Rotary HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE MID3964 CME-45C 83% 08/07/2014

DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILLER Contract Driller START DATE 07/29/15

COMP. DATE 07/30/15

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller START DATE 07/29/15

COMP. DATE 07/30/15 SURFACE WATER DEPTH N/A

ELEV| ZXRY [PEPTH|_BLOW COUNT BLOWS PER FOOT save. W (IS SOIL AND ROCK DESCRIPTION ELEV| ZXRY [PEPTH|_BLOW COUNT BLOWS PER FOOT SAMP. (IS SOIL AND ROCK DESCRIPTION
ft ft ft ft
® | ") () | o.sft | 0.5ft | 0.5 | |0 25 50 75 100 | NO. | Aol G | ecev. oerm | | (@) (f) | o.sft | 0.5t | 0.5 | [0 25 50 75 100| [ NO. | Avoil &
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T T 46 ) y L 1 B
10 € #10 SS9 | 20% L 1 L *0-HOUR WATER LEVEL MAY APPEAR
T ) /’_ [ es 10 T i FALSELY HIGH DUE TO FLUID
1 10 L8 210 I C INTRODUCED DURING DRILLING.
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SHEET 15

Falcon Engineering, Inc.

1210 Trinity Road, Suite 110, Raleigh, NC 27607

LABORATORY TEST RESULTS

BRIDGE ON NC 211 OVER CP&L CANAL
BRUNSWICK COUNTY, NORTH CAROLINA
Project: 41582.1.1 (R-5021)

Falcon Engineering Project No.: G15019.00

SAMPLE DEPTH AASHTO ATTERBERG LIMITS % BY WEIGHT % PASSING (SIEVES) %
NO. STATION OFFSET [ INTERVAL CLASS. LL. P.I. C.SAND F.SAND SILT CLAY 10 40 200 MOISTURE
SS-1 388+32 18ftRT | 2.7-4.2 A-3 17 NP 25 68 4 3 100 96 8 16.0
SS-2 388+32 18 ft RT | 27.7-29.2| A-2-4 26 NP 1 88 0 11 100 100 34 27.3
SS-3 388+32 18 ft RT | 42.7-44.2| A-7-6 47 22 1 22 45 32 100 100 86 55.8
SS-4 389+40 19ftRT | 21.4-23.9| A-7-6 68 28 0 4 46 50 100 100 98 75.0
SS-5 389+40 19ftRT |41.4-43.9| A-2-6 30 15 37 30 9 24 100 78 34 34.8
SS-6 389+87 17 ftRT | 74.8-76.3| A-l-a 17 NP 64 15 15 6 41 19 9 15.6
SS-7 390+57 17 ft RT | 33.7-35.2| A-2-6 38 16 70 6 9 15 92 35 22 18.6
SS-8 390+97 17 ft RT | 48.9-50.4 A-4 39 30 2 43 30 25 100 99 74 41.8
SS-9 391+88 17 ft RT | 17.6-19.1 A-3 18 NP 39 57 4 0 100 83 5 19.9
SS-10 391+88 17 ft RT | 47.6-49.1| A-7-6 49 27 1 11 54 34 100 100 94 63.3
Signature: W W NCDOT No.: 123-01-0509
Notes: LL = Liquid Limit
PL = Plastic Limit
Pl = Plasticity Index = LL - PL
* Classification based only on field classification



LABORATORY
SUMMARY SHEET

AASHTO Standard Specifications

(As modified by NCDOT, Material and Tests Unit, 2000.)

214114

PROJECT REFERENCE NO.

SHEET

R-5021

16

Laboratory test data prepared by Catlin provided

to Falcon by NCDOT GEU in December 2015.

TEST RESULTS
Proj. Sample Number S$S-16 SS-17 S$S-18 S$S-19 S$S-20
Lab Sample Number SS-16 SS-17 SS-18 SS-19 SS-20
Retained #4 Sieve % 0 0 0 0 2.6
Passing #10 Sieve % 99.9 100 100 99.2 96.8
Passing #40 Sieve % 92 96 100 99 75
Passing #200 Sieve % 20 36 26 84 31
MINUS NUMBER 10 FRACTION

SOIL MORTAR - 100%
Coarse Sand Ret.-#60 % 18.0 17.0 0.6 1.0 63.0
Fine Sand Ret.-#270 % 64.8 495 87.5 23.3 6.9
Silt 0.05-0.005mm % 9.8 11.0 5.6 426 12.2
Clay <0.005mm % 7.3 22.5 6.3 33.1 17.9
Liquid Limit (LL) 19 26 25 51 27
Plasticity Index (PI) NP 11 NP 28 13
ot g sioston | A-2-4(0) | A6(0) | A-24(0) | A-7-6(25) | A-2-6(0)
Organic Content % N/A N/A N/A N/A N/A
Station 388+50 388+50 388+50 388+50 388+50
Offset 40ft LT 40ft LT 40ft LT 40ft LT 40ft LT
Alignment -L- -L- -L- -L- -L-
Boring ldentification | oy A EB1-A EB1-A | EBI-A EB1-A
Depth (FT) 25 8.0 23.0 43.0 68.0

to 4.0 9.5 245 44.5 69.5
Field Moisture Content 10 35 35 63 45
Tested By M. Mason M. Mason M. Mason M. Mason M. Mason
Submitted By S. Hudson S. Hudson S. Hudson S. Hudson S. Hudson
Date Submitted 10/15/14 10/15/14 10/15/14 10/15/14 10/15/14

NP = Non-Plastic

N/A = Not Applicable / Not Analyzed

Report Date:

Laboratory Manager

12/11/201

5

Laboratory Report Page 1 of 1




R-5021

REFERENCE

41582

L[]
[ ]

PROJECT

CONTENTS
SHEET NO.

01 UTAWN —

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

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY BRUNSWICK
PROJECT DESCRIPTION NC 211 FROM SR 1500
(MIDWAY ROAD) TO NC 87

SITE DESCRIPTION BRIDGE ON -YI44- (NC 133)
OVER -L- (NC 211) AT -YI4A- STA. 39+52.37

STATE STATE PROJECT REFERENCE NO. SHEETS

N.C. R-5021 1|8

CAUTION NOTICE

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

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

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

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

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

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

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

PERSONNEL
LINDSAY PUGH

MICHAEL D. MASON

T. SPENCER

INVESTIGATED BY _J- L. STONE, LG
DRAWN BY _S- V. HUDSON, LG

CHECKED BY _J- L. STONE, LG

suMTTED BY _S- V- HUDSON, LG

oate _ DECEMBER 2017

~ CATLIN

Engineers and Scientists
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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.

R-5021

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 1S 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, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —RA A_MP T ROCK (WR) 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 QRGANIC MATERIALS INERAL OGICAL_COMPOSITION CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R 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 e COMPRESSIBILITY nocf< il LL SEDIMENTARY ROCK THAT WOULD YIELD 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.
booogeooogdsssss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6655589358 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scsgmmmnv RoCK [ I I g:ELsE;gggLé TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
o150 Mx PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a ?:r':: gg ::: ?a]:: ORGANIC MATERIA B e VTR OTHER MATERIA ROCKS OR CUTS MASSIVE Rock.
ORGANIC MATERIAL L 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. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 M| 41 MN |40 MX| 41 MN | 40 MX | 41 MN |40 MX| 41 MN LITTLE OR -y " . SO v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF GIP. VMEASIRED CLOG n o
Pl 6MX | NP |10 Mx |10 Mx | 10N [ 11 MN [ 10 Mx |10 MX | 11N | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROWP INOEX | @ 0 3 ame | 8mx 12 Mx[16 x|No mx AMOUNTS OF ORCANIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 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 O—flﬂﬁ— e o e 3?#‘. Fs:égs :ch:R HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM. BUILT OF SEOIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL EORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH FIELD.
(MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTANCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
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 ) ™ 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 ROCK THAT THINS QUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FI AF) 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 L FILL (AF)OTH Sme s AL SRS e s S 2 2 TR y
(NON-COHESIVE) DENSE 39 T0 50 TN FoAGMAY EvBanMin] D) AUGER BORING @ x5 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.
ag.:-::av Msmgrwinrr ; TToO 135 0.? TTOO 2!.0 =777=/77= INFERRED ROCK LINE (O MONITORING WELL $' WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ERIAL STIEF i 02 A PlezovETen SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 70 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VEI :AFSIDI 15> 2030 2 )04 *Trye® ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - 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) 476 200 042 025 0075 0.053 UNSUITABLE WASTE e B e B | ero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE [NTRUDED ROCKS.
BOULDER coBsLE GRAVEL COARSE FINE st cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE RoCK EMBANKMENT OR BACKFILL 0 0E .
BLOR. COB) R SAND SAND pgl P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 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 MDISTURE 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.
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 LI10UID: VERY WET. USUALLY € - VoID RaTIO SD. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGVENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MIT . i . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL - LlouID LI FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK ~
PLASTIC FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
l;m SEMISOLIO: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
pite rE ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BORING ELEVATIONS OBTAINED WITH RTK SURVEY GRADE
PLL L PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS GLOBAL POSITIONING SYSTEM.
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - 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 ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 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 :
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD = FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| ME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET 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.
= a5 “VERY LOW FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST cosivs [ w covencen 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 _ 23/ *STEEL TEETH [ w0 avser BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[X] DIEDRICH D-50 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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PROFILE THROUGH BORINGS PROJECTED ALONG -Y14A-
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EB1-B . EB1-A
38+55 - 38+89
26' RT. 34°LT.

EB2-

B

40+04
46' RT.

—_——_—————

A-7-5(33) :

e eeesen i ey ba

VBT
FIAD

SS-05.

A-3(0)

—_—— et ———
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VERY LOOSE TO VERY DENSE, DARK BROWN TO
BROWN; CSE. TO F. SAND WITH TR. ORG. DRY TO :
: SAT. (UCP) : : D ses

LOOSE TQ MED. DENSE, GRAY, F. SAND WITH TR. TO : P Rase
© LITTLE SILT AND CLAY. SAT. : : :

INTERBEDDED ASPHALT LAYERS. DRY.

SZ ................. (ROADWAY EMBANKMENT) oo b

SOFT TO MED. STIFF, GRAY, HIGHLY PLASTIG CLAY. : :
{ WET.(WACCAMAW FORMATION) : : @—\

—————

______________ : 9

MED :HARD TO V. HARI, BROWN TO GRAY, SANDY : :
: LIMESTONE. SAT. :

NOTE: GROUNDLINE PROFILE ALONG -L- TAKEN
;  FROM R5021_LS_TNL.tin DATED 08/02/2017

NOTE INFERRED STRATIGRAPHY IS DRAWN
: THROUGH THE BORINGS WITH BOTH

............ PROJECTED ONTO PROF”_E

NOTE SAMPLE ST- 10 COLLECTED ADJACENT
: TO EB1-B AT STA. 38+55 23'RT. :
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-MED. DE.NSE
WITH GRAVE

(ROADWAY EMBANKMENT)

: " " T " " :

CROSS SECTION THROUGH BORINGS,

. PROJECTED ALONG END BENT1 | : : :
SKEW=67°26'33" o e o e

smw .SAND ............. HRRUTITNS e, R

L. DRY.

41117
SS-01

-Y14A-

STA 38+95, 97

VERY LOOSE TO DE
S0 BROWN, CSE: . SAND. W
. SANDAND TR. ORG.

i LOGSE-TO-MED: DENS
SAND WITH TR. TO LITT
CEAY. SAT]

- —— e — — — ]

PLASTIC CLAY.

FIAD MED HARD TO V. HARD, BR(
: SANDY LIMESTONE

NSE, DARK
ITHLITTLEE.... ... fos
DRY TO SAT. :

E; GRAY-;
LE SILT AND

(WACCAMAW FOR'MATION)

_DENSE, DARK
N, CSE. TOF.
LT AND CLAY... -

SAT.

60

55

50

@8>~

25

10

-10

-15

NOTE SAMPLE ST 10 COLLECTED ADJACENT
TO EB1-B AT STA. 38+55 23' RT :
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“~= CATLIN =~ | PROJECT REFERENCE NO.
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214114.04 ZZDOIdD ryRod
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VE=20
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R-5021

Corporate Licens sureN r for Engineerin

CROSS SECTION THROUGH BORINGS
. © PROJECTED ALONGENDBENT2 @ @ .
............ SKEW = 870 26I 33"

-Y1

.............:......ASPHALT ......

\um

$8-07

“DRY TO

§ SOFT T

S MED..DENSE TO.DEN
SAND WITH L]

—
p—

\A 3 (ROADWAY EMBANKMENT):

LOOSE TO V. DENSE,
- EOUUPRR. ......F.TO.CSE. SAND.W

4A-

STA 40+16. 47

MED DENSE SILTY SAND WITH GRAVEL
: UNDERLAIN BY ASPHALT. DRY.:

!.mu-—~._;.,” ................................. ............

MED. DENSE GRAY F. SAND
ITHTR. CLAY SAT

D MED. STIFF, GRAY,
PLASTIC CLAY. WET.

SE, GRAY.TO BROWN, CSE TO.F.... 1. f5d .- foooveoee. T
[TUE SILT AND GLAY. SAT. : : :

V. HARD, BROWN TO GRAY
lD\’LJhAESTKDPJE"f ............ E ......... 6@@3; -

NOTE SAMPLE ST 09 COLLECTED ADJACENT
TO EB2-A AT STA. 39+98 29' LT :
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GEOTECHNICAL BORING REPORT “~ CATLIN:=: | PROJECTREFERENCENO. || SHEET
2141 1404 ZYZD‘OId Dairy Road
BORE LOG i B R-5021 6
WBS: 41582.1.1 | TIP: R-5021 | COUNTY: BRUNSWICK | GEOLOGIST: L.PUGH WBS: 41582.1.1 TIP: R-5021 COUNTY: BRUNSWICK | GEOLOGIST: L.PUGH
SITE DESCRIPTION BRIDGE ON -Y14A- (NC 133) OVER -L- (NC 211) AT -Y14A- STA. 39+52 GROUND WTR (ft) SITE DESCRIPTION BRIDGE ON -Y14A- (NC 133) OVER -L- (NC 211) AT -Y14A- STA. 39+52 GROUND WTR (ft)
BORING NO.: EB1-A STATION: 38+89 OFFSET: 341tLT ALIGNMENT: -Y14A- 0 HR. 5.8 BORING NO.: EB1-B STATION: 38+55 OFFSET: 26 ftRT ALIGNMENT: -Y14A- 0 HR. 51
COLLARELEV.: 34.5ft TOTAL DEPTH: 48.2 ft NORTHING: 75,172 EASTING: 2,287,962 24 HR. FIAD COLLARELEV.: 34.6ft TOTAL DEPTH: 48.1 ft NORTHING: 75,121 EASTING: 2,288,009 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE: CAT0071 DIEDRICH D-50 89.0% 07/19/2017 | DRILL METHOD: Mud Rotary HAMMER TYPE: AUTOMATIC| | DRILL RIG/HAMMER EFF./DATE: CAT0071 DIEDRICH D-50 89.0% 07/19/2017 | DRILL METHOD: Mud Rotary HAMMER TYPE: AUTOMATIC
DRILLER: Thomas Spencer START DATE: 11/16/17 COMP. DATE: 11/16/17 | SURFACE WATER DEPTH: N/A DRILLER: Thomas Spencer START DATE: 11/14/17 COMP. DATE: 11/15/17 | SURFACE WATER DEPTH: N/A
DRIVE BLOW COUNT BLOWS PER FOOT L DRIVE BLOW COUNT BLOWS PER FOOT L
E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft | [O 2|5 5|0 7|5 100 voll ¢ | ELev. @ DEPTH (i) (f) 0.5ft | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100 voll
40 | 40 |
35 I [ 245 GROUND SURFACE 0o |35 i I [ 346 GROUND SURFACE 0.0
338 £ 07 T 338 ASPHALT R R P P S B e e — ASPHALT —9]
T il © 823 D i %27 ROADWAY EMBANKMENT K T Y n i D s \ ROADWAY EMBANKMENT /
1 | cose \ BROWN, SANDY GRAVEL / I el ool BROWN, SANDY GRAVEL
30 | 300 T 45 1 posa UNDIVIDED COASTAL PLAIN 3 (3044 42 4 - 1 Pad oooel UNDIVIDED COASTAL PLAIN
1 3 9 | M . &20 - - - Sat. 2333 DARK BROWN, CSE. SAND WITH LITTLE 1 & | ... .| Sat. Josoel DARK BROWN, CSE. SAND WITH LITTLE
1 N L oosel F. SAND AND TR. ORG. 1 S (R I oozl F. SAND AND TR. ORG.
0 LTS \o - AN 24 T 12 4t S o FT
1 . SS-01 | Sat. [3382 1 . . W46 | at. Loool
25 1 ?31 A-3(0) @ ooool 25 1 » coeo—
: i i - e i
220 T 12.5 T 1 oooo 224 T 122 I VA ooool
- - - - - - 0 0 0 o T 9 10 11 R 0 000|
10 15 16 0000 1 Sat. |2339
0| 1 Pt sat it 0| 1 R i (i
+ R RSk es 169 + e S
170 [ 175 : :/:/: i GRAY, F. SANDV&'&*YL'TTLE SILT AND 174 112 4 41— A 222 169 17.7
+ 41415 @9 - Sat. L I o Sat. [ GRAY, F. SAND WITH LITTLE SILT AND
15 1 \ L 15 1 \ CLAY
120 T 225 W - i2e T2 b Lo L)t
T a5 [9 Y $5-02 | Sat. [ T : *11 : Sat.
10 1 / A-2-4(0) L 10 1
T 7 B T T
T /- 3 74 T 272 7
7.0 27.5 L. i + /..
e / 3 2 | 2 sat & 65 28.1
1S 4 - Sat. L 58 28.7 1S [ I =
2 -+ ' — COASTAL PLAIN 2 -+ } N GRAY, HIGHLY PLASTIC CLAY
il [ NG GRAY, HIGHLY PLASTIC CLAY 4 |- Ny (WACCAMAW FORMATION)
o T ans l- - §- (WACCAMAW FORMATION) oa t 320 I NJ
T T2 ss03 | sat N i 7] |es: st N
0 1 | IA-7-5(33 NY- 0 1 | Ny
I L N I b N
30 | 375 - NJ 26 3724 b | NY
N 1 2 1 3 - - Sat. \_ 1 65_ A Sat. \_
9 -5 1 \_ -5 1 \ \_
§ T+ ‘! - - 65 _ _ _ _ _ __ __________ a0 T+ A N 64 _____ 419
N a0 T ans Vo = DARK BROWN, CSE. TO F. SAND WITH 76 T 422 -\ DARK BROWN, CSE. TO F. SAND WITH
g = 13132 Ao - LITTLE SILT AND CLAY + 5 | 5 | 7 - \ - Sat LITTLE SILT AND CLAY
g 1 &7 - SS-04 | Sat. - 1 . ®12, :
g -10 -+ == = A-2-4(0) 105 asp| 19 -+ \
= T ST~ E T T T T T TGRAY, SANDY LIMESTONE | T C o\
'(il j]%% 1 ﬁ; ? 23 [60/0.1 - - \\.\\'\‘\ 5505 | Sat : -13.6 48.1 1’2%2 :: 25% 11 1100/0.4 &_ e R N S Y Y Sat. 47.9
5 T s 6008 NS0 | [=I3Z—/ BORING TERMINATED WITH STANDARD \—452 T 60/0.1 8001 Sat. LIMESTONE =27
b= T : : — PENETRATION TEST REFUSAL AT T — BORING TERMINATED WITH STANDARD
3 T C ELEVATION -13.7 ft IN SANDY LIMESTONE T - PENETRATION TEST REFUSAL AT
o T B (WACCAMAW FORMATION) T B ELEVATION -13.5 ft IN SANDY LIMESTONE
4 T - T - (WACCAMAW FORMATION)
3 I C T r SAMPLE ST-10 COLLECTED ADJACENT
g T i T n TO EB1-B AT STA. 38+55 23' RT.
N T i T i Other Samples:
o T i T i ST-10 (32.7 - 34.7)
[a 4 L 4 -
o
Cﬂl — — — —
O -4 - -4 -
wy
(.'JI T r T r
g I L I L
9 4 L 4 L
" il L il L
= 1 L 1 L
3 1 L 1 L
g 1 L 1 L
L —_ — —_ —
o
o il L il L
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GEOTECHNICAL BORING REPORT = CarLIN == | PROJECT REFERENCENO_ | SHEET

BORE LOG PO o T R-5021 7

WBS: 41582.1.1 | TIP: R-5021 | COUNTY: BRUNSWICK | GEOLOGIST: L.PUGH WBS: 41582.1.1 TIP: R-5021 COUNTY: BRUNSWICK | GEOLOGIST: L.PUGH
SITE DESCRIPTION BRIDGE ON -Y14A- (NC 133) OVER -L- (NC 211) AT -Y14A- STA. 39+52 GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE ON -Y14A- (NC 133) OVER -L- (NC 211) AT -Y14A- STA. 39+52 GROUND WTR (ft)
BORING NO.: EB2-A STATION: 39+98 OFFSET: 32ftLT ALIGNMENT: -Y14A- 0 HR. 7.8 BORING NO.: EB2-B STATION: 40+04 OFFSET: 46 ft RT ALIGNMENT: -Y14A- 0 HR. 4.9
COLLARELEV.: 353 ft TOTAL DEPTH: 48.4 ft NORTHING: 75,275 EASTING: 2,287,998 24 HR. FIAD COLLARELEV.: 34.7ft TOTAL DEPTH: 50.0 ft NORTHING: 75,256 EASTING: 2,288,074 24 HR. FIAD
DRILL RIG/HAMMER EFF./IDATE: CATO0071 DIEDRICH D-50 89.0% 07/19/2017 | DRILL METHOD: Mud Rotary HAMMER TYPE: AUTOMATIC| [ DRILL RIG/HAMMER EFF./DATE: CAT0071 DIEDRICH D-50 89.0% 07/19/2017 | DRILL METHOD: Mud Rotary HAMMER TYPE: AUTOMATIC
DRILLER: Thomas Spencer START DATE: 11/15/17 COMP. DATE: 11/16/17 | SURFACE WATER DEPTH: N/A DRILLER: Thomas Spencer START DATE: 11/13/17 COMP. DATE: 11/14/17 | SURFACE WATER DEPTH: N/A
DRIVE BLOW COUNT BLOWS PER FOOT L DRIVE BLOW COUNT BLOWS PER FOOT L
E(Lf'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH ) SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft | [O 2|5 5|0 7|5 100 voll ¢ | ELev. @ DEPTH (i) (f) 0.5ft | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100 vol| 6
40 B 40 N
35 I , [ 353 GROUND SURFACE 0% | 35 I [ 347 GROUND SURFACE 0.0
I A0 i A IR % ASPHALT = 337 £ 10 - W 337 ASPHALT 10
1 P 28. . . P P SS-06 D B ROADWAY EMBANKMENT 4 21 12 13 - ) P D L] 0 ROADWAY EMBANKMENT
oo T as . .)/ S T R ) ) AN \ BROWNAE/;ﬂ/E:ZTGRAVEL ’l w7 1 ao S 2 53:3—22—)  BROWN, SILT WITH SOME GRAVEL
A cose| T oooe
30 —+ S 3% | e sso7 | sat. f335- UNDIVIDED COASTAL PLAIN 2 + a1 s i wofssa \ ROADWAY e NKMENT
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= CATLIN %~ | PROJECT REFERENCE NO. | SHEET
L AB 0 R AT O RY RS- R-5021
AASHTO Standard Specifications
(As modified by NCDOT, Material and Tests Unit, 2000.)
TEST RESULTS
Proj. Sample Number S$S-01 SS-02 SS-03 SS-04 SS-05 SS-06 SS-07 SS-08 SS-09 SS-10
Lab Sample Number SS-01 SS-02 SS-03 SS-04 SS-05 SS-06 SS-07 SS-08 SS-09 SS-10
Retained #4 Sieve % 0 0 0 0 0 0.3 0 0.2 0 0
Passing #10 Sieve % 99.5 100 100 99.3 99.4 99.6 99.9 99.8 100 100
Passing #40 Sieve % 54 100 99 83 68 86 79 99 99 94
Passing #200 Sieve % 9 23 97 15 5 5 10 8 95 9
MINUS NUMBER 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret.#60 % 74.6 0.7 1.5 37.3 68.2 55.6 60.1 1.6 2.6 29.3
Fine Sand Ret.-#270 % 17.2 89.9 1.8 48.5 27.7 39.8 31.0 924 2.2 62.7
Silt 0.05 - 0.005mm % 5.2 5.4 54.9 6.1 2.1 1.7 4.1 1.0 38.3 1.0
Clay <0.005mm % 3.0 4.0 41.8 8.2 2.0 3.0 4.8 5.0 56.9 7.0
Liquid Limit (LL) 10 16 60 20 7 11 16 13 63 10
Plasticity Index (PI) NP NP 27 NP NP NP NP NP 31 NP
ot g soston | A3(0) | A-24(0) | AT-5(33) | A-2-4(0) | A-3(0) A-3(0) A-3(0) A-3(0) | A-7-5(36) | A-3(0)
Organic Content % 2.2 N/A N/A N/A N/A 1.8 N/A N/A N/A N/A
Station 38+89 38+89 38+89 38+89 38+89 39+98 39+98 39+98 39+98 39+98
Offset 34ft LT 34ft LT 34ft LT 34ft LT 341t LT 32ft LT 32ft LT 32t LT 32ft LT 32t LT
Alignment -Y14A- -Y14A- -Y14A- -Y14A- -Y14A- -Y14A- -Y14A- -Y14A- -Y14A- -Y14A-
Boring Identification
EB1-A EB1-A EB1-A EB1-A EB1-A EB2-A EB2-A EB2-A EB2-A EB2-A

Depth (FT) 7.5 22.5 325 42,5 47.5 1.6 4.4 17.4 32.4 374

to 9.0 24.0 34.0 44.0 48.1 25 59 18.9 33.9 38.9
Field Moist. Content %
Tested By MDMASON | MDMASON | MDMASON | MDMASON | MDMASON | MDMASON | MDMASON | MDMASON | MDMASON | MDMASON
Submitted By L. PUGH L. PUGH L. PUGH L. PUGH L. PUGH L. PUGH L. PUGH L. PUGH L. PUGH L. PUGH
Date Submitted 11/17/17 111717 1117117 111717 1117117 1117117 11717 1117117 111717 1117117
NP = Non-Plastic Report Date:  12/4/2017

N/A = Not Applicable / Not Analyzed
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
C.J. CORNETTE

S.N. ZIMARINO

R.E. SMITH

J.M. EDMONDSON

INVESTIGATED BY _ T-C. BOTTOMS

DRAWN By _T-C. BOTTOMS

CHECKED BY _ D-N. ARGENBRIGHT

SUBMITTED BY _ D-N. ARGENBRIGHT
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-5021 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

s

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

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

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

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

ANGULARITY OF GRAINS

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf{% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —ERA 5 A_OMPO 15 ROCK (WR) 5= 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS I MATERALS INERAL OGICAL _C SITION p— 5 =25 1 FINE T0 COARSE GRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7-Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L | GNEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
pros a3 ] a4 [ a5 a6 a7 ataz | asas —— . M
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. e a3 -6, A7 COMPRESSIBILITY eVl LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 ‘ I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
0 | ST ek PERCENTAGE OF MATERIAL P L SHELL BEDS, ETC.
. cLaY ' WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
- o35 35 5 o v s s e | oSS | T ORGANIC_ MATERIAL CRONDAR  SILT 5 QLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC _MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1-10% HAMMER IF CRYSTALLINE. %IEOL'}iLA"GLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-517 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | 0 ipection (Dip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 Mx| 41 My |49 Mx| 41 MN |40 Mx | 41 M [ 4@ Mx| 41 N LTILE R e . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF S DRt LN A2 TRCH
ol & M e |10 mx |18 mx | 11 vy |11 |18 mx [1@ mx] 10w | 91w e 8 HIGHLY HIGHLY ORGANIC > 187 > 20% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROP INOEX | @ ° [ amx_ |8 m]i2 ux|16 MK[NO MX|  AMOLNTS OF ORgemc 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
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES |STONE FRAG, QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
prEv— P Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, :OST rs;ospans ARE DULL AND ol;scowrnso, sumi Sr;%w CI;AV. ROCK :A: PARENT MATERIAL.
S SUBGRADE EXCELLENT T0 Go0D FAIR TO POOR POOR FOOR | UNSUITABLE SPRING OR SEEP e MADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH S COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
O - N :
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?g:‘;m" {FM.] - A MAPPABLE GEDLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED o (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 CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION F_TESTED, W! Y PT_REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
GENERALLY LOOSE 470 10 SOIL SYMBOL GeT our TEST BORING O NeraIeR TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A RTIFICI . F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL Al AL FILL (AF)OTH NE PENETROM SR SRRt e e S OSUALLY INDICA .
(NON-COHESIVE) DENSE 38 0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
deLTTE-FEI:?.V Msous.;;awinrr 84 Troo 1% 0.? TTOO 2!.0 =777=77= INFERRED ROCK LINE ‘O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MaTERIAL e g jm2 A PiezovETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE TOTAL LENGTH OF CORE
A o Je *Twye? ALLUVIAL SOIL BOUNDARY INSTALLATION O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
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 m UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0.075 0.053 UNSUITABLE WASTE L B ey o | waro CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE ST cLay UNDERCUT R\ ACCEPTABLE DEGRADABLE. ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) COB) R SAND SAND bl P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 8.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7= ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
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
7 SATURATED - USUBLLY LIOUID: VERY WET. USuaLLY € - YOID RaTIO SD. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
10UI0 LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
bl s it FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLI0: 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 . L BENCH MARK: BM92
el L pLasTic LiMiT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS N=-81586.9044 E-2264662.2379
R VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 52.85 FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cme-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
" DRY - O REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD: FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX (PD) ORY STRENGTH [X] cve-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 T VERY Low [] runc.-cersioe inseTs FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST 0 HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT TRICONE _ 2 9" STEEL TEETH [ wawo avsen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
o o INDING R
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

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

O
O
U

OOo

UJ

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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GEOTECHNICAL BORING REPORT SHEET 7 OF 10

NCDOT BORE DOUBLE R5021_GEO_BRDG_YREVOVRL.GPJ NC_DOT.GDT 9/11/17

WBS 41582.1.1 | TIP R-5021 | COUNTY BRUNSWICK | GEOLOGIST ZIMARINO, S.N. WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST ZIMARINO, S.N.
SITE DESCRIPTION BRIDGE ON -YREV- (SR 1500) OVER -L- (NC 211) AT -YREV- STA. 31+30 GROUND WTR (ft) SITE DESCRIPTION BRIDGE ON -YREV- (SR 1500) OVER -L- (NC 211) AT -YREV- STA. 31+30 GROUND WTR (ft)
BORING NO. EB1-A STATION 30+78 OFFSET 43 ftLT ALIGNMENT -YREV- 0 HR. N/A BORING NO. EB1-A STATION 30+78 OFFSET 43 ftLT ALIGNMENT -YREV- 0 HR. N/A
COLLARELEV. 43.5ft TOTAL DEPTH 944 ft NORTHING 82,021 EASTING 2,263,801 24 HR. 0.9 COLLARELEV. 43.5ft TOTAL DEPTH 944 ft NORTHING 82,021 EASTING 2,263,801 24 HR. 0.9
DRILL RIGIHAMMER EFF./DATE GFO0057 CME-550X 76% 06/13/2017 | DRILL METHOD Mud Rotary HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE GFO0057 CME-550X 76% 06/13/2017 DRILL METHOD Mud Rotary HAMMER TYPE Automatic
DRILLER Smith, R. E. START DATE 08/16/17 COMP. DATE 08/16/17 | SURFACE WATER DEPTH N/A DRILLER Smith, R. E. START DATE 08/16/17 COMP. DATE 08/16/17 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 05ft [ 05t | 05t | [0 25 50 75 100 | No. ol 6 | erev DEPTH (1) M 0.5ft [ 0.5 | 0.5t | [0 25 50 75 100 | No. | 4ol &
45 B 35 1 Match Line Q. +r -]
435 t 00 [ 435 GROUND SURFACE 0.0 1 00703 RSP Eatl GRAYANE():?'/R?\ITQIA-NPI:I)-CIV"I‘TH SHELL
T 1 1 2 I e e y RS 425 ALLUVIAL 1.0 T e B ! 81.0
1 +3 J o T *:—\ BROWN SILT, MOIST TO WET /— 1 = - ::::_ FRAGMENTS, SATURATED (continued)
40 | 2o T g [N IR IR I N ALLUVIAL g0 |-304 820 L L L o il e
= s 41_ - g_ GRAY SANDY CLAY, WET T 90", N
+ - - ~ss 4 + -k pozel
+ v et ALLUVIAL + I e
356 + 79 \ - - BROWN SAND, SATURATED 444 1+ 879 oot
35 ; 45
T St B - T Tree —drt— i
\ H
+ Joe F 325 11.0 + SRR booo
1 [ Ky casmaman ——~ | 1 N L
30 |-306 +129 [ NY GRAY SILTY CLAY, WET (WACCAMAW 50 |-494 + 929 N pooot
T 1 1 1 I?z N FORMATION) T K 939 oo~ 50,9 94.4
T \: T N Boring Terminated at Elevation -50.9 ftin
T : ol §_ T N Dense Sand
256 + 179 - - T+ -
25 \
T IR U N T n
T \- - NV 225 29 T -
+ V- T COASTAL PLAIN + -
o0 |-206 +229 T - GRAY SAND WITH SHELL FRAGMENTS, + -
. 5 3 5| a8 - SATURATED T N
I 8| i I C
-+ .\. - - -+ -
4 ... .\\. ... L 4 L
156 + 279 SRR NG - T o
15 N
T L I | e T n T N
s A L s L
7
I I R i I C
106 + 329 -7 - T -
10 T 0] 7 | 7 s L 4 L
I N L) i I C
T - -1/ - - - 75 36.0 T -
56 379 f - - T o
S + 7[5 3 __‘f_s . 46 38.9 T -
4 I 4 L
1 - - 1 L
0 06 +429 - T o
T St | e T N
+ - -\ o N IR 25 o 4 T+ -
+ N R e COASTAL PLAIN + -
5 |44 +479 A R R R SOFT GRAY LIMESTONE T+ o
T 7 113 [ 10 - 4 L
+ R A e AT IR 75 o ____.__ st0f T -
| + R A N IR EEEREES o COASTAL PLAIN + -
10 |94 F529 Rl RO B BRI R GRAY SAND WITH SHELL FRAGMENTS, T+ o
- 3 0 [ 5 éis SATURATED T N
I S I C
/
144 + 579 -k T o
15
- 2 3 3 —{6 -+ -
I LN I C
| T N + -
1 N S 1 L
-194 + 629 T o
-20 N
! T L A L | e ey 3 T -
I A A I C
I 1 R 1 B
244 1 679 e T+ -
25 [ ;
T L (e T -
+ - -\-\-\\\-- T R 25 + -
+ S B e COASTAL PLAIN + -
30 |204 p 720 b e HARD GRAY LIMESTONE I L
344 1779 SR T+ -
=35 100/0.5®




NCDOT BORE DOUBLE R5021_GEO_BRDG_YREVOVRL.GPJ NC_DOT.GDT 9/11/17

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8 OF 10

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK

GEOLOGIST ZIMARINO, S.N.

WBS 41582.1.1 | TIP R5021 | couNTY BRUNSWICK | GEOLOGIST ZIMARINO, S.N.

SITE DESCRIPTION BRIDGE ON -YREV- (SR 1500) OVER -L- (NC 211) AT -YREV- STA. 31+30 GROUND WTR (ft)
BORING NO. EB1-B STATION 30+37 OFFSET 5 ftRT ALIGNMENT -YREV- 0HR. N/A
COLLARELEV. 436 ft TOTAL DEPTH 94.4 ft NORTHING 82,068 EASTING 2,263,759 24 HR. 0.8

SITE DESCRIPTION BRIDGE ON -YREV- (SR 1500) OVER -L- (NC 211) AT -YREV- STA. 31+30

BORING NO. EB1-B STATION 30+37 OFFSET 5ftRT ALIGNMENT -YREV-

COLLARELEV. 436 ft TOTAL DEPTH 94.4 ft NORTHING 82,068 EASTING 2,263,759

GROUND WTR (ft)
0 HR. N/A
24 HR. 0.8

DRILL RIGHAMMER EFF.JDATE GFO0057 CME-550X 76% 06/13/2017

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE GFO0057 CME-550X 76% 06/13/2017

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Smith, R. E.

START DATE 08/17/17

COMP. DATE 08/17/17

| SURFACE WATER DEPTH N/A

DRILLER Smith, R. E.

START DATE 08/17/17

COMP. DATE 08/17/17

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
EV] ELEv [PEETH v o SOIL AND ROCK DESCRIPTION EV| ELEv [PEETH o) SOIL AND ROCK DESCRIPTION
® | “@ | @ |osft|osf|osf| |0 25 50 75 100 | NO. |/voll 6 | eiev.ay oepmay | | @ | ™ [osft|ost|osi| |0 25 50 75 100/ | NO. | ol G
45 B 35 | 1 1 Match Line | T
436 + 00 L 436 GROUND SURFACE 0.0 1 18 100/0.9 ... 10005® 5:_ COASTAL PLAIN
T T T 13 |18 A 4 ALLUVIAL I N R a75  HARD GRAY LIMESTONE (continued) 810
T + - BROWN SAND, MOIST TO SATURATED T S IR R et  COASTALPLAN — — = 7 7 77
20 + |- b6 30| 4, | =394 +820 | LT A TAN SAND WITH LIMESTONE
397 4+ 39 T ALLUVIAL -+ 25 [ 21 ] 29 50 oaao— FRAGMENTS, SATURATED
+ 2 1 2 3 - GRAY SILTY CLAY, WET T SRIRIRYA i e
1 . Y. 1 Sy basel
T I-- ALLUVIAL + e cooek
357 + 7.9 - - BROWN SAND, SATURATED -444 + 879 SR oo oo
35 - worwor T [L -45 - § | 16 | 2 / -
T | 0 T @37 Gosal
1 l. . 326 1.0 + L i
1 |- - T T T T T T COASTALPLAN T T T T T T ] + -l/- - S
307 + 129 |- - GRAY SILT, WET (WACCAMAW 494 + 929 - - oo 5o
30 : -50
+ U I FORMATION) T S99 ] $29 gaosl 509 94.4
T [ 276 16.0 1 K Boring Terminated at Elevation -50.9 ft in
T 1. T T T T T T GOASTALRLAN T T T T | Medium Dense Sand
o5 | 257 +17.9 : 5 : i - - - GRAY SILTY CLAY, WET T r
T . L £ L
I Voo [ 226 21.0 I i
1 ‘\- - T T T T T T T COASTALPLAN ~ T T T T T ] T+ -
207 + 229 - - - GRAY SAND WITH SHELL FRAGMENTS, T -
20 + 2123 | ra — SATURATED -+ —
1 N L 1 L
S
1 N N L 1 L
15 |57 +27.9 AN R B 1 [
T 7 | 15 | 16 L 2 - 4 -
I oo i I L
107 4329 1000 - T+ -
10 T 36 |25 ){31 - =+ —
1 - - - - - - - - 7.6 36.0 T B
1 o /./ - COASTAL PLAIN T B
5 57 + 379 - - GRAY SANDY CLAY WITH SHELL T r
& T 4|3 _(7 — FRAGMENTS, WET T N
+ 1 - b6 ___________ a9 T -
1 e F COASTAL PLAIN T N
0 06 +429 e - SOFT GRAY LIMESTONE T r
- 3 [ 5 | 3 _#8 - =+ —
1 - \. .. - 1 -
-+ - \ - - - -+ -
5 |44 +479 e - T B
- 5 7 5| a2 - 4 L
1 RO L 1 L
1 R i 1 L
' 94 +529 -\\- - - - T B
10 3 | 14 | 18 i 4 L
932
-4 - - - - /. - - - - -4 -
=+ - - - -/ --125 _ _ _ _ _ _ o ____ 560 T B
1 .. 7/_ - COASTAL PLAIN T B
45 =144 + 579 A - GRAY SAND WITH SHELL FRAGMENTS, T r
=+ T 1T 1 2 « - SATURATED T N
| 4 -\ - - - - - -17.5 61.0 T B
+4 - - \\. - - - +4 -
-194 + 629 S\ |- - - + -
| -20 1T 7 10 13 )23 | _-20.2 63.7 1 -
| T A I T I
244 + 679 - /7’ - + -
25 L T 5|5 L =+ —
1 .‘.19\\\. . .. . L 1 L
4 - - - e R - - - b5 o ____ 1 T -
+ - - - S—~d- - - COASTAL PLAIN T -
294 + 729 - - e~ - HARD GRAY LIMESTONE T -
-30 i 60/0.1 60/0.19 - -+ -
35 -344 + 779 o T B




NCDOT BORE DOUBLE R5021_GEO_BRDG_YREVOVRL.GPJ NC_DOT.GDT 9/11/17

GEOTECHNICAL BORING REPORT

SHEET 9 OF 10

BORE LOG
WBS 41582.1.1 | TIP R5021 | couNTY BRUNSWICK | GEOLOGIST ZIMARINO, S.N.
SITE DESCRIPTION BRIDGE ON -YREV- (SR 1500) OVER -L- (NC 211) AT -YREV- STA. 31+30 GROUND WTR (ft)
BORING NO. EB2-A STATION 31+87 OFFSET 44 ftLT ALIGNMENT -YREV- 0HR. N/A
COLLARELEV. 46.4 ft TOTAL DEPTH 895 ft NORTHING 81,910 EASTING 2,263,782 24 HR. FIAD

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST ZIMARINO, S.N.

SITE DESCRIPTION BRIDGE ON -YREV- (SR 1500) OVER -L- (NC 211) AT -YREV- STA. 31+30 GROUND WTR (ft)
BORING NO. EB2-A STATION 31+87 OFFSET 44 ftLT ALIGNMENT -YREV- 0 HR. N/A
COLLARELEV. 46.4 ft TOTAL DEPTH 89.5 ft NORTHING 81,910 EASTING 2,263,782 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE GFO0057 CME-550X 76% 06/13/2017

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE GFO0057 CME-550X 76% 06/13/2017

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Smith, R. E.

START DATE 08/22/17

COMP. DATE 08/31/17

| SURFACE WATER DEPTH N/A

DRILLER Smith, R. E.

START DATE 08/22/17

COMP. DATE 08/31/17

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 | 0.5t | 0.5t | [0 25 50 75 100 | NO. | ol 6 | eev.m DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5t 25 50 75 100] | NO. | ol
50 B < (3 I U RN AU Match Line I N P
+ L 1 ) N COASTAL PLAIN
T i =318 T 780 4 Y —— e bosel -32.1 GRAY SAND WITH LIMESTONE 785
T - 46.4 GROUND SURFACE 0.0 1 ’ . 100/0.4® C \ FRAGMENTS, SATURATED (continued) [
45 458 £ U6 = = = 1 - =00 PAVEMENT U0 35 + L o COASTAL PLAIN
T — 2" 'S ROADWAY EMBANKWENT T — - HARD GRAY LIMESTONE
/ : BROWN SAND, MOIST TO SATURATED =366 T 830
03 T 41 7 + + 42 | 18 |60/0.1 R IR ¢ -
T 3 2 2 - - T s | o 6000. r
40 T ,‘4- r404 80| 4 T T C96 . __ 8.
T = ALLUVIAL -T = oo oo— COASTAL PLAIN
384 T 80 l- - - BROWN AND TAN SAND, SATURATED 416 T 880 RN g B b ooo TAN SAND WITH LIMESTONE
T [WoRl T T s . i S A R LI e FRAGMENTS, SATURATED 895
1 l. .. o 1 | Boring Terminated at Elevation -43.1 ft in
35 € \ | £ - Medium Dense Sand
334 T 130 ‘ - B T B
+ 2 2 2 + n - + -
30 T I C04 160 T r
T - COASTAL PLAIN -T ~
284 T 180 |- - NY GRAY SILTY CLAY, WET (WACCAMAW T -
T WOH[WOH| 2 *é : §: FORMATION) I C
25 T \ Ny 254 _______ 29 T -
T \ = COASTAL PLAIN -T ~
234 T 230 N - GRAY SAND WITH SHELL FRAGMENTS, T -
I 3 2 7 Q. . i SATURATED I C
20 I AN o I o
184 T 280 - - - T -
+ 7 7 | 14 e - + -
1 N B 1 B
15 1 N N 1 C
134 T 330 = 79 0 '\\\ B T B
1 C | s B 1 B
<+ - 1T - - - - -+ -
10 1 s N 1 C
84 T 380 s /'/' B T B
-+ 6 8 6 - - F.144./ - - -4 -
5 1 1 L 1 C
7
34 T 430 - / - B T B
+ 7 7 3 P - + -
0 T N\ o I o
=16 T 480 - \ o B T B
T B B B i PN B T N
I 5 T - \‘\ r46_ _ _ _ _ o __ 510 T B
- N = COASTAL PLAIN T —
66 T 530 Al SOFT GRAY LIMESTONE T -
+ 6 | 11 | 14 s T -
10 T - 96 . ____ 569 T r
T 7 COASTAL PLAIN T ~
116 T 580 s GRAY SAND, SATURATED T B
| + 7 7 7 L T -
as| I s I o
I \)
-166 T 630 - \ - - T B
| T 3 7 7 : h1\4 : T C
-20 T NG T i
T < COASTAL PLAIN T ~
2166801 Lo | T GRAY SILT, WET T B
I DI e I C
1 s 1 B
25 I 7 I [
Vv
266 T 730 R T B
e e | R i :
I N\ I L
-30 \ 26 ___ __ 160




NCDOT BORE DOUBLE R5021_GEO_BRDG_YREVOVRL.GPJ NC_DOT.GDT 9/11/17

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 10 OF 10

WBS 41582.1.1 | TIP R5021 | couNTY BRUNSWICK | GEOLOGIST ZIMARINO, S.N.

SITE DESCRIPTION BRIDGE ON -YREV- (SR 1500) OVER -L- (NC 211) AT -YREV- STA. 31+30 GROUND WTR (ft)
BORING NO. EB2-B STATION 31+89 OFFSET 1 ftRT ALIGNMENT -YREV- 0HR. N/A
COLLARELEV. 46.3 ft TOTAL DEPTH 995 ft NORTHING 81,917 EASTING 2,263,741 24 HR. 14

WBS 41582.1.1 TIP R-5021 COUNTY BRUNSWICK GEOLOGIST ZIMARINO, S.N.

SITE DESCRIPTION BRIDGE ON -YREV- (SR 1500) OVER -L- (NC 211) AT -YREV- STA. 31+30 GROUND WTR (ft)
BORING NO. EB2-B STATION 31+89 OFFSET 1 ftRT ALIGNMENT -YREV- 0 HR. N/A
COLLARELEV. 46.3ft TOTAL DEPTH 99.5 ft NORTHING 81,917 EASTING 2,263,741 24 HR. 1.1

DRILL RIGHAMMER EFF.JDATE GFO0057 CME-550X 76% 06/13/2017

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE GFO0057 CME-550X 76% 06/13/2017

| DRILL METHOD Mud Rotary HAMMER TYPE = Automatic

DRILLER Smith, R. E. START DATE 08/22/17

COMP. DATE 08/22/17 | SURFACE WATER DEPTH N/A

DRILLER Smith, R. E. START DATE 08/22/17

COMP. DATE 08/22/17 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
() 0.5t [ .51t [ 0.5tt | [0 25 50 75 100 | NO. | Avoll 6 | eev DEPTH (f) M 0.5t [ 0.5ft [ 0.5tt | [0 25 50 75 100| | NO. | Aol &
50 B 80 1 X Match Line I
I C 7 L 780 L e e SN 4 322 78.5
T+ - 46.3 GROUND SURFACE 0.0) T+ - - 100/0.5 - COASTAL PLAIN
45 | 456 FOT - s T A\ AN i SAVEMENT —o7 | a5 1 Lo L HARD GRAY LIMESTONE
T &7 ROADWAY EMBANKMENT T B
T | BROWN SILT, MOIST TO WET -36.7 T 83.0 R N B
422 T 41 / .- ! T 60/0.1 - - -60/0.1 -
T 2 1 2 L T R Clal r
40 . v E0 — ALL u_vﬁ.L________aQ -40 . = ““__gn_______CO_AEI'KLFLKIN______S_GQ
~ 0 © 0 9
83180 Lol . I- - - " s GRAY SANDY CLAY, WET os 4177880 L L ot P =" oo TAN SAND WITH LIMESTONE
T s - 37. : T - - oossr FRAGMENTS, SATURATED
T +2 - E ALLUVIAL T - 9§20 . baosk ’
35 T+ o - BROWN AND TAN SAND, SATURATED 45 T+ s boool
T n T 7 pead
3 T 120 1 i 467 T aa0 i i
T 2 1 2 o r T B3 7 7 e N
30 T b Fs%3 _ _ _ o ______ 1e0f .50 T - oooo
T 1 = COASTAL PLAIN T f poss—
283 T 18.0 I NY GRAY SILTY CLAY WITH SHELL 517 T 98.0 T 4
I 1 1 T ez N FRAGMENTS, WET (WACCAMAW 1 6 S 9 Y Y0 c2sel 532 99.5
+ |- - §_ FORMATION) + L Boring Terminated at Elevation -53.2 ft in
25 -1 { \_ -1 - Medium Dense Sand
233 T 23.0 (. NY T r
T WOHR|WOH|™ 4| | &, ° NY T r
20 T N N 03 ____________ 29 T i
T \ = COASTAL PLAIN T —
18.3 T 28.0 TN B GRAY SAND WITH SHELL FRAGMENTS, T r
T 3 4112 . a6 B SATURATED T B
15 I N o I o
\
133 T 330 7\ 120 o b::: i 1 i
1 . 27 . . L 1 L
10 I /7 o C I L
83 T 380 tT / ° B T B
T 1 5 7 o - T -
1 1. B 1 B
5 1 / _53 41.0 T I
1 L. 000 1 L
a3 T4s0 . . e SN 1 C
1 LR Rssk 1 -
0 T W ccor-o3__ 460 T B
T \ = COASTAL PLAIN T —
.17 T 480 S SOFT GRAY LIMESTONE T r
+ 6 6 6 - }1-2- - T -
| 5 T f 47_ o __ ___ 510 T r
T 7 COASTAL PLAIN T —
-67 T 530 1 . 7 TAN SAND, SATURATED 535 I C
1 @3 . COASTAL PLAIN 1 L
10 1 \ . SOFT GRAY LIMESTONE 56.0 1 L
T v T T T T T T T COASTALPLAIN ~ T T T T ] T —
117 T 580 —t ko BROWN SAND, SATURATED 8.5 I C
| 1 3 : _\13_ COASTAL PLAIN 1 i
15 1 A SOFT GRAY LIMESTONE 610 1 L
| T \ T T T T T T COASTALPLAIN ~ T T T T ] T —
-16.7 T 63.0 Y BROWN AND GREEN SAND, T r
| T 8 9 1 Tl e SATURATED T C
20 T - -\ 497 o ___ _ e8| T r
T ) COASTAL PLAIN T —
217 T 680 - GRAY SILT, WET T r
T 22 | 20 | 14 -;3 i T r
25| T i I o
s 4 s L
-26.7 1 73.0 3 T z A _/_/ A T L
1 Y O 1 B
-30 T T\ T i
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PROJECT

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

SHEET NO. DESCRIPTION
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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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GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

R-5021

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, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRAWLAR MATERIALS SILT-CLAY MATERIALS O ATERALS L L p— FINE 70 COARSE GRAIN IGNEGUS AND VETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (G 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
swBIL  Bogodbogegiiit SLIGHTLY COMPRESSIBLE LL <31 = ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
i MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ;scsgn)mmmnv RoCK [ I I g:ELEE;gggLE TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
::g ggni s0 x| 51 PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
*200 15 MX |25 MX|10 MX 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. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| 41 MN |40 MX| 41 MN| 40 MX | 41 MN 40 MX| 41 MN vV SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF N TR
LITTLE OR " " .
[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.
CROWP INOEX | @ 0 3 ame | 8mx 12 Mx[16 x|No mx AMOUNTS OF ORCANIC 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
e Tew oo s e wien s s | 0! IO e g oy AL o s o o s e, | e i
A5’ SUBGRADE EXCELLENT 0 G00D FAIR T0 PoOR POOR POOR | INSUITABLE O~ SPRING OR SEEP gl LOow W u FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a 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 OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 39 T0 50 TN FoAGMAY EvBanMin] D) AUGER BORING @ x5 VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 —— = [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [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.
etinon MEDI STIFF 4 es o8 S77=/7=  INFERRED ROCK LINE O MONITORING wELL ‘$’ WITH CORE B R e K N R N L LY N el AN ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER g . 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 HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
COARSE FINE 333‘@';@& N :ggtgﬁﬁ;‘g%éggggﬂg“mcK EMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
B e e R SAND SAND o il MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 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.
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
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE v VED W - v LY W - THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LI0UID LIMIT . i . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - Rock FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
P::ﬁ;lEc : SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
D T ATTAIN OPTIMUM MOISTURE FRAGS. © PRAGHENTS L/ 7 MOISTURE. CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: LOCATIONS OBTAINED WITH REAL TIME KINEMATICS (RTK)
[k - . EQUIPMENT L:SE\;J DN SUBJECT PROJECT VERTVEF\:J':DE MORE ?:'ZEH:E FEET VERY TJIECF:(T.V BEODED TTCFK:EE?S SURVEY GRADE GLOBAL POSTIONING SYSTEM (GPS)
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 : NOTES:
CME-458 [] cuav aits automatic [ MaNuAL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NUIES:
CDORY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 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 [] 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 -5 VERY LOW [] runc.-carsIoe 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.
MODE"AT:L: TPLAST": "5;2: " 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 Vg STEEL TEETH BREAKS EASILY WHEN HIT WITH HAMMER.
=OrOR HAND AUGER
TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[] DIEDRICH D-50 O (] sounoime a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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' ' : : : : : PROJECT REFERENCE NO. SHEET NO.
,,,,,,,, : : : : : : : : : R-5021 4
. . . . . . . . : ROADWAY DESIGN HYDRAULICS
- S SOILTESTRESULTS
,,,,,,,, SAMPLE | ocrapr STATION |...DEPTH. | AASHTO,,,i,L,L,,,,P,1,,,,,,,,,,,,,,,,,,%BYWEIGHT,,,,,,,,,,,,,,,,, %PASSINGSIEVES,,,,,,,,,,,,,%i,,,,,,,,,i,,o INCOMPLEWE FLANS
NUMBER |- 3 INTERVAL CLASS. |77 | """ |C:SAND|F. SAND| SILT :| CLAY 10 40 200  |MOISTURE ORGAN'C
S-01 . CL 0+99 3 25 3.0 3 A-2-4(0) - 12 ‘NP - 322 58.0 1 54 4.4 100 92 - 10 1 - -
————————————— $8-01-- | : 4ftLT: | - 41487 - | - -50-6.5 -1 - A-3(0) --|:19 | NP | 150 -:| - 812 - 1424100 400 et 300
SS-02 4 ftLT: 11+87 : 10.0:-11.5 A-3(0) 21 ‘NP - 378 59.7 - 0.1 : 2.3 100 81 3 : - Co- DOCUMENT NOT CONSIDERED FINAL
S$S-03 C4ftLT 12469 9.0-10.0 A-3(0) - 17 ‘NP 1 39.7 59:1 © 0.0 1.2 100 90 C1 : - Lo UNLESS ALL SIGNATURES COMPLETED
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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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DIVISION
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GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-5021 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

s

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

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

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

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

ANGULARITY OF GRAINS

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf{% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —ERA 5 A_OMPO 15 ROCK (WR) 5= 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS I MATERALS INERAL OGICAL _C SITION p— 5 =25 1 FINE T0 COARSE GRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7-Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L | GNEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
pros a3 ] a4 [ a5 a6 a7 ataz | asas —— . M
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. e a3 -6, A7 COMPRESSIBILITY eVl LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 ‘ I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
0 | ST ek PERCENTAGE OF MATERIAL P L SHELL BEDS, ETC.
. cLaY ' WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
- o35 35 5 o v s s e | oSS | T ORGANIC_ MATERIAL CRONDAR  SILT 5 QLAY OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC _MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
ATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-62 TRACE 1-10% HAMMER IF CRYSTALLINE. %IEOL'}iLA"GLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-517 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | 0 ipection (Dip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 Mx| 41 My |49 Mx| 41 MN |40 Mx | 41 M [ 4@ Mx| 41 N LTILE R e . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF S DRt LN A2 TRCH
ol & M e |10 mx |18 mx | 11 vy |11 |18 mx [1@ mx] 10w | 91w e 8 HIGHLY HIGHLY ORGANIC > 187 > 20% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROP INOEX | @ ° [ amx_ |8 m]i2 ux|16 MK[NO MX|  AMOLNTS OF ORgemc 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
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES |STONE FRAG, QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
prEv— P Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, :OST rs;ospans ARE DULL AND ol;scowrnso, sumi Sr;%w CI;AV. ROCK :A: PARENT MATERIAL.
S SUBGRADE EXCELLENT T0 Go0D FAIR TO POOR POOR FOOR | UNSUITABLE SPRING OR SEEP e MADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH S COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
O - N :
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?g:‘;m" {FM.] - A MAPPABLE GEDLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED o (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 CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION F_TESTED, W! Y PT_REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
GENERALLY LOOSE 470 10 SOIL SYMBOL GeT our TEST BORING O NeraIeR TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A RTIFICI . F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL Al AL FILL (AF)OTH NE PENETROM SR SRRt e e S OSUALLY INDICA .
(NON-COHESIVE) DENSE 38 0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
deLTTE-FEI:?.V Msous.;;awinrr 84 Troo 1% 0.? TTOO 2!.0 =777=77= INFERRED ROCK LINE ‘O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MaTERIAL e g jm2 A PiezovETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIOED BY THE TOTAL LENGTH OF CORE
A o Je *Twye? ALLUVIAL SOIL BOUNDARY INSTALLATION O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
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 m UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0.075 0.053 UNSUITABLE WASTE L B ey o | waro CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE ST cLay UNDERCUT R\ ACCEPTABLE DEGRADABLE. ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) COB) R SAND SAND bl P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 8.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7= ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
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
7 SATURATED - USUBLLY LIOUID: VERY WET. USuaLLY € - YOID RaTIO SD. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
10UI0 LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
bl s it FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLI0: 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 . L BENCH MARK: BM92
el L pLasTic LiMiT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS N-81586.9044 E-2264662.2379
R VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 52.85 FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cme-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
" DRY - O REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD: FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX (PD) ORY STRENGTH [X] cve-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC - o5 T VERY Low [] runc.-cersioe inseTs FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST 0 HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT TRICONE _ 2 9" STEEL TEETH [ wawo avsen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
o o INDING R
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

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

O
O
U

OOo

UJ

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED 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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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.

R-5021

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.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 10 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
CENERAL CRAWLAR MATERIALS SILT-CLAY MATERIALS O ATERALS L L p— FINE 70 COARSE GRAIN IGNEGUS AND VETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (G WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P el 3 | ey ot [ a5 [ w6 | 47 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. E?ﬂs?.ocgggzgé SE:LS;L' f}g‘a e CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS.  [A-l-a [ A-1b e COMPRESSIBILITY :gg—(cmég)“'-'-mE 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
0000 00049 1 -
PT— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY Rock [T— T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R e e O e A/ NECOUERED IN THE CORE BARREL DIVIDED
d (CP) SHELL BEDS, ETC. B
No (s M PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
oz?a gr’:; gg ::: ?a':'i ORGANIC MATERIAL B e VTR OTHER MATERIAL ROCKS OR CUTS MASSIVE Rock.
ORGANIC MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
_ _ SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS Mav SHOW THIN CLAY COATINGS IF OPEN. | oo pinECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LL 40 MX| 41 MN |40 MX| 41 MN| 40 MX | 41 MN 40 MX| 41 MN vV SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF N TR
LITTLE OR HIGHLY ORGANIC Y Y HIGHLY 357 AND ABOVE
Pl 6MX | NP |10 Mx |10 Mx | 1LMN [ 11 MN [ 1 Mx |1 MX | LI MN | 11 MN WODERATE HIGHLY L > lex > 207 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO MR' AA?ACTT”"E OR FRATCT”:EP :F?:E A'-OT"G T"’“‘C:R;“TE"; HAS BEEN DISPLACEMENT OF THE
SR YRS |STONE FRGe. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHE LLEL TO THE FRACTURE.
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
pr— pw— Zeu PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
EXCELLENT T0 GOOD FAIR T0 POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED B
A5 SUBGRADE POOR OJUUI' SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN IFP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7°5 SUBGROWP IS < LL - 30 41 OF A-7-6 SUBGROP IS > LL - 39 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC 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 | COEECTNERR R | PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23%%  DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY LG PR SOIL SYMBOL Qm oo TEST BORING () SLoee morca T GO EXTENT. SOME. PRAGMONSS OF STRONG. ROGK USUALLY. REMaML LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
aF;?hEJ:IE:E MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 30 70 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 4708 2.5 0 1.8 =777=/77= INFERRED ROCK LINE (O MONITORING WELL ‘$’ WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
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 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 2000 0.42 025 0.075 0.053 e B e B | ero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE [NTRUDED ROCKS.
BOULDER coBBLE GRAVEL conse e st cLaY UNDERCUT NN\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN.
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 v/;;a. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. cl::‘UALg- Tﬁm?ufsﬁﬁ'”ﬁaﬁr'?ﬁfi3”53353 STAOM:&ORDUCSF;TARF;'LESZATIILO';E?‘FET;Z%TN ISSSAEDIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE 8
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | gy . py aToMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LI10UID: VERY WET. USUALLY € - VoID RaTIO SD. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGVENTS 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 SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESS . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
LL — L Liouip LIMIT i _ ) URE. CAN BE SCRATCHED READILY BY
FOSS. - FOSSILIFEROUS SLI - 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 —
e rE ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS « - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: LOCATIONS AND ELEVATIONS OBTAINED WITH RTK SURVEY
PLL _L PLASTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS GRADE GLOBAL POSITIONING SYSTEM (GPS)
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
-+ DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: _
st | SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
CME-458 [] cuav aits automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
CDORY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET U.C.P. = UNDIVIDED COASTAL PLAIN
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] s HoLLow sucers [Je [ TNDURATION
LASTICITY INDEX (P11 DRY STRENGTH CME-550 [[] wero Face FinceR BITS (v FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODE"AT:L: TPLAST": "5;2: " MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
O O (] sounoime a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core a7 [] vane seear TeST HARP HAMMER BLOWS REOUIRED T0 BREAK SAMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. . :
O 2 7/8" DRAG BIT ] EXTREMELY INDURATED 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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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.

R-5021

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 1S 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 MINERALOGICAL COMPOSITION 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 ORGANC MATERIALS pPa— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLAss. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el 3 | ey ot [ a5 [ w6 | 47 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
sl NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-1b 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
swBaL  Booodgosed i SLIGHTLY COMPRESSIBLE LL <31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
3 i MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6655589358 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ;sg:)mmmnv RoCK [ I I g:ELsE;gggL.E Tntock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
::g 533:: 50 x| 51 v PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
"200 |15 MX|25 Mx[10 MX ORGANIC_MATERIAL SOILS SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pm— TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *0 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 RY SLIGHT ROCK GENERALLY FRESH. JOINTS ST TS MY SHOW TH g
w - — |40 x| 41w [ 40 mx| 411 | 40 1x | 41 v |40 Mx| 41 SOI','}SE"'J: MODERATELY ORGANIC 5 - lon 12 - 207 SOME 20 - 35% (V\F 3|.|‘::')LIG c355125§0NLz Bnoizu' égé'énisﬁ Fgl‘:EED'siol'r;E ;F?:EH?LY. RoiKO:mGs:NquQ; 52311'5": Saljswgpﬁg' DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
Pl 6 MX N |10 Mx |10 x| 1o v | 11w | 10 Mx | 1o mx | 1w | 1 v I;«JDéRATE HIGHLY HIGHLY ORGANIC > 10% > 20% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
oR .
RO INOEX | @ 0 0 ame | 8 M [12 Mx[i6 Mx|No mx AMOUNTS OF s GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO —;‘I‘gg REfAi?:E‘:TTL'U“EUg ::U“TCJE”:EP :;?;:.ELS.LOTNDG T":‘E‘C:R;:TES;E“AS BEEN DISPLACEMENT OF THE
ORGANIC (SLLI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
USUAL TYPES |STONE FRAGS. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
OF MaJOR | GRavEL, o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
. A
MATERIALS | sanp | SPND | CRAVEL AND SAND Sos SoiLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N RATIG S J— P U I ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MoD.) gRANHS%JBN goc:gg. :os‘:m:z;nsmns ARE DULL AND IJIFSCELLDTRED. SOMEF s:onw cu;Av; ROCK HAS PARENT MATERIAL.
A5’ SUBGRADE POOR U O~ SPRING OR SEEP e o ER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7°5 SUBGROWP IS < LL - 30 41 OF A-7-6 SUBGROP IS > LL - 39 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {FM:) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE oS OF PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 227925 pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY L e SOIL SYMBOL Qm o TEST BORING O oLoee inoic T GO EXTENT. SOME. PRAGMONSS OF STRONG. ROGK USUALLY. REMaML LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
aF;?hEJ:IE:E MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL (@F) OTHER CONE PENETROMETER IF_TESTED, WOULD YIELD SPT N _VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
(NON-COHESIVE) DENSE 30 10 50 Trn ROADWAY EMBANMENT D) AUCER BORING & =& VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY'INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = m— [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
al:TT-:IBAV MEDIUM STIFF 4708 2.5 10 1.0 =77=/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 QUALITY DESIGNATION ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
ERIAL F;snrr 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COH -
COMESIVE) VE :A:;w 15 >rga3e 2 )rod 4 wTrpet ALLUVIAL SOIL BOUNDARY A RSEUTATON (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLA?EIFIED AEXTCAVATION - o ENCLASSIFIED 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 UNSUITABLE WASTE k4 ACCEPTABLE,BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED
BOULDER coBsLE GRAVEL COARSE FINE st cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE RoCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (COB. (GR.) SAND SAND (SL.) (L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 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 IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y/ - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC .
FOR F MOISTURI RIPT SOF T 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 ngT - gi';“ZLUI'C"E;g:ETT::TTION rest :’:PT - SPEESSEFTEI'SETER 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.
- o S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON T O RoOr EECVENTB MTTHIN-A STRATOM EOUAL T0 OR GREATER THan 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE | F - FINE oL - oILT.SILTY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH L v
: .o sikh ST - SHELBY TUBE SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L o HloutD LM FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - Rock FINGERNAIL o L TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
P::ﬁ;': e - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL - TOPSOLL (T - SU LS USuALL ¢ ®
s ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATION DATA COLLECTED USING RTK
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS SURVEY GRADE GPS SYSTEM
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
- MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
OM 1 OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: ¥
ot L SHRINKAGE LIMIT g g s MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[C] cMe-asc [C] cuav eits 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 2.008 - 0.03 FEET U.C.P. = UNDIVIDED COASTAL PLAIN
ATTAIN OPTIMUM MOISTURE D CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
STASTIETTY ] & vouow ucens e [ TNDURATION FIAD - FILLED MMEDIATELY AFTER DRILLING
PLASTICITY INDEX (D DRY STRENGTH CME-550 [C] 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 [C] runc.-carsIDe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [C] vene suean TEST 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADVANCER
:Fg:ffﬁ_'-:sﬁ'?s”c " '0‘:;2:0“ Mi?é";'“ [C] rost HoLE DicoeEr MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
[C] portasLe HoisT TRICONE _ 2 Vg STEEL TEETH ] wewo eucer BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
o™ . R ]
[X] cME-45B U SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT VANE SHEAR TEST

(|

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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A
5
[o~]
‘% DOCUMENT NOT CONSIDERED FINAL
(73] UNLESS ALL SIGNATURES COMPLETED
%
<)
2
-YI4A- TS Sta. 41+4572 8 I \*
o !
END WALL 8
] | STA. 41+12 -YI4A-
B
|
3 BEGIN EB2 WALL '
’ END EBZ WALL,
8 [Siaa0r36.83 -vida- l |I | BECN WAL B aa-
' |
8 38 STA, 4040761 -viad- |sr,'§!' 404124 -YIdA- |
40 N7
_________ —— S — S
_________________ =
_—::______:__Q______:::_)_ T -
_____ E'_='_='_='_§'_='-_='_'=_'__='_=_=E e ,
?_________rWKITF_E“U_ | L—_|_WTE_5W_5 ___|____
_____________ STA, 39+0LI6_-YI4A- STA. 39+04.79 -YI4A
~— -~ JC; . —_ e
— e — Vs
’} - —mekH—, \\ 7 % a 40 8T
s BEGN WAL 10 i N Hi S [gEo EmiWALL, ||
L]|;,_,~.-2l| STA, 38+69,99 -YiA-| | A JBEGIN WALL i
S 7433212 E v N |§| | TA, 38+7 -YI4A-
B ﬂl ISBKD | |£ |§ , ) ﬂ
O o &
.'bii‘!su er 2} ||E|— lSI E W .
- | gl e
_ %) BsT
Sl B % g n | /)
2 3 |
: E T il | A 4 /
i ?J J@c - A ||| || | / h
—YI4A- ta, 3649236 | . 1 |
END CONSTRUCTION | ; 0' | ) | | | , / K
=Y|4- = - 5 te IR )
-rm Pg;gg;‘fqggog 59 YI4B- PT _Sta. I1+5261 o l § e@ 8 - o,l : S |l| { |
§ I l I
V48" LT g & {j A\ \I }|| | ;
PI Stq_11+18.36 5 8 I ||
A = 90°00° 00. A8 rws |\ '|_ | |
D = 9529 341 AN ;e | | |
L = 9425 - , L |
T = 6000 ) [ | E
B" o0 T ¢ mll |
MATCH LINE -Y14A- STA 35+50.00
SEE SHEET 5

Q
2
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=YI4A-
Pis Sta 43+21.89 PI Sta 46+32.50 Pis Stg 49+3592
©s = T 45 25r A = 25°44' 32" (RT) Bs = 745 251
Ls = 26400 D = 552 354 Ls = 26400
LT = 176ir L = 43806 LT = 176J7
ST = 88J5 T = 22279 ST = 88I5°
R = 97500
SE = SEE PLANS
-YI4A-
Pis Sta 52+87.87 Pl Sta_57+76.58 Pis Sta 62+0260
6s = 554’ 41.7" A= 3447575 (LT) 6s = 3 2I' 353"
Ls = 26400 D =428470 Ls = 15000
LT = 17610 L = 77682 LT = 10002
ST = 8809 "7; 40081 ST = 5002

= |

79.00°
SE = SEE PLANS

-YI4E - POT Sta. 846487

W00DS

-YI4A- SC Sta. 44+09.72

MATCH L,

)/

END _CONSTRUCTION
-YI4E - ta. 9+

O

o /)

a- cs sto. 484477 ﬁ//
: .

i/

~Y14A_ S
SEE SHEET 3 4

3+50.00
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-YI4D-
ta 13+79.72 Pi Sta 22+3179
332r 318 (LT) A = 490/’ 579 (LT)
44 58. D = 1044 588"
1032 L = 45613
15970 T = 24309
533. R = 533,
SEE PLANS SE = SEE PLANS
gPVC__ . — N — — — — — —

ISBKBUS

-Yi4D- PT_Sta. 15+30.34
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NOTE:

-YI4A- SC Sta. 3340042

-YI4A- SRS Sta. 30+8042

30 @
e}
&
~YI4A- CS Sta, 28+i64 ben //
§\§\\
———
-YI4A- POC Sta. 2747486 /
¥i4C— POT_ Sta. 10+81J8
BEGIN CO RUCT IO A
~YI4A= Sta.27 +2000 3 /
-riA- PCC Stg. 2740000 & I Il
i
)
/
I
/!
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£00C S¥SN/E8 AavN

N PR:3B B¥730 /S 247153 PISta Pls St 29+0457
NG £ 2 A A 274759211 A = 5 s = 631 L5
I\\Ls = 150 = 357052 J D =A56'24 Ls = 26400

\‘L&;\= 10001 = 57700 & 2 S Wy = 17602
SN, 500r T = 292357 5 NSBLE' w=88'
XK, R = 145009/ -
/ \°‘<% SE = sggnms SE ="SEE_RLANS
\(?/7' \% < /A- \\\
Pis Sta 32+z% PISIG/33+8649 _ Pis SIa 35*%_
6s = 420 A .=,/G 47 38 (RT s = 420
Ls = 22000 /NNDE 357052 Ls = 220
LT = M67r 7194 LT = 14671
ST = 737/ 37 = séor ST = 7337
YR = 14
/) SE = SEE PLMNS
~. /7 v/
&
N, S
£ .
N\ e% H
AN %s ¢ \\
N 7\ @/ A
N N\ p
Js &N\ \/\//)
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I /svl%AWNS.TABélMZ
E
S40 -YI4A- 40+o4 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 40 .
PAVEMENT <6 RT WBOB 02
. . 41+12 . .
- 1'RT EXISTING GROUND
30 —l . . 30
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ Y 300
. . . . . . MED. DENSE BROWN SAND WITH | . . . . . . . . . . . ' ' . . . .
20 | | | | | TRACE T0 @D smen o S A L . o o ST TR SN U ST SN 20

e ———— -
. t) ! . ©— .
VERY LOOSE [¢ TO MED. DENSE . GRAY SAND, SAT.

< O N S S S T

(® LOOSE TO MEDIUM DENSE GRAY BROWN SAND AND GRAVEL WITH : ‘ s — —— -
" STIFF BROWN SANDY SILT, MOIST (ROADWAY EMBANKMENT) : N ‘
‘ : \ i
0 _ -~ o
rrrrrrrrrrrrr ® - - MEDIUMS'FIFFGRA‘(CLAYWE'F(WACCAMAWFORMATION)—r—r—r—r—r—r—r—r—r R 4 T T T T T e
- s
‘ _ : : ‘
' —(GD=} 7 MED. DENSE TO VERY DENSE
: g GRAY SAND, SAT. - :
] WACCAMAW FORMATION) ' ' ' ' ' ' ' ' ' ' ' ' . . ' ' ' '
10 : b ." : : : : : : : : : : : : : : ‘ : : : © 10

80 3 3 3 3 3 3 3 3 3 3 3 3 3 3 : 3 3 ‘ NOTE: GROUDLINE PROFILE TAKE FROM ROADWAY DESIGN FILES _80
e - o - - - - - . - o S - S DATED 127720 /2017 "~~~ *"1 " 77 S ] """"" -

INFERRED STRATIGRAPHY IS DRAWN THROUGH ‘
THE BORINGS WITH BOTH PROJECTED ONTO THE PROFILE

=20

39+00 40+00 41+00 42 +00

SEETSSE
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PROFILE THROUGH BORINGS PROJECTED ALONG WALL 9 — ENOINEER ENGINEER

INCOMPLETTE PLANS

i o o L L L j ,,,,,,,,, j ,,,,,,,,, ,,,,,,,,, j ,,,,,,,,, j ,,,,,,,,, j ,,,,,,,,, j rrrrrrrrr j rrrrrrrrr j rrrrrrrrr e R I DO NOT USE FOR R/W ACQUISITION

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED

60 - T S S S S S S 60
BEGN- "4 ?0*38.82\
50 L Tl EXSTNG GROWNO 50 |
22-88 ‘ : AT II*I4
: : : : : : : : ‘ SS-82 : : : :
40 | 1,,,WB09,ol,,WF“?%?O?W,%?f °3,,, lMssed o 4o
PAVEMENT NE 39 L Y 4E4 EOO . . . .
Na ‘ : : : :
A= [ : ‘56_ ||‘EOO

GRAY SANDY SILT, WET (U.CP) .

3 SO 3 3
| e 0

Y . VERY LOOSE Td VERY DENSE ‘GRAY BROWN SAND ~AND CRAVE[ """""""""" 0 o
' . MOIST (ROADWAY EMBANKMENT) '
9 LOOSE TO VERY DEP':‘SoElsBﬁ(?(‘;INSASTATUDNEII{;I;BESRA(\:CE)TO LI'I'I'LE ORGANICS,
N | o S S ST T o S 10 |
BT BT f
VERY HARD TO MOD. HARD 'GRAY LIMESTONE
D230 S U AU T ST ST SO SUUUUUUN SUUUURTS SUURUUNY SUUUUUNN SUUUUUNS UTR 30 |
. SOIL TEST: RESULTS . .

' ' SAMPLE OFFSET STATION ' DEPTH AASHTO :L‘L, Pl . % BY WEIGHT . % PASSING (SIEVES) % . .
'"_40"%""""9""'s§=()ba"'571.'r" "40»54"'51 'T-E'R';A%' - 'AC-'L;(S'gi"vzz'wP < gN'D' 'FsiAiJsl') Sé”1 'Céé "157[;7"_'%'”” 'M'UI'S'TL'YR'E"O'R'GW'C' R EEEEEEEE e R R G R s R P R F L LT ET PP PRPPRPRS. Le e e e .. =40,

‘  [5509 | 37LT | 40+64 [35.5 - 35.0 | A2 4107 [25]6 [50.7 | 23.1 | 10 | 76.6 | 90.6] €5 | 28 | - - ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1 1 1 3 3 1 1 1 1

SS- 10 J8LT 41+37 38.5 - 40.0 ' |A-7-5020) | 55 | 20 7 9.6 [43.1 40. 3 100 96 4 N-I'] -
SS- 19 18RT 46 +47 13.6 - 15.1 .| A-3(0) | 12| NP | 46.4 48.9 | 0.8 3.9 97.4 88 4 4

' ' S5S-82' CL 11+00 0.0 - 1.5 | A2-40 | 17| NP 43,4 40. © 10 6. 3 100 94 7 L 2.2 | | | . . . . . ) ) . . . ) . .
=50 . [ser CL 17%00 [13.0 - 4.5 | A 30 | 7| WP[53.1 [44.6 | 1.2 11983 73] 3 - - R o o o o o Co o Co U ST SO C S S - =50
| | R S S S S S S S S S S S S S S -60 |
B 1 I S S S S R U S S S S S S S R R U SRt SRt S SO SR SR SRS SN SRR -70

80 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 NOTE: GROUDLINE PROFILE TAKE FROM ROADWAY DESIGN FILES _80

T T A o oo oo oo Coo o Coo s LT A oo o oo oo DATED ]2/20/2017 """"" """"

INFERRED STRATIGRAPHY IS DRAWN THROUGH ‘

: : : : : : : : : : : : : : : : : : : THE BORINGS WITH BOTH PROJECTED ONTO THE PROFILE ‘

90 : : : : : : : : : : : : : : : : : : 90
39+00 40+ 00 41+00 42400 43400 44400 45400 46+00 47 +00 28100 49 +00
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| TOP OF WALL
@ LOOSE TO MEDIUM DENSE GRAY BROWN SAND AND GRAVEL,
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Q,ST,(RQAPWAY,EMEAN,KMENTJ,,,,,,,,_,,,,,,,,:,,,,,,,,,:,,,,30
VERY LOOSE TO VERY DENSE BROWN SAND, WITH TRACE TO
LITTLE ORGANICS MOIST TO SAT. IUNDIVIDED Cc.P)
S 10
. . . . . . . . . . . . . . . . VERY HARD GRAY LIMESTONE . . . . . . . .
‘ ‘ SOIL TEST RESULTS : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
' ' SAMPLE io o r DEPTH AASHTO 9% BY WEIGHT . % PASSING (SIEVES) % . ' ' . . . . . . . . . . .
=30 ... | No | OFFSET | STATION | npgpvar | ‘ciass |MD| Pl I CoaNpTrsAND T sl [ oraY 110 [ 40 ] 300 | MOISTURE: onoavie | L L L L L o o o A S S . . P, .. =30
7 | 1T 37+29 | 5.2 - 6.7 A-3(01 |20 [NP|60. 1 | 36.8 | 0.4 | 2.6 | 100 | 8§ | 35 21 | 2.5
; 2 | 11 37+29 | 23.7 - 25.2 |A-2-4(0) |21 | NP| 4.4 | 77. 1 | 4.1 | 4.4 | 99.6] &g | 2r N -
: 13 | 1T 37+29 | 26.7 - 30.2 | A-4i0) |24 |6 | 8.6 |46.3 | 25 | 18. 1 | 100 | 96 | 50 37
‘ 14 1t 37+29 [33.7 - 35.2 A-7-5(33) |60 29| 3.9 | 3.2 | 47.5 | 45.4 | 100 | 97 | 94 62
-40 . S S e S e s . S S S S S S S S SR -40

5021_GEO_WALL8_11\CADD_GEOTECH\PlanProf\r50821_geo_pfl_WALL10.dgn

So

NOTE GROUDLINE PROFILE TAKE FROM ROADWAY DESIGN FILES

o D e ey O TORRATE O TR e

INFERRED STRATIGRAPHY IS DRAWN THROUGH

THE BORINGS WITH BOTH PROJECTED ONTO THE PROFILE
=90

Q6-JUN-2
C:\Proje
alans

39+00 40+00
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=== CATLIN R-502] )

Engineers and Scientists ROADWAY DESIGN HYDRAULICS

PROFILE THROUGH BORINGS PROJECTED ALONG WALL n 0 L=

INCOMPLETTE PLANS

DO NOT USE FOR R/W ACQUISITION

‘ ‘ ‘ SOIL TEST RESULTS j ‘ ‘
. . . . 1 : VEIGHT ‘| % PASSING : (g EVES. % % . . . . .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SAYoLE | oreser | stamon | el | GRS i | Pl e T e T o L L g0 | MorsTugE ORGANIC |- i
S$5-01 . 1RT - 32+49 0.0- 1.5 | A-3t0) 18 | NP | 50.6 43. 3.5 1.9 BU 1| 84 3 L 1.8 . .
S5-02 . 1RT . 32+49 57-7.2 | A-30 30 | NP | 28.3 66. 4. 1.4.] 99.6| 86 7 - - . . . . . ' '
S503 | IRT | 32+45 | 13.7 - 15.2 |A2-400) |26 |8 | 4.1 |78.4 | 1.3 | 6.2 | 99.5] o7 | 27 | - - ; ; ; ; ; 1 1 T D ERED FINAL
S5-04 . 5RT . 35+53 .6 - 7.1 | A-3t0) 21| NP ]| 66. 29. L2 1.5 | 100 88 4 - 3.2 . . . . . ' '
: : : : : : © [[5505 | 5RT | 35+53 | 18.6 - 20.1 | A-2-410) | 25 |NF| 0.6 | 89.8 | 3.4 | 6.2 | 99.8] 100 | 19 | - - : : : : : ‘ ‘ : : : :
AR T I I - |SS-06 | ~5RT - | ~35+53 [28/6 - 30. 1 | A-4t0) | 1815 | 19.3 |45.6 | 23.2 | 11.9.196.8] 90 | 43 [ - | s - ot cotoe STttt St Py R T ot T
. . . . . . . S5-07 5RT . 35+53 33.6 - 35. A-7-6036) |62 |33 | 3. 3. 40.7 52 | 100 98 93 60 - . . . . . ' ' . VE = 5 0 . .
S5-92 ¢ cL - 36+86 0.5 - 1.5 | A-2-410) |23 | NP | 37. 53. 5. 5 3.2 99 90 11 - - ' ' ' ' ' . . : : .
S$5-93 cL . 36+86 5.0 - 6.5 | A-3t0) 19 | NP | 68. 24. 3.9 2.2 .| 100 75. 7 4.9 .
SS-94 ¢ CL 36+86 13.6 - 15.1 | A-3(0) 19 [NP |51, 44. .1 2.8 188.4| 63 5 -
77777777777777777777777777777777777777777777777777777777777777777 S$5-95 | cL 36+86 18. 20.1 |A-2-4t0) [25 | NP 1. 189 4.4 5 199.9] 99 18 -
SS- 15 ¢ 3LT 37 +86 5,0 - 6.5 | A-3t0) 14 [ NP [60.4 | 34.8 2.4 2.4.] 99.8] 80 3 9 2.9
SS- 16 ¢ 3LT J7+86 | 23. 25.2 | A-4t0) 21N | 1.4 86 5.1 7.5 100 99 35 34 -
SS5- 17 . 3LT 37+86 |28.7 - 30.2 | A-4t0) |19 | NP| 26 42.2 4.7 17 | 96.6| 84 36 34
Ss- 18 ¢ 3LT J7+86 |33.7 - 35.2 MA-7-6(35) |59 (30| 0.9 1.5 42 55.6 | 100 99 98 ‘53
60 ST- 10 . 17LT 38 +46 32.7 - 34. A-7-5(51)|74 |44 | 0.9 1.5 J6.6 [ 61.3 | 100 [99.5 [97.8 75 60
50 gg-g% BN W Seerse2 50
SS-01 . . . TOP OF WALL . SS-04 . . SS-94( . SS-15] . . . ®1 VERY LOOSE TO MEDIUM DENSE GRAY BROWN SAND AND GRAVEL,
53702 : : : : . 35.05 : - [SS-95| -~ |ss8| : : : : MOIST (ROADWAY EMBANKMENT) 3
SS-03] . . . g . SS-06 . . YIAA_3700 . SS-17| . . . (®: VERY LOOSE TO VERY DENSE SAND, WITH TRACE TO LITTLE ORGANICS, . .
40 ¥ : PAVEMENT : . : SS-07 . © 36+86 . SS-18| . . . MOIST TO SAT. (UNDIVIDED C.P) \ . .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, WBI-OL. . T WO WRL CL EB|B4O
‘ 32+49 WBII-0 WBI-04  WBI-05 WBII-06 WBII-08  WBII-09 WBII- |0 WBI-I 38+49 : : : : ‘ : : : : :
. ‘R BI-03 34+5| 34+99 35“"53 36"'52 : 37+39 37"'86 14 LT PAVEMENT
- END WA%* 33+04 33+48 33+89 B ‘R . 3 L — v
CSYIAASSTAL 32*45\ 137LT oL 2RI 5 RT__ 3'RT ‘ :
30 ‘ ‘ ‘ ‘ ‘ : O O 1
Tl o :'EXISTINGGRDIJND

B N e R B T L R e
f @o7oD
720”; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -20 |
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CAUTION NOTICE

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

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

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

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

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

NOTES:

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

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

PERSONNEL
S.N. ZIMARINO

R.E. SMITH

C.E. RAWLINS
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-5021 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

s

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

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

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

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

ANGULARITY OF GRAINS

HARD ROCK

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

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

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN

REPRESENTED BY A ZONE OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

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

OOo

UJ

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

. THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
VERY STIFF,GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED. OR ROUNDED. WEATHERED féf_}’éf NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION —— —RA A_ T ROCK (WR) 5= 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS I MATERALS MINERALOGICAL COMPOSITION p— 25 =25 1 FINE T0 COARSE GRAIN TGNEOUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7-Z7>2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
GROUP a3 | a4 | a5 |6 A7 | aLaz | asas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L | GNEISS. GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
. g NON-CRYSTALLINE | — — —] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN S
CLASS. e a3 -6, A7 COMPRESSIBILITY eVl LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 ‘ I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
0 | ST ek PERCENTAGE OF MATERIAL P L SHELL BEDS, ETC.
. cLaY ' WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
';; 0 83 35 s v v 3 3 > o " ORGANIC MATERIAL I T OTHER MATERIAL FRES ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER ROCKS OR CLTS HASSIVE Foct.
SHLANIL Tajeniab 2219 2L9 2TReR MATeRIAL H K H, CRYSTAL! HT, FEW N MAY SHOW SLIGH AINING. K RIN UNI
VATERIAL TRACE OF ORGANIC MATTER 2 - 37 3 - 57 TRACE 1- 0% HAMMER IF CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-517 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | 0 ipection (Dip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L 40 x| 41 My |49 Mx| 41 MN | 40 Mx | 41 M [ 40 Mx| 41 M LTILE R = " . . AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF o = ey ot
ol & M e |10 mx |18 mx | 11 vy |11 |18 mx [1@ mx] 10w | 91w e 8 HIGHLY HIGHLY ORGANIC > 187 > 20% HIGHLY 357 OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INOEX | @ ° ° amx 8]z mx|16 mx[no mx AMOUNTS OF O GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES |STONE FRAG, QRGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SiLTY CLAYEY HATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN. RATING EXCELLENT 10 GOOD FAIR T0 POOR FAR TO | poor | unsuiTaBLE ew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRaTA e SOLL SOUNG UNDER HAMMER BLOWS AND SHONS SIGNIFICART L0SS OF STRENGIH A& COMPARED PARENT MATERIAL-
AS SUBGRADE POOR W 0 WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
SPRING OR SEEP .
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN B RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
COMPACTNESS OF RANGE OF STANDARD RANGE OF UNCONFINED o {MOD. SEV.) A;aorcmr« BE EXCAVATED wl;;i RA ’EEO;OGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION W! Yl LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : .
GENERALLY LOOSE 47010 SOIL SYMBOL GeT our TEST BORING O NralNIon TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 NS F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF)OTHI NI NI M| .
(NON-COHESIVE) DENSE 30 10 50 TN RoADWAY EmpankMing (1) AUGER BORING @ 2 VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
su:-:mv MEDIU;dFiTlFF 84 Troo 35 2.5 TTOO 2!.0 =777=77= INFERRED ROCK LINE ‘O MONITORING WELL WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL Rs I - i ! 1 i PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VE D:A:DI s 2030 2704 ey ALLUVIAL SOIL BOUNDARY A NeTaLLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT m UNCLASSIFIED EXCAVATION - UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0.075 0.053 UNSUITABLE WASTE L B ey o | waro CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
S0ULDER coBBLE RAVEL COARSE FINE ot Loy e R s e N eock EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLOR) CoB) R SAND SAND bl P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
- ) - (CSE. SD.) (F_SD.) - ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 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 8.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY e - VOID RaTIO SD. - SAND, SANDY S8 - 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 R MOR T N R FINGER PRESSUR RATCHED R THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- Lioud Lt 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 R R . JOPSOIL (TS.)
SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATIONS OBTAINED FROM R502I_LS_TNL.TIN
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
ENT USE S ECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
oM OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJ 0J WIDE 3 TO 18 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
oL L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cme-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX (PD) ORY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
RUBBING WITH FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene srear TEST [l casms [] wr aovencen HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] Post HoLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT TRICONE _ 2 9" STEEL TEETH [ wawo avsen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
o o INDING R
| 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

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:

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
S.N. ZIMARINO

R.E. SMITH

C.E. RAWLINS

INVESTIGATED BY _ T-C. BOTTOMS

DRAWN By _T-C. BOTTOMS
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-5021 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED.

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:

WEATHERED féf‘\% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >

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

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

SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSTTION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC MATERIALS CRYSTALLINE =, <27, | FINE 10 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *280) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. rOCKk R 7> Z7-2] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
a3 | a4 | a5 a6 a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. (L. L.| GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRoUP ALA2 | A4 A5 NON-CRYSTALLINE | — — ] FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN e
CLASS. e a3 -6, A7 COMPRESSIBILITY eVl SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL R N SLIGHTLY COMPRESSIBLE LL < 31 ROCK _TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R NN MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL OIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 ‘ I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
s s PERCENTAGE OF MATERIAL o 1 SHELL BEDS.E'C.
18 CRANULAR | ¢y v MUCK, WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
- o35 35 5 o v s s e | oSS | T RI CRONDAR  SILT 5 QLAY OTHER MATERI ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TRACE OF ORGANIC MATTER 2 - 3% b TRACE .- 0% HAMMER IF CRYSTALLINE. DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
MATERIAL LITTLE ORGANIC MATTER 3-8 5 - 127 LITTLE 18 - 20% HORIZONTAL.
PA 4 - 5% - 127 - /.
SN 40 SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | 0 ipection (Dip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
L - — |40 mx| 41 mn |40 mx| 41 MN| 4@ Mx | 41 MN [ 40 Mx | 41 My LTILE R " ! . aND ABOVE vV SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF DIP. MEASURED CLOGKWISE FROM NORTH.
PI 6 MX N (10 Mx |18 Mx| 1M |11 N [ 10 MX |1 Mx| 10MN | 11 My COOERATE HIGHLY HIGHLY ORGANIC > 10% > 201 HIGHLY 35% OF A CRYSTALLINE NATURE. L » MEASU
RO NOEX | @ ° 0 amx [amx iz mx|ie mx[nomx|  ewowTs 0F ORgemc 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
S0ILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES |STONE FRAG, ORCANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 1SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaJOR | GRaveL, anD | FINE SILTY OR CLAYEY SILTY CLAYEY HATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
waTERlALS | sanp | SMND | GRAVEL AND SAND sous Sous Yy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
prEv— P Zew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND ol;scowrnso, smi Sr;%w CI;AV. ROCK :A:ED PARENT MATERIAL.
S SUBGRADE EXCELLENT T0 Go0D FAIR TO POOR POOR POOR | UNSUITABLE o= e SADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPA FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROWP IS < LL - 30 ; Pl OF A-7-6 SUBGROWP IS > LL - 38 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g .
ComPACTNESS On RANGE OF STANDARD RANGE OF UNCONFINED o {MOD. SEV.) A;aorcmr« BE EXCAVATED wl;;i RA chowclsrs PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION W Y, Al LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR 1SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : y
GENERALLY LOOSE 470 10 SOIL SYMBOL GeT our TEST BORING O NeraIeR TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 NS IF TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER TR e T e USUALLY INDICA K OF RAINAGE.
::,%LE.?OA,.'.’ESWE, DENSE 38 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 == = [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOF T 2104 .25 10 05 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES ¢ 100 BPF | ResipuaL (RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4108 2.5 T0 1.0 =777=777= INFERRED ROCK LINE MONITORING WELL COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND R
WITH CORE ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER:A:;IFF 15 >ng30 2 >104 4 wType? ALLUVIAL SOIL BOUNDARY yAN INSTALLATION CO— SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
- FIED EXCAVATION - RD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 UNDERCUT Z UNCLASSIFIED EXCAVATION UNCLASSI SEVERAL Hal
/] UNSUITABLE WASTI ACCEPTABLE, BUT NOT T
OPENING (MM) 476 200 042 025 0.075 0.053 538 caLow 3».3395550 ssxcsavanon L B ey o | waro CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED ?EIEA;IE\:J%LI:IGT;LNS?H'qu?ggﬂ vm;: H‘z li:rrrszggéosr):orcﬁ?sn THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FIne SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 10 DETACH WAND SPECIMEN. P TRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(BLDR.) (CoB. (GR.) SAND SAND (L. L) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SU uL L UL
(CSE. SD.) (F_SD) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE,
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74 ORY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIQUID: VERY WET. USUALLY OPT 'O'IJ;N:“T'::O PENETRATION TEST gg'” 'Szzzﬂgt:qgf gs- Bg';f” <PooN PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- - ; A e-v A - 5 - LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT, SILTY ST - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH THE TOTAL LENGTH OF STRATA AND EXPRESSED aS A PERCENTAGE.
n LIOUID LIMIT i . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
R?PNI?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: ELEVATIONS OBTAINED FROM R502I_LS_TNL.TIN
pLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
ENT USE S ECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
PT TUR - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJ 0J WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
P ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET
oy [X] cwe-asc [] cuav eits automatic [ | ManvaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 0.3 - 8.6 FEET NOTES:
~ DRY - O REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET
ATTAIN OPTIMUM MOISTURE I:I cME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] e HoLLow aucers e [+ TNDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [J cme-ss0 [] wero Faceo FinGer BITS [ FOR SEDIMENTARY ROCKS, INDURATION |:, B‘I’BI-IIEGHAFIII:EN’I:\:GGEZ ::::m e:R Ocssmscv::ni, HEAT, PRESSURE, ETC.
NUM| [0} AINS;
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE UBBING WITH FIN d
SLIGHTLY PLASTIC 615 SLIGHT [J vene srear TEST U casms [] wr aovencen HAND TODLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] post HoLE DiGoER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLE HoisT TRICONE _ 2 9" STEEL TEETH [ wawo avsen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
| — 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

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

O
O
U

OOo

UJ

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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