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PROJECT REFERENCE NO. SHEET NO.

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

R-2233AB 2

DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL_DESCRIPTION

GRADATION ROCK_DESCRIPTION TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE 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 TG STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

W

WELL DRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY GRADED}
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwQ OR MORE SIZES.

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. 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

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
ADBUIFER - A WATER BEARING FORMATION OR STRATA.

ANGULARITY OF GRAINS

OF WEATHERED ROCK. ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

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

O

VANE SHEAR TEST

EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

2 \ LETC. : THE ANGULARITY OR ROUNDNES: NS IS DESIGNATE R,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE H S OF SOIL GRAI D BY THE TERMS: ANGULA! N AR D e i o T oS i100, 5 SHALE, SLATE, E1C.
VERY STIFF, GRAY,SITY CLAY, NUST WITH WTERBEDDED FINE SAND LAYERS,HBHLY PLASTE, AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 160
ROCK (WR) E=2 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION RSTALLIE FINE 70 COAREE CRATN ToNEOUS A0 VETAVORPRIC TOCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 35% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBROD, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 Tas a-2 a4 lasla6]a7]a,a2 |Adas COMPRESSIBILITY ggg}-(tmcsrgaum& SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpE |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  [A-1-a|A-1b -5[a-2-6]a-2-7) A-3 | A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THaN 31 — ——] INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
FTE st N MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SYMBOL (3935998538111 NN 2 CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
Boogaccoediiiii NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 ?CEPEIMENTARY ROCK I : I g:gLisggggLé TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENGTH OF CORE RUN- AND EXPRESSED AG A PERCENTAGE.
’ I I e .
% PASSING LT~ PERCENTAGE OF MATERIAL DIKE. - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
s 10 GRANULAR MUCK, GRANULAR  SILT - C WEATHERIN
50 X ULAR| & ay g ORGANIC MAT LAY ROCKS OR CUTS MASSIVE ROCK.
=40 |30 Mx[s0 |51 MM SOILS | ooy | PEAT HATERIEL SoiLs SoiLS OIHER MATERIAL ROCK FREGH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RI
® 200 |15 Mx{25 MX[18 MX|35 Mx|35 Mx|35 Mx[35 MX|36 MN |36 MN[36 MN|36 MN TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% FRESH B, . A - ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 10 - 20 HAMMER IF CRYSTALLINE. HORIZONTAL.
- 5% - 12% - 20%
LIQUID LIMIT 4@ MX|41 My {40 Mx |41 i am Mx |41 MN a0 Mxf AL UMD sori s wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS If OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INOEX | & Mx NP 10 Mx |10 Mxi i it e e s 20 e (UM Co0E oR JiGHLy | MIGHLY ORGANIC 210% 520 HIGHLY 35 AND ABOVE o L1 gﬁvirggssgzil EEO:I(:PU:;EC]MEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP. MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX| 0 e ° 4 mx_ |8 mx]i2 mx[16 Mx[no Mx|  MODERATE ORGANIC GROUND WATER : FAULT - & FRACTURE OR FRACTLRE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 IDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPESISTONE FRAGS. | o | 11 Ty OR CLAYEY SILTY CLAYEY" ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLI) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR Gﬂﬂgtbﬁm‘ SAND| GRAVEL AND SAND SOILS SOILS MATTER STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS ¥y <4,
ENRATG . MODERATE g;irgglglgrikoﬁ?log;Oggfggagg%{glgﬁftUzagIgTS?B*UO:E&TSOERéNi !E;FECCT& I,? " FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR 10 Vew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) M L ME SHOW CLAY. ROCK HAS PARENT MATERIAL.
as A EXCELLENT. TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
OJUU"- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
= 30 - C THE STREAM.
P1OF A-7-5 SUBGROUP IS = LL - 30 ; PI OF A-7-6 SUBGROUP IS > LL - 36 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR _DENSENESS MISCELLANEGQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED [ SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIVES "CLUNK’ SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY Pensmamovaﬁggsmnca COMPR(ETSOSI\}ZEFgaFNGTH :??SVS“&LE%E:‘Q’;';?;?;‘ILN‘RE' oPT i TEST BORING DESIGNATIONS IF TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R g
CENERALLY VERY LODSE @ SOIL SYMBOL P auser sorns (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME ILTESDBEMEQQHE%E‘&’TKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
CRANUL AR LOOSE 47010 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 18 10 30 N/a ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 188 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COMESIVE) vEgsNSENSE 36 T0 56 THAN ROADWAY EMBANKMENT Q CORE BORING T - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE BUT |MOTTLED MOT.)- IRREGULERLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
758 o = INFERRED SOIL BOUNDARY SAMPLE o SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT Z oon ™) MONITORING VELL REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 T0 0.50 =rp_r= INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
¥ =T PIEZOMETER RESIDUAL (RES.) SOIL
SILT-CLAY MEDIUM STIFF i es 10 10 . ALLuvieL SoiL BouNDAR VAR conslaing RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERMIBLE ONLY IN SMALL AND RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
rr UNDARY
(COHESIVE) VERY STIFF 15 0 30 2704 b SLOPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PREGENT AS DIKES OR STRINGERS. SAPROLITE 19 ROCK_OUALITY DESIGNATION (ROD) ~ A MEASURE OF ROCK OVALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 >4 25/025 DIP & DIP DIRECTION OF O INSTALLATION CBR - CALIFORNIA BEARING . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
counni O~ sPT N-valLE VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOLIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 4@ 60 200 270 L UNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 @075 €053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
Py s ABBREVIATIONS HARD e or & OR FICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SaND s r::w SILT CLAY AR - AUGER REFUSAL HL - HIGHLY @ - MDISTURE CONTENT OOERATE ) SRODVES 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDRJ) (C0B.) GRJ L) cL) BT - BORING TERMINATED MED. - MEDIUM V - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLIS FACE THA FROM FRICTION ALONG A
(CSE. SDJ € 5D oL - CLaY MICH. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED LT LA HED AND STRIATED SURFA! T RESULTS FAuLT R
GRAIN MM 305 75 20 2.25 .65 0.0e5 CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. = WEATHERED BY MODERATE BLOWS, )
SIZE N, 12 3 CSE. - COARSE NP - NON PLASTIC 5 NIT WEIGHT MEDIUM CAN BE GRODVED OR GOUGED 0.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF) OF
N - DILATOMETER TEST ORG, - ORGANIC 4" DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS 10 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 148 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF I FODT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS o D TeaTION TEST  PMT - PRESSURENETER TEST d POINT OF A GEOLDGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
N ) : THAN .1 FOOT PER 60 BLOWS.
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE BROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS, - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM BND EXPRESSED 45 & PERCENTACE
SAT) FROM BELOW THE GROUND WATER TABLE | FRAC.= FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA ROCK QUALITY DESIGNATION (SROD - A MEASLRE OF ROCK OUALITY DESCRIEED BY
i FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL T0TAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
L LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC FINGERNALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
- - SEMISOLID; REGUIRES DRYING 7O - IOPSOIL, (18, - SURFACE S ALLY CONTAINING ORGANIC MATTER.
RéNoE WET - () ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING OILS LsuALLY ©
PLASTIC LIMIT
PL DRILL UNITS: ADYANCING TOOLSt HAMMER TYPE: IERM SPACING BENCH_MARK:
* VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
oM_L OPTIMUM MOISTURE - MOIST - M SOLID; AT OR NEAR OPTIMUM MOISTURE 0 auTOMATIC [ MANUAL ViDE 370 10 FEET THICKLY BEDDED 1.5 - 4 FEET
L] SHRINKAGE LIMIT [ woere &- CLAY BITS ' MODERATELY CLOSE 170 3 FEET THINLY BEDDED 046 - 15 FEET ELEVATION: FT.
6* CONTINUOUS FLIGHT AUGER CLOSE 016 TO 1 FEET VERY THINLY BEDDED 2.03 - 0.16 FEET
REGUIRES ADDITIONAL WATER TO CORE SIZE: p .08 - 0.83 FEET NOTES:
- BRY - D) [ et VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED - -
ATTAIN OPTIMUM MOISTURE 8'HOLLOW AUGERS e THINLY LAMINATED < 2.008 FEET
PLASTICITY [ ome-asc [ wero Facen Finoer et RE INDURATION
PLASTICITY INDEX (D DRY STRENGTH ONGCARBIDE INSERTS FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC 25 VERY LOW CME-550 [ FRIABLE RUBRING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [ casme [ wr aovencer R TTEN GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
g MEDIUM
ReD. FLASTICTY, B ORE IGH ] rortesLe HoisT ] tricone *STEEL TEETH | [ ] POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR ] rricone * TUNG.-CARB. HAND AUGER
O ] sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[ core air 0 DIFFICULT TO BREAK WITH HAMMER.

SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06
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STATE OF NORTH CAROLINA

DIVISION OF HIGHWAYS

EARTHWORK BALANCE SHEET

IN CUBIC YARDS

(ALTERNATE 1)

(1 OF 2)

PROJECT REFERENCE NO.

SHEET NO.

R-2233A8

3 (ALT./)

Earthwork quantities are calculated b
These earthwork guantities are base :
provided by the Geotechnical Engineering Unit.

the Roadway Design Unit.
in part on subsurface data

EXCAVATION EMBANKMENT WASTE
LINE STATION | STATION | ToTAL UNSUIT. | SUITABLE EMBANK. | BORROW
ROCK {UNDERCUT < TOTAL | ROCK | EAR " RO E . T
UNCLASS. UNCLASS. | UNCLASS. S CK | SUITABLE | UNSUIT. | TOTAL
SR 80007 2FEEITE 1787 V787 2654 3694 ELEE 751
BEC. BRIDGE
T6+00.00 1951454 601 7601 4559 4554 5357 365
i6+57760 14+00.00 759 (5] 69 1 1 [1] [1 650 l0E] 759
SUBTOTAL 4147 650 3497 7248 [ 7248 8335 4947 650 109 759
CLTERY ZETE3T 57|28 Y6072 V7288 17788 47453 47433 47648 353580
END BRIDCE | BECTBRIDEE
SUBTOTAL 17288 17288] 41433 41433 47648 30360 [} 0
SLEERT 2859430762 | 329400.00 5748 §743] 75646 78648 86553 77244
END BRIDCE
Y2- 10+47.00 15+00.00 4 4 10242 10242 11778 11774
SUBTOTAL 9753 9753| 85888 85686 98771 89018 0 0
LR 5§58560.00 ) "IE8186760 55675 54675] HELE] V1873 5555 FAGED) FALED
SUBTOTAL 34675 34675] 11813 11613 13585 [ Z1090 21090
ST 35956600 | 589 00.00 34785 $4789 36588 6388 35548 5543 3843
Y5 044760 1553566 3i EX 787 787 358 §74)
SUBTOTAL 34220 34220 27175 27175 31251 874 3843 3843
LR 380 60.60419400.60 53768 33368 5653 B55% E507 36767 26767
7 V04827 V247500 V48 48| 66 a6 23] 24 24
B V644762 TELE0.08 705 765 827 632 715 g
SUBTOTAL 34119 34119 6381 6381 7338 10 26791 26791
~L- RN 4194066.00 1 449+00.00 3457 3457 27841 37541 52733 28681
~Yi2- 10+46.99 12+50.00 88 88 658 688 791 703
~¥iE V6447745 V2455760 771 V71 58 08 124 47 47
SUBTOTAL 3710 3710] 28737 28737 33047 29384 a7 a7
CETRY 443500700 479+00.60 26487 26487 17365 17305 LEED) 6586 6588
Y36 V6+4760 15400.66 V87 i57 454 454 568 4
SUBTOTAL 26644 26644] 17799 17799 20469 a7y 6586 6586
~L- (R 47940000 | 509+00.00 14265 14265 21555 21555 24788 10523
-¥23- 11400.00 18+61.07 3484 9484] 83 83 95 9389 3389
SUBTOTAL 23749 23749| 21638 21638 24883 10523 9389 9389
AP, WIDEN 1Y |8 15566.00 | 539400.00 4580 4560 2870 3570 2887 1675 7673
TEMP. WIDEN &) | "527¥00.06 | 539+00.00 (&) 630 5443 3443 5959 33529
SUBTOTAL 5190 5190 5953 5953 6846 3329 1673 1673
TEMP. WIDEN LT3 | 53940000 | 558+50.00 2274 2274 487 487 560 1714 17 14]
TEMP. WIDEN (RT) | 539+00.00 | 542+15.00 820 820 i3 i3 15 805 805
SUBTOTAL 3094 3094, 500 500 575 2519 2519
FEMP. WIDEN (LT) 6417000 | 566+93.00 2431 5431 565 £65 650 1781 1781
T 12458700 Z0+88.95 L 18565 & & 7 18558 18558
Y28 V6451745 30435700 8538 8520 374 374 458 750 7850
SUBTOTAL 29116 29116 845 545 1087 28029 28029
PHASE B |
LR SG5L 00,60 ] 589 66.60 E0784] 60784 7555 7538 8665] EAARE] ERARE]
Y2 C 7152854 T7+50.00 3758 3758 43 43 43 3708 3709
CBRE- 7652950 T5480.58 378 379 48 48 £5 524 334)
SUBTOTAL 64921 64921 7626 7626 8769 [ 56152 56152
ST 391 60.607 | SEEVF4 23 E755 755 15487 15487 V5487 5857
BEG, BRIDGE
~RAMPD- 14450.00 16+38.82 94, 94 81 81 93 i i
SUBTOTAL 5884 5864| 13548 13548 15580 9697 1 1
SR 6113859 S84100.60 11738 V1738 7459 1405 V621 IRE] 70178
END BRIDCE
CRAMBAS 17400760 V48772 358 358 [1 4 [1 EE 556
SUBTOTAL 12094 12094 1409 1409 1620 0 10474 10474
PHASE i
ST 375166.54 ] 27849463 379 35| EETY A €340 LR
BEC BRIDCE
SUBTOTAL 229 229 5513 5513 6340 6111 7] 0
[y )] SETYT463 | 297 740.47 EE0 L) 36086 56086 474538 45959
END BRIDCE | BEC BRIDCE ’
“BR4- T6428.50 T54686.77 EED) 350 g4 194 333 V57 V57
SUBTOTAL 910 910] 36280 36280 41722] 40939 127 127
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EXCAVATION EMBANKMENT WASTE
LINE STATION | STATION | ToTAL UNSUIT. SUITABLE EMBANK. | BORROW
ROCK |UNDERCUT - TOTAL | ROCK | EARTH - ROCK |SUITABLE| UNSUIT. | TO
UNCLASS. UNCLASS. | UNCLASS. - u TAL
PHASE 11
SE5Y 0587 828100 06 15428 1542 8] 12409 15009 EELD) 618 618
END BRIDCE "
YT SEE NOTEY 11T +00.00 1842734 3760 Il 3760| 437 437 484 1676 60 1778
~¥iTiE- TOF11.66 V550,06 488 468 43 43 43 478 418
SUBTOTAL 18153 100 16053] 12473 12473 14343 0 i 3710 100 3810
S 326+00.00 | 359+00.00 14937 14937 3522 3529 4050 10887 10887]
e 1225700 T8+i6.61 17758 V7798 94| 794 323 V7575 17575]
SVETIE- T6412.00 V2550.00 1278 1318 § 3 7 7209 1248
Y4- 12400, 00 V438074 206 206 288 1288 7487 V278
“DRE- T6416.85 Ti465.98 [i 1 V46 46 68 68|
SUBTOTAL 34157 34157 5156 5156 5929 1443 29671 29671
“L- D 350+00.00 | 389+00.00 7218 7218 4065 4065 4675 2543 2543
~Y6- 11400.00 13+29.82 240 240 76 76 87 153 153
SUBTOTAL 7458 7458 4141 141 4762 [} 2696 2696
i) 3BGL00.007| 415400760 6753 675%] 3858 2§36 3361 3477 3477
Yg- T5E87750 74458700 ] 3 458 456 L 3]
Vg T3 +06.60 V537958 334 324 3781 3781 3474 3350
SIBTOTAL 6959 6959 5443 5443 6259 2771 3471 3471
S 415460700 445506760 8579 [134) 4084 4§84 4663 7377
SUBTOTAL 6579 6579 4054 4054 3662 1917
) FA3F GO0 ] 479 700.60 7875 7578 3647 3641 3037 4558
“¥i4- 17 +50.00 753850 745 148 i ii i3 [E
s TE100.60 T6498.17 58 5% § § (i 58
SUBTOTAL 8279 8279 2652 2652 3050 5226
[y 47540000 | 569+00.00 12693 12693 6196 6156 7125 E566 5568]
A 180,60 LR {3 [ (] [} G [ 605
SUBTOTAL 13298 13298 6196 6196 7125 6173 6173
) E05400.00 | 598100.00 §0357 53857 3473 5572 44579 d5E 38
“¥EE- 11400700 iB461.07 §484 : §484] §5 §3 §5) EEEE]
-YZ4- 10+47.00 13+75.00 6049 6049 5 5 6| 6043
CYZE- V430060 V65545 3545 3643 (] ] (i 3443
SUBTOTAL 107913 107913 4000 4000 4600 103313 103313
[y 5550000 | 556474.23 8583 8283 1869 1868 AL 6154 6154
CRAMBES V7450700 19475.51 194 [EL 28 78 53 V62 V62
SUBTOTAL 6477 8477 1697 1807 Z181 6296 6296
=T 561+38.59 584+00.00 14745 14745 SU6 Ug U472 13703 i 5703
END BRIDCE
“RAMPE- 145060 V612958 374 374 i (] [i 374 314
SUBTOTAL 15059 15059 906 906 1042 14017 14017
SXOVER- REMOVAL | T0+00.00 1877454 4554 4554] 6§ )] i 4554
WIDEN REMOVAL | "8 T8+ 06706 "542%15.60 7078 7018] § § [l 7018 7618
SUBTOTAL 11572 11572 [} 1] [0 11572 11572
TOTALS 547647 650 0 100 546897] 366804 0| 366804 421819 229817 650 354895 100] 355645
LOSS DUE TO CLEARING & GRUBBING
(PER GEOTECH REPORT) -20000 -20000 -20000 -20000
ROCK WASTE TO REPLACE BORROW] 650 -650 -650] -650 -650
ADJUST FOR ROCK SWELL (25%)| -163 -163 -163
ADJUST FOR EARTH SHRINKAGE| -122 -122)
EST.MATERIAL FOR SHOULDER CONSTRUCTION 55000 55000 63250 63250
WASTE IN LIEU OF B ORROW| 339307 ~239307 1239307
PROJECT TOTAL 527647 650 0 100 526897| 421804 650| 420991 484784 52825 [ 95588 100 95688
EST. 5% TO REPLACE TOPSOIL ON BORROW PITS 2641
GRAND TOTALS 527647 658 [ 108 526897] 421804 650| 420991 484784 55466 95588 100| 95688
SAY 535000 ) 56600
UNDERCUT EXCAVATION (PER GEOTECH)| 12500 CY
SHALLOW UNDERCUT (PER GEOTECH)| 5000 CY
ESTIMATED DDE] 6300 CY
Y ) v Wy L i B S ¥ B
PAVEMENT STRUCTURE VOLUME| 66000 CY

TADDITIONAL MATERIAL NEEDED FOR -L- RIGH! L ONG IR CTION
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STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

EARTHWORK BALANCE SHEET (1 OF 2)

IN CUBIC YARDS

(ALTERNATE 2)

PROJECT REFERENCE NO.

SHEET NO.

R-2233A8

3 (ALT.2)

Earthwork g

uantities are
These earthwork quantities are base (
provided by the Geotechnical Engineering Unit.

calculated ch ithe Roadway Design Unit,

n part on subsurface data

EXCAVATION EMBANKMENT WASTE
LINE STATION | STATION | TOTAL UNSUIT. | SUITABLE EMBANK. | BORROW
ROCK |UNDERCUT - TOTAL | ROCK | EARTH ° | UIT. | TOTA
UNCLASS. UNCLASS. | UNCLASS. « - SWTABLE [ UNSUI L
PHASE 1A
L/ 265+8060 279157 1733 1753 3844 3844 3579 1558
BRIDGE
KOER- 15+0060 7841454 1661 1601 4554 4854 £337 3638
BR2- 16+57 60 14+00.60 758 850 16§ § i [1 108 758
SUBTOTAL 3553 550 3443 7398 7398 8508| 5174 109 753
TIRTY P A 16815 16878 41724 4724 47883 31088
ENDBRIDGE | BEG.BRIDGE
SUBTOTAL 18915 T 16815 723 124 47583 31088 [ 0
LIRTY 3843082 35440060 §573 §373 76677 FEETY 88179 78608
END BRIDGE
K75 10447 60 1550006 i q 10343 10343 11778 1774
SUBTOTAL E¥EE] 9277 B6919 30 93957 55680 0 3
TURTY 438360 00 358+60°60 33659 33881 12981 2781 {54835] 18708 18708
SUBTOTAL 33691 33681 12161 12161 13835 ] 18708 19706,
LURTY 355450760 385400760 33580 k) priits] 37051 31168 prigl 371
5 10+47.00 13425700 31 31 787 787 §05]| 874
SUBTOTAL 3341 3331 77638 27238 32013 3L 2271 2271
LIERTY 389+00°60 41§+60700 33978 33175 6257 5257 7198 34978 34579
K7 10448757 154500 148 {48 166 168 133] 34 34
V10- 10+47 02 13+00.00 705 705 522 622 718 10
SUBTOTAL 33026 33026 T35 $585 3033 e 75003 25003
LIRTY 418+00.60 44870000 3122 3133 25183 24163 33580 36438
B%rS 16+48 89 13+5060 i1 &5 688 G 751 703
S7kN 1044748 13475760 171 71 168 168 134 §7 §7
SUBTOTAL 3381 3381 75879 28579 FEIFH 311 aF E3
) 44500760 17850000 35378 35318 17865 17585 36545 (k] 4773
K7as 10447 60 13400700 187 757 454 g4 E68] Lkl
SUBTOTAL 25475 25475 13359 18358 Ak 1 773 773
TIRTY 479+00 00 5033400700 14128 14126 25821 32621 2601 4] 11868
Y35 11400760 1836167 §484 §48% &3 83 §5) G389 3384
SUBTOTAL 23510 73610 22704 22704 26103 1186¢ 9339 9389
_TEMP WIDEN (LT) 515+00.00 538+00.00 4560 4560 2510 2510 2887 1673 1673
TEME WIDEN IRT) E37 0000 558+0080 830 830 3443 3443 3658 3558
SUBTOTAL 5120 5150 5853 5553 [ 3329 1573 1673
S3E0000 5585000 3574 5374 4§87 487 560 714 1714
538460700 24341500 73] 830 13 i3 15 865 805
SUBTOTAL 3083 3054 500 500 575 3519 2518
S84+ 7000 580+9300 5437 3437 565 585 650 1781 1781
1343860 3648883 18365 18365 [ 3 7 18358 18358
16+31°48 56+35 60 350 356 374 374 430 7840 7880
SUBTOTAL 75116 29116 EES 545 1087, 77022 EXTER]
503§+00.00 539400 60 60321 60521 7805 7805 agré{ 51345 59345
11+28 54 17+50.00 3758 3758) 43 43 49 3709 3709
16+38 30 1348058 378 379 48 48 25 554 334
SUBTOTAL [T 64458 7396 7896 4030 ] 53378 55373
LURTY 5550000 5685 2665 14383 14583 16434 6759
RAMP D 14+50 60 84 §4 §i ] §3] q i
SUBTOTAL 5758 5759 13363 14353 16517 16750 k] (]
LURTY S61 41275 58440000 10840 16846 1459 1458 1678 G783 §167]
END BRIDGE
RAMP A 17+00.00 19461 .72 356 356 1 1 [ 356 356
SUBTOTAL 11196 11136 1358 1359 1678] 0] o518 9513
PHASE i
T S75+96834 378+94 63 [1] " [i] 6243 6343 Fiki 7178
BEC. BRIDGE
SUBTOTAL [ ] 6242 §242 7178 7178 [ [
|
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EARTHWORK BALANCE SHEET (2 OF 2)

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS |

IN CUBIC YARDS

(ALTERNATE 2)

PROJECT REFERENCE NO.

SHEET NO.

R-2233A8

3-A (ALT.2)

Earthwork guantities are calculated by the Roadwag
These earthwork gquantities are based in part on su
provided by the Geotechnical Engineering Unit.

Degign Unit.
surface data

) EXCAVATION EMBANKMENT WASTE
LINE STATION | STATION TOTAL UNSUIT SUITABLE EMRANK. | BORROW
ROCK RCUT - TOTAL | ROCK | EARTH - K TAB .
UNCLASS. UNDE! UNCLASS. | UNCLASS. - ROCI Sur LE UNSUIT TOTAL
D 261+14.63 297+4047 552 352 36769 36769 42284 41732
END BRIDGE | BEG.BRIDGE
DR4- 10+28.50 1346677 350 350 184 194 223 127 127
SUBTOTAL 202 302] 36903 : 36863 32507 EES | 127 127
;) 289+05 47 726+00.00 15407, 15407, 12297 12257 14142 1265 1265
END BRIDOE
Y- SEE NOTE ) 11+00.00 18+27 24 2280 100 2160] 421 421 484 1678) 100 1776]
SATIE- 10+11.00 12+5000 465 485] 43 43 43 416 418
- SUBTOTAL 18132 00 18032 12761 12761 3675 o] 35T 150 337
LD 329+00.00 369+00.00 14879 14879 3585 3585 4123 10758, 10756
3- 12+25.00 18+1651 17798 17798 194 194 223 17575 17575,
Y3TIE- 10+12.00 12+5000 1216 121&:! 6 3 7 1209 1209,
Y4 12+00.00 14+5074 206 208 1288 126 14 1275
DR5. 10+1095 11+6598 0 [i 148] 14 1 168
SUBTOTAL 39099 34099 5218 521 0 [ETH 25530 25530
EHASE I
ENN)) 359+00.00 369+0000 7214 7214 4088 4088 4701 2513 2513
¥6- 11+00.00 13+2982 240 240] 76 76 &7 153 153
SUBTOTAL 7454 75| 4154] 154 3788 o] 2585, 2506
(%5 385+00.00 419+00.00 6555 6555 2925 2925 3364 3191 3191
V8- 13+37.50 14+3800 3 3 456, 456 524 521
e 12+00.00 _15+7958 224 224 2151 2151 2474 2250
SUBTOTAL 5762 §752 $532 5532 6362 | 7] 3191 3131
L) 419+00.00 443+00.00 6558 6556 4085 4086 4659 1858 1859
SUBTOTAL 6558 $558 4086 1086 395 1339, 1355
LD 449+00.00 479+00.00 7916 7316 2680 2680 3082 4834 4834
Y4 17+50.00 19+3850 49| 148 i1 11 13 136 138
8- 15+00.00 16+8817 53] 155 | [i] 0 1s§I 153
SUBTOTAL 8220 #2209 2681 2681 305% 5125 575
() 475+00.00 509+00.00 12194 12194 6524 6524 7503 4681 4681
21- 11+00.00 13+5225 605] 505] i i 1 503 §o_5‘!
SUBTOTAL 12799 12799 5524 5524 7503 5236 3236
T 509+00.00 £39+00.00 92951 92851 4155 4155 477§l 85173 88173
¥23- 1+00.00 8+6107 9484 9484 83 83 95 9389 9389
¥24- 0+47.00 3+7500 5049 5049 3 5 5 6043 6043
Y25 4+00.00 6+3349 2043 2043 [i [i] [i 2043 2043
. SUEBTOTAL 110527 110527 243 243 4879 103648 165638}
T 538+60.00 FB+74.23 8089 5069 2253 2253 2591 5498 5438
BEG. BRIDGE
RAMPC- 17+50.00 13+7591 184 194 28] 28 32 162 162
SUBTOTAL 8283 8283 2781 2281 7523] 5550 5560
() 561438.59 234+0000 14127] 14127 925 925 1064, 13083 13063
END BRIDGE
RAMPE- 14+00.00 16+2958 314 314 [i 0 1 314 314
SUBTOTAL 144 140 925 925 1984 43377, 13377
PHASE Hli
ROVER- REMOVAL 10+00.00 18+1454 4554 4554 [ i 3 4554 4554
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GRAND TOTALS] 521461 650 0 100; 520711 424814 650] 424001 488250} 67061 96979 100} 97079
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UNDERCUT EXCAVATION (PER GEOTECH)| 12500 CY
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY
May 1, 2007
STATE PROJECT: 34400.1.1 (R-2233AB)
FEDERAL PROJECT: NHF - 221(9)
COUNTY: Rutherford
DESCRIPTION: US 221 from South Carolina State Line to South
of Floyd’s Creek
SUBJECT: Geotechnical Report - Inventory
PROJECT DESCRIPTION

This widening project is located in southern Rutherford County, starting from South of
Floyd’s Creek to north of US 74 Bypass. The Harrisburg Field Office initially investigated this project
in August — October 2006. Please refer to the Roadway plans for a breakdown of all the —L- and —-Y-
line typicals. The following alignments were investigated:

-L-  274+00.00 to 584+00.00 (5.87 miles)
-DET- 564+76.91 to 577+23.37 (0.24 miles)
-Y1-  11+400.00 to 18+27.34 (0.14 miles)
-Y1TIE- 10+11.00 to 15+34.92 (0.10 miles)
-Y2-  10+47.00 to 15+00.00 (0.09 miles)
-Y3-  12+25.00 to 18+16.61 (0.11 miles)
-Y3TIE- 10+12.00 to 12+50.00 (0.05 miles)
-Y4-  12+00.00 to 14+50.74 (0.05 miles)
-Y5-  10+47.00 to 13+25.00 (0.05 miles)
-Y6- 11+00.00 to 13+29.82 (0.04 miles)
-Y7- 10+48.27 to 12+75.00 (0.04 miles)
-Y8- 13437.55 to 14+30.12 (0.02 miles)
-Y9- 124+00.00 to 15+79.58 (0.07 miles)

MAILING ADDRESS: TELEPHONE: 919-250-4088 LLOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1589 MAIL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BiRCH RIDGE DRIVE
RALEIGH NC 27699-1589 RALEIGH NC

-Y10- 10+47.02 to 13+00.00 (0.05 miles)
-Y12- 10+46.99 to 12+50.00 (0.04 miles)
-Y13- 10+47.49 to 12+75.00 (0.04 miles)
-Y14- 17+50.00 to 19+38.90 (0.04 miles)
-Y16- 10+47.10 to 12+50.00 (0.04 miles)
-Y18- 11+35.51 to 12+29.24 (0.02 miles)
-Y19- 15+00.00 to 16+98.17 (0.04 miles)
-Y20- 10+47.00 to 13+00.00 (0.05 miles)
-Y21- 11+00.00 to 13+52.25 (0.05 miles)
-Y22- 11428.54 to 17+50.00 (0.12 miles)
-DR1- 10+00.00 to 12+15.49 (0.04 miles)
-Y23- 11+00.00 to 18+61.07 (0.14 miles)
-Y24- 10+47.00 to 13+75.00 (0.06 miles)
-Y25- 14+00.00 to 16+33.49 (0.04 miles)
-Y27- 12+25.00 to 20+88.93 (0.16 miles)
-Y27TEMP- 17+90.00 to 20+39.61 (0.05 miles)
-Y28- 10+21.49 to 20+25.00 (0.19 miles)
-RAMP A- 17+00.00 to 19+61.72 (0.05 miles)
-RAMP B- 14+00.00 to 16+29.58 (0.04 miles)
-RAMP C- 17+50.00 to 19+75.91 (0.04 miles)
-RAMP D- 14+50.00 to 16+38.82 (0.04 miles)
-DR2- 10+57.00 to 14-+00.00 (0.06 miles)
-DR3- 10+29.30 to 13+80.58 (0.07 miles)

The total length of lines investigated is 8.34 miles.

Borings were conducted with a CME-550 drill machine with an automatic hammer. Standard
Penetration Tests were conducted at selected locations utilizing hollow stem augers and additional
borings were advanced with 6” continuous flight augers. Various hand tools (hand auger, drive rods)
and visual reconnaissance completed the investigation. Numerous soil samples were submitted to the
Materials and Tests Unit for laboratory analysis.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Alluvial Soils: There are two named creeks (Long Branch and Floyd’s) providing drainage within the
project corridor. Floyd’s Creek is located on the southern end of the project (app. Station 279+00 —
L-) while Long Branch is on the northern end (app. Station 534+00 —L-). Alluvial soils associated
with Long Branch Creek are approximately five to six feet thick and consist of medium stiff sandy silt
(A-4) overlying medium dense sand and gravel (A-1-b). The alluvial soils in the Floyd’s Creek
floodplain will be investigated during the structure investigation at that location.

Several ephemeral streams cross existing US 221 throughout the project corridor. The
alluvial soils associated with these features are generally two to five feet thick and consist primarily of
medium stiff sandy clay (A-6, A-7) and very loose to loose silty sand (A-2-4). The attached
Inventory plans and profiles delineate horizontally and vertically any alluvial soils encountered within
the project corridor.

W



Plastic Clays: The following samples had plasticity indicies of 26 or greater:
Artificial Fill/Roadway Embankment:

Sample Line Station(s) Offset
Artificial fill soils were encountered in numerous locations throughout the project corridor. These SS-222 -L- 290+00 80’ RT.
soils were generally two to eight feet thick and consist primarily of soft to stiff sandy clay (A-7, A- SS-225 -L- 294+50 40’ RT.
6). The artificial fill soils encountered near Station 362+00 —L- were not delineated due to SS-229 -Y1- 14+00 CL
hydrocarbon odors coming from the boring performed right of Station 362+00 —L-. Our S-253 -L- 316+00 120’ LT.
investigation of the artificial fill soils near Stations 343+00, 399+00, and 411+50 —L- revealed wood, SS-267 -L- 322400 40’ RT.
bricks, household trash, and concrete intermingled with the fill soils. An engineered, Artificial Fill SS-271 -L- 323+00 65 RT.
was encountered between 529+65 —L- to 533+00 —L-. Please refer to the attached plan sheets and SS-272 -L- 329+00 60’ RT.
profiles to view all these areas in detail. S-279 -L- 334+00 50’ RT.
SS-281 -L- 341+50 30’ RT.
Due to the presence of overhead/underground utilities and high traffic volumes, only a very limited S-284 -Y3- 16+50 CL.
number of borings were obtained in the existing US 221 roadway embankment. Where encountered, SS-297 L- 374+00 50’ RT.
these soils consist of medium stiff to stiff micaceous sandy clay (A-7). No problems were observed S-302 IL- 384+00 10’ RT.
with the existing roadway soils except for some minor erosion on the steeper side slopes. S-306 L- 389+50 80° RT.
SS-312 -L- 400-+00 25’ RT.
Water Wells: Domestic Water Wells were encountered within 100’ of the slope stake lines at the SS-314 -Y9- 14+50 CL.
following locations: SS-317 -L- 414+50 35° RT.
) . S-318 -L- 425+00 80° LT.
Line Station Offset | $8-320  -L- 428+00 70° LT.
-L- 310430 170°LT. $S-343 - 481+00 40° RT.
-L- 396+55 100" RT. SS-344 - 487+50 50° RT.
-L- 405+25 HO"RT. $S-348  -L- 494+00 50° RT.
-L- 450+30 15" RT, $8-352  -L- 500+50 70° RT.
-L- 463+30 I30°RT. $-357 1- 514+00 80° LT.
-L- 469+90 IO RT. $-359 L- 518+00 60° RT.
-L- 471+40 10" RT, $$-373  -L- 536+50 50° RT.
L- 474+50 140" RT. S-374 L- 541+00 60° LT.
-L- 476+10 135" RT. $$376  -L- 544+00 30° LT.
-L- 47THAS SO"RT. S-384 L- 581-+00 60° LT.
L- 479+00 175" LT. $-392 -Y28- 14+00 CL.
-L- 483+20 175° LT. (2 wells at this location) 9-393 Y27- 15450 25" LT
-L- 493+335 40" RT. S-404 1- 450+00 30° RT.
-L- 493+90 130°RT. o S-407 L 467+50 30’ RT.
-Y18- 18+30 50’ RT. (2 wells at this location) S-411 I- 514+00 75" RT.
S-412 -L- 516+00 30’ RT.
S-413 -L- 520-+00 30’ RT.

Active Borrow Pit: An active borrow pit was encountered within the project corridor at the
following location:

Crystalline Rock: Crystalline rock was encountered within six feet of proposed grade at the
Line Station Offset following location:
-L- 393+50 to 394+30 10’ RT.

Line Station
-DR2- 12+00 to 14+00



PHYSIOGRAPHY AND GEOLOGY

The project is located in the southwestern piedmont region of North Carolina. The terrain is
rolling hills and steep valleys with generally narrow floodplains at stream crossings. Elevation relief
(from highest point to lowest point) within the entire project corridor is approximately 330°. The
majority of the project is in areas where homes and businesses will be affected to some degree. Most
of the wooded areas encountered in our investigation had not been logged. The entire project is
within the southwestern Inner Piedmont Geological Belt.

SOIL PROPERTIES

Residual Soils

Residual soils on the project are derived from Biotite Gneiss/Mica Schist rocks prevalent to
this area. The dominant soil types encountered are sandy clay (A-6, A-7), silty sand (A-2-4, A-1-b,
A-1-A) and sandy silts (A-4, A-5). The clays tended to be cap clays that can extend up to 30” below
the ground surface. A majority of the residual soils (sands, silts, and clays) encountered on this
project were observed to be micaceous. Please refer to the soil descriptions on the attached
profiles/cross-sections to view these areas in detail.

Respectfully submitted,

Y/

hn P. Rogers
Project Geological Engineer
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SOIL TEST RESULTS

SOIL TEST RESULTS

SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES) | % %
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | Pl fcsanp rsap. ST clay | 10 | 40 © 200 |MOISTURE| ORGANIC
$8-215 40 RT 275475 0.00-1.50 A-4(2) 33 10 274 265 . 117 : 344 92 | 78 . 48 .
§§8-216 40 RT 275+75 8.50-10.00 A-2-5(0) 54 NP 344 318 . 236 ¢« 10.4 75 56 < 3 - .
§8-217 100 RT 276+50 0.00-1.50 A-7-5(T) 49 18 219 304 72 405 98 © 86 ! 51 - -
S-218 50 RT 283400 0.00-5.00 A-7-5(7) 69 11 16.2 334 , 119 ¢ 385 | 100 @ 92 55 B
S-219 50 RT 283+00 5.00-24.00 A-2-5(0) 4 NP 20.7 517 ¢ 135 ¢ 142 | 100 1 92 : 35
§6-220 40 RT 292+00 0.00-1.50 A-7-5(4) 54 22 426 205 05 , 365 98 69 ' 39 - .
§8-221 40 RT 292+00 9.00-10.50 A-2-5(0) 45 NP 407 447 9.4 8.1 97 ¢ 70 24 B
§8-222 80 RT 290+00 0.00-1.50 A-7-5(19) 71 27 19.9 207 © 129 - 466 | 100 | 86 - 64 -
§8-223 80 RT 290+00 4,00-5.50 A-7-5(9) 63 21 26.7 298 151 . 284 99 81 ' 50 -
§S-224 40 RT 297400 0.00-1.50 A-7-5(10) 48 16 22.1 213 ¢ 303 : 263 | 100 : 85 ' 63 - -
§8-225 40RT 294+50 0.00-1.50 A-7-6(18) 67 38 248 221 0 125 . 405 | 100 : 83 . 57 - -
§S-226 40RT 294450 4,00-5.50 A-7-5(2) 52 11 383 257 , 96 | 263 98 71 40 -
§S-227 50 RT 15+00 0.00-1.50 A-7-5(18) 59 20 7.3 205 ° 54 @ 669 | 100 ; 97 | 75 .
§S8-228 50 RT 15+00 4.00-5.50 A-2-5(0) 43 9 42.6 270 ¢ 102 , 203 97 |1 76 ; 34 -
§8-229 CL 14+00 0.00-1.50 A-7-5(42) 83 46 8.9 13.0 ¢ 9.2 | 68.9 99 | 94 ! 80 - -
$S-230 CL 14+00 4.00-5.50 A-7-5(11) 51 20 17.0 286 : 179 i 36.5 99 1 93 ; 61 . .
S§S-231 35RT 306+00 0.00-1.50 A-2-4(0) 33 10 39.9 223 . 94 ; 284 87 i 64 : 35 . -
§S-232 40 RT 306400 4.00-5.50 A-5(0) 42 8 168 496 - 52 ' 284 | 100 i 97 | 39 “ -
§§-233 45RT 304+00 0.00-1.50 A-7-5(8) 46 16 21.9 201 © 216 | 365 98 | 84 | 60 - .
S$S-234 45RT 304+00 4.00-5.50 A-7-5(9) 60 23 26.7 241 | 86 | 405 94 | 77 i 51 - -
§8-235 40 RT 301450 | 0.00-1.50 A-T-6(9) 48 24 233 201 1 60 ¢ 507 89 | 76 52 - -
$5-236 40 RT 311420 0.00-1.50 A-2-7(1) 43 13 45.0 214 0 76 1 263 92 i 60 34 - -
§8-237 40 RT 311+20 4.00-5.50 A-7-6(5) 44 19 33.6 23 117 | 324 94 | 70 | 45 - -
$-250 140 LT 315+00 0.00-3.50 A-T-5(7) 51 14 294 206 | 136 | 364 99 | 77 i 55 - -
MS-251 140 LT 315+00 23.50-25.00 0.0 00 ; 00 0.0 0! 0 33.3 -
S§S-251 140 LT 315+00 8.50-10.00 A-5(0) 46 8 33.6 356 | 18.6 124 1 100 | 78 | 39 - .
§-253 120 LT 316+00 0.00-5.00 A-7-5(16) 60 28 253 172 | 89 486 | 100 | 81 | 61 - -
§8-254 50 RT 317470 0.00-1.50 A-4(0) 27 9 372 259 | 127 | 24.2 94 ;72 | 38 . -
§S-255 50 RT 317470 4.00-5.50 A-7-6(3) 43 16 36.4 226 ; 87 323 90 | 69 i 40 - -
$8-256 20RT 12+50 0.00-1.50 A-6(3) 38 16 39.0 216 ¢ 9.1 | 303 97 | 11 i M - -
§-257 CIL 320+00 0.00-17.00 A-5(7) 53 10 15.8 352 309 | 182 | 100 i92 ¢« 60 - -
S§§-258 20RT 12450 4.00-5.50 A-7-6(5) 41 15 33.3 212 0 134 323 [ 100 ; 78 | 49 - -
$S5-259 T0RT 325+00 0.00-1.50 A-2-4(0) 37 4 43.8 301+ 180 8.1 85 | 59 { 28 - -
S$5-260 30RT 326+00 0.00-1.50 A-T-6(3) 42 15 327 226 ; 143 ! 303 85 | 67 ! 41 - -
S$8-261 30RT 326+00 4.00-5.50 A-7-5(11) 55 24 242 208 | 125 : 424 93 | 78 | 55 - -
§8-262 30RT 326+00 9.00-10.50 A-2-5(0) 46 NP 35.6 388 | 176 | 8.1 96 74 | 33 - -
$8-263 90 RT 324+50 0.00-1.50 A-7-6(6) 42 18 29.1 24 1 101 | 384 95 76 ¢ 50 - -
SS-264 90 RT 324+50 4.00-5.50 A-2-4{0) 28 6 481 261 §{ 97 1 16.2 98 | 67 @ 29 - -
S§S-265 90RT 324+50 9.00-10.50 A-7-6(4) 46 20 24.0 284 1 135 | 343 79 0 69 | 42 - -
S$S-266 90 RT 324450 10.50-12.00 A-2-5(0) 44 8 44.2 291 1 105 | 16.2 97 ; 69 | 31 - -
$8-267 40RT 322+00 0.00-1.50 A-7-5(13) 58 28 23.8 144 0 75 F.545 87 i 73 | 56 - .
5S8-268 40 RT 322+00 4.00-5.50 A-7-5(9) 54 21 30.5 176 ; 11.5 . 404 95 | 75 | 52 - -
S$8-269 65RT 323+00 0.00-1.50 A-2-4(0) 22 3 45.3 285 ¢ 101 © 162 | 100 | 71 ; 30 - -
$S-270 65 RT 323400 3.60-5.10 A-7-6(10) 52 23 32.7 137 ¢ 91 | 444 99 | 75 | 55 - -
SS8-271 65 RT 323+00 8.60-10.10 A-T-5(17) 61 29 28.9 115 1 131 | 465 99 | 78 | 61 - -
§8-272 60 RT 329400 0.00-1.50 A-7-5(30) 71 32 14.9 73 1 91 . 687 | 100 | 89 i 80 . -
§8-273 60 RT 329+00 4.00-5.50 A-T-5(10) 55 21 2941 210 | 216 283 |1 100 | 79 | 56 - -
S-274 60 RT 332+00 0.00-5.00 A-6(2) 37 12 376 214 . 67 . 343 96 | 71 | 42 . -
S-275 60 RT 332+00 5.00-27.00 A-2-4(0) 37 6 39.6 29.3 19.0 124 93 | 68 | 35 - -
§S-276 70RT 333+00 0.00-3.50 A-2-4(0) 32 5 39.2 293 . 154 ¢ 16.2 80 | 58 [ 30 - -
$S-277 T0RT 333+00 8.50-10.00 A-2-4(0) 35 2 41.4 368 . 137 . 8.1 91 | 67 | 26 - -
MS-278 T0RT 333+00 18.50-20.00 0.0 00 © 00 | 00 0 0 10.6 -
§8-278 TORT 333+00 18.50-20.00 A-2-5(0) 44 5 43.0 311 . 158 ¢ 10.1 83 | 60 i 26 - -
S-279 50 RT 334400 0.00-5.00 A-7-5(23) 64 27 10.5 188 . 182 | 525 | 100 ; 98 | 75 - .
S-279A T0RT 338+00 0.00-12.00 A-4(1) 31 8 24.6 36.4 . 208 ¢ 182 97 87 44 | - -
S$S-280 30RT 340+00 0.,00-1.50 A-8(2) 36 11 33.9 289 ; 17.0 - 202 98 78 42 - -
S§S-281 30RT 341450 0.00-1.50 A-7-5(14) 61 26 28.5 152 ¢ 341 © 222 97 . 76 . 58 . .
§S-283 30RT 343+00 0.00-1.50 A-6(1) 39 11 39.6 208 ¢ 1.4 | 384 85 ' 61 . 37 B .
S-284 CcL 16450 0.00-7.00 A-7-5(24) 63 30 16.2 1.7 ¢ 55 : 66.7 99 | 89 : 74 - -
S-285 CL 16+50 7.00-30.00 A-5(1) 43 9 28.9 327 101 | 283 94 i 78 i 43 - -
$8-286 80 RT 343+50 0.00-1.50 A-6(3) 33 14 317 238 121 | 323 92 | 73 ¢ 45 - -
§S8-287 80 RT 343+50 4.00-5.50 A-2-4(0) 32 NP 404 321 . 154 ¢ 124 99 ¢ 74 . 35 - .
$S-288 80 RT 345+50 0.00-1.50 A-4(1) 32 10 33.5 228 | 154 ; 283 83 . 64 © 40 - -
S§5-289 80 RT . 345450 4.00-5.50 A-2-4{0) 37 8 42.2 283 | 133 ' 16.2 98 : 69 ! 34 - .
$S-290 30RT 349+00 0.00-1.50 A-7-6(9) 48 24 31.6 170 © 108 ; 406 9% . 75 ¢ 51 - .

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | ctAsS. | LL | PL fcsanp’FESAND ST : CLAY | 10 40 ~ 200 {MOISTURE| ORGANIC
§5-291 30RT 349+00 4.00-5.50 A-7-5(10) 59 19 28.4 19.3 199 | 325 | 100 78 | 57 - -
S§S§-292 40RT 365+00 0.00-1.50 A-7-8(6) 44 20 339 17.0 10.5 38.5 92 70 : 48 - -
§S§-293 40 RT 365+00 4.00-5.50 A-4(1) 38 10 316 1 316 185 = 183 96 78 . 41 .
§5-294 50 RT 367450 0.00-1.50 A-2-4(0) 21 9 418 . 335 04 ' 243 | %4 67 i 26 - -
§8-295 50 RT 367+50 4.00-5.50 A-7-6(8) 47 20 292 213 130 @ 365 98 79 . 53 . -
§8-296 50 RT 371+00 0.00-1.50 A-7-6(9) 46 23 282 : 195 118 © 406 95 77 54 . .
$8-297 56 RT 374+00 0.00-1.50 A-7-6(14) 58 33 258 217 79 ¢ 446 96 80 54 . -
$-298 35RT 378+00 0.00-18.00 A-4(0) 27 3 349 1 337 152 : 16.2 97 76 37 - -
$-299 T6RT 380+00 0.00-28.00 A-7-6(5) 44 16 333 ¢ 244 142 284 99 75 48 - -
S-300 10 RT 382+00 0.00-10.00 A-7-5(11) 57 25 355 ¢ 122 118 © 40.6 98 70 54 - -
S-301 10RT 382+00 10.00-25.00 A-6(4) 40 14 365 | 166 225 1 243 98 71 - 50 . -
$-302 10RT 384400 0.00-5.00 A-7-6(21) 61 33 213 | 144 75 | 56.8 97 83 65 .
$-303 10RT 384+00 5.00-16.00 A-T-5(8) 47 16 268 . 203 185 ; 345 | 100 84 i 58 - -
5-304 50 RT 387+00 0.00-5.00 A-7-5(43) 85 46 118 | 99 114 . 669 | 100 92 i 81 - -
S-305 56RT 387400 5.00-17.00 A-2-4(0) 34 NP 517 | 2710 132 | 84 90 56 | 24 . -
$-306 80 RT 389+50 0.00-5.00 A-7-5(26) 64 32 172 | 83 75 | 669 98 85 I 75 B -
$-307 TORT 393+00 0.00-19.00 A-4(0) 33 NP 268 | 430 140 ; 16.1 97 84 | 37 - -
SS-308 25RT 399+00 0.00-1.50 A-6(3) 33 13 351 + 214 132 : 303 94 71 ' 46 - .
S$5-309 25RT 399+00 9.50-11.00 A-7-5(3) 50 11 414 | 158 246 , 18.2 97 64 | 45 - -
§S-310 25RT 398+00 0.00-1.50 A-7-6(5) 42 16 318 | 212 146 ; 323 94 74 | 48 . -
S§8-311 25RT 400+00 0.00-1.50 A-6(5) 37 14 287 ¢+ 171.2 179 @ 363 93 74 : 53 - -
S§8-312 25RT 400+00 4.00-5.50 A-7-5(24) 67 29 18.8 i 9.1 116 ¢ 605 | 100 87 | 73 - -
S§§-313 CcL 14+50 0.00-1.50 A-7-6(7) 46 17 315 i 153 148 ! 383 98 7 | 54 - -
S§S-314 CL 14+50 4.00-5.50 A-7-5(16) 58 27 216 | 174 146 : 464 98 85 | 63 - -
S-315 80LT 406+00 0.00-15.00 A-7-5(6) 53 11 287 . 190 282§ 242 | 100 81 57 “ -
SS-316 40 RT 411400 0.00-1.50 A-7-5(5) 47 17 319 | 206 112 | 363 | 91 72 47 - -
© 88-317 35RT 414450 0.00-1.50 A-7-6(19) 56 28 178 | 174 84 | 565 | 100 89 i 68 - -
S-318 8GLT 425+00 0.00-7.00 A-7-5(27) 82 37 220 ¢ 105 11.0 56.5 96 80 | 67 - “
§-319 80LT 425+00 7.00-17.00 A-T-6(4) 41 12 228 | 315 175 283 | 100 91 | 50 - -
§8-320 T0LT 428+00 0.00-1.50 A-7-5(25) 70 37 151 | 19.8 106 | 545 99 92 | 66 - -«
SS-321 T6LT 428+00 4.00-5,50 A-7-5(11) 64 20 19.2 | 2841 124 1 404 99 92 | 56 - -
S§S-322 30RT 435+00 0.00-1.50 A-T-6(8) 44 20 236 | 24.0 120 | 404 97 86 | 53 - -
§5-323 30RT 435+00 0.00-1.50 A-T-5(8) 50 19 252 | 220 64 1 464 98 85 | 54 - -
§S-324 40 RT 437+00 0.00-1.50 A-6(5) 39 16 29.9 206 9.2 : 404 99 85 | 51 - -
§S5-325 40RT 437+00 4.00-5.50 A-7-5(8) 54 21 254 25.0 72 | 424 94 82 i 50 - -
S-326 50 RT 452+00 0.00-7.00 A-7-6(6) 44 15 315 18.6 19.7 g 30.3 98 76 | 52 - -
S§-327 50 RT 452+00 7.00-19.00 A-4(1) 35 6 343 | 244 251 ' 16.1 99 75 | 45 - -
$§5-328 40RT 454+00 0.00-1.50 A-7-5(13) 54 24 242 | 184 174 + 404 a7 82 | 59 - -
§S-329 40 RT 454+00 4,00-5.50 A-6(5) 35 16 285 ¢ 212 140 i 36.3 96 79 5 - -
§S§-330 40RT 454400 9.00-10.50 A-7-6(4) 43 19 351 | 258 108 { 28.3 94 74 1 41 - -
$8-331 5LT 458+50 0.00-1.50 A-7-6(10) 47 23 260 | 21.0 126 | 404 | 100 85 '@ 56 - .
§8-332 5LT 458+50 4.00-5.50 A-7-6(8) 45 18 210 | 218 148 ; 363 | 100 84 ! 55 -
§8-333 75LT 458+50 9.00-10.50 A-5(2) 46 8 295 | 289 195 { 222 | 100 84 ; 46 . -
S§8-334 50 RT 457450 0.00-1.50 A-6(T) 40 19 28.7 © 230 120 | 363 | 100 83 ! 53 - -
§8-335 ) 50 RT 457+50 4.00-5.50 A-7-6(10) 44 21 238 : 204 134 424 | 100 86 . 59 - -
S-336 10RT 463+00 0.00-7.00 A-7-6{15) 50 25 212 | 143 8.0 : 56.5 98 85 i 65 - -
§-337 10RT 463+00 7.00-21.00 A-6(5) 39 13 287 | 240 211 | 262 | 100 82 i 53 - -
§5-338 10 RT 478+50 0.00-1.50 A-7-6(9) 50 24 305 | 208 64 | 424 98 80 ! 51 - .
§S-339 80 RT 483+00 0.00-1.50 A-6(5) 33 16 282 ¢ 203 9.0 - 426 | 100 83 ; 54 - -
S§S-340 80 RT 483+00 4.00-5.50 A-7-6(9) 43 18 213 . 219 82 ¢ 486 | 100 88 60 . .
S$S-341 80 RT 483+00 9.00-10.50 A-2-5(0) 43 NP 262 | 517 120 © 104 98 86 . 30 - -
§8-342 30RT 485+00 0.00-1.50 A-4(0) 33 NP 292 | 426 140 ! 142 | 100 85 ! 37 - -
§5-343 40 RT 481+00 0.00-1.50 A-7-5(24) 66 35 215 | 116 8.1 58.8 98 82 68 - .
S8-344 50 RT 487+50 0.00-1.50 A-T-6(15) 54 28 223 ¢ 205 65 - 50.7 | 100 87 60 - -
S8-345 30RT 488+50 0.00-1.50 A-7-6(10) 48 21 193 + 225 55 ° 527 94 84 | 58 -
S$S-346 30RT 488+50 4.00-5.50 A-6(5) 35 18 270 ' 260 6.5 40.6 95 81 48 “ .
§S8-347 50 RT 494+00 0.00-1.50 A-6(2) 32 14 300 | 312 63 325 99 84 - 42 . .
$8-348 50 RT 494+00 4.00-5.50 A-7-5(23) 70 31 144 189 59 - 609 98 90 . 68 -
S-349 76RT 499400 | 0.00-10.00 A-7-6(8) 46 20 262 : 223 89 426 95 79 ¢ 53 “
$-350 10RT 499400 10.00-20.00 A-5(0) 43 NP 237 | 402 118 ~ 243 | 100 92 . 42 - -
S5-351 TORT 500+50 0.00-1.50 A-6(3) 37 14 241 . 312 82 . 365 96 84 - 46 - -
$5-352 T0RT 500+50 4,00-5.50 A-7-5(20) 71 26 132 ¢ 227 53 . 588 | 100 95 68 - -
§§-353 30RT 502+00 0.00-1.50 A-6(9) 40 18 185 + 211 118 ; 487 99 90 ; 63 - -
§S-354 25RT 505+00 0.00-1.50 A-7-5(11) 54 22 203 | 247 43 507 97 87 © 56 - -
S8-355 40RT 507+00 0.00-1.50 A-7-6(13) 54 25 176 ¢ 249 6.7 - 507 98 87 ; 58 - .




SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % .
NO. OFFSET | STATION | INTERVAL | CLASS. | LL | PL |csawp FSaND’ SLT . CLAY | 10 : 40 | 200 |MOISTURE| ORGANIC
$S-356 70LT 500+00 | 0.00-150 | A-7-5(7) | 57 | 21 | 223 338 = 33 ! 405 | 99 : 89 . 47 . .
S-356A 85LT 512400 | 0.00-23.00 | A-5(8) 44 ] 10 | 89 278 288 345 | 100, 95 : 73 . .
S-357 80 LT 514400 | 0.006.00 | A-7-538) | 78 | 42 | 37 194 . 22 751 | 100 - 98 80 -

S5-358 80LT 514+00 | 6.00-26.00 | A-75(17) | 62 | 22 | 156 187 170 487 | 100 ; 92 : 68 .

$-359 60 RT 518+00 | 0.00-7.00 | A-7-5(18) | 62 | 29 | 138 205 89 568 | 92 - 85 ; 64 - -
SS-360 | 100LT | 522+00 | 0.00-1.50 | A-7-521) | 60 | 25 | 128 134 : 89 649 | 100 92 . 76 - .
$S-361 | 100LT | 522+00 | 4.00-550 | A-7-5(7) | 56 | 12 | 207 274 174 | 345 | 98 ° 85 @ 57 - .
5-362 70 RT 525¢50 | 0.00-2000 | A-4(3) 38 | 10 | 272 294 : 191 @ 243 | 99 80 ; 50 . -
$5-363 40RT 528400 | 0.00-1.50 | A-7-5(6) | 48 | 17 | 296 215 ' 84 | 405 | 94 | 75 ! 49 - -
$5-364 60 RT 531400 | 0.00-1.50 | A-7-6(5) | #1 15 | 241 267 ; 106 | 385 | 89 . 76 : 49 . -
$8-365 60 RT 531400 | 9.40-10.90 | A-6(1) 37 | 13 | 359 267 @ 50 [ 324 | 96 | 75 @ 39 -
$S-366 60 RT 531400 | 14.40-15.90 | A-4(0) 34 3 1310 377 242 ) 101 | 98 @ 83 ' 38

§S-367 | 100RT | 534400 | 0.00-1.50 A4(2) 30 9 | 217 288 i 151 | 344 | 98 | 8 ; 53

SS-368 | 100RT | 534400 | 4.00-550 | A-1-b(0) | 20 | NP | 482 349 : 68 ; 101 | 65 48 | 14 .

§S-369 | 100RT | 534+00 | 9.00-1050 | A-2-5(0) | 43 5 | 389 324 | 185 , 101 | 98 . 74 | 35 - .
$8-370 00T 535400 | 0.00-1.50 A-4(2) 26 | 10 | 2641 302 | 92 | 344 | 96 . 82 | 47 -

SS-371 70LT 535¢00 | 4.00-5.50 | A-1-b(0) | 26 4 | 403 320 | 94 [ 182 | 52 . 38 @ 17 . .
$8-372 70LT 535+00 | 9.00-10.50 | A-1-a(0) | 29 | NP | 563 249 | 106 | 81 | 49 ' 27 | 12 . -
$5-373 50 RT 536+50 | 0.00-1.50 | A-7-5(25) | 66 | 32 | 150 158 | 84 | 60.8 | 100 | o1 . 73 . .
S-374 60 LT 541400 | 0.00-6.00 | A-7-6(15) | 59 | 36 | 228 196 | 7.2 | 505 | 87 | 74 : 53 -
$-375 60 LT 541400 | 6.00-14.00 | A-7-58) | 48 | 17 | 230 260 | 247 | 262 | 99 | 86 ! 57 - -
$5-376 0LT 544+00 | 0.00-1.50 | A-7-6(21) | 57 | 29 | 1564 165 | 138 | 545 | 99 ; 90 | 11 - -
$8-377 60 LT 548+400 | 0.00-150 | A7-5(10) | 54 | 22 | 262 214 | 181 | 343 | 96 | 78 | 55 -

$-378 100RT | 565+50 | 0.00-13.00 | A-6(4) 3% | 11 | 212 297 | 209 | 283 | 99 | 87 | 55 - .
S-379 00T 571400 | 0.00-17.00 | A-6(7) 38 | 16 | 216 240 | 224 | 323 | 98 | 85 | 58 .

$8-380 30LT 577400 | 0.00-150 | A-7-6(10) | 48 | 22 | 224 240 ; 17.3 | 363 | 97 | 84 | 57 . .
$5-381 30LT 577400 | 3.80-5.30 A6(7) 40 | 19 | 242 246 | 128 | 383 | 93 ; 79 | 52 - .
$5-382 30LT 577+00 | 8.80-10.30 | A-7-6(10) | 51 | 25 | 281 236 | 10.0 | 383 | 99 ; 82 | 52 - .
$5-383 30LT 577+00 | 13.80-15.30 | A-5(3) 18 9 | 163 462 | 253 | 124 | 100 | 94 | 48 - -
S-384 60LT 581400 | 0.00-7.00 | A-7-5(38) | 80 | 45 | 133 137 | 104 | 626 | 100 | 92 | 76 . -
$-385 60 LT 581400 | 7.00-25.00 | A-7-5(4) | 42 | 11 | 214 314 | 27.3 | 202 | 100 ; 91 ; 54 .

$5-386 40RT 577450 | 0.00-1.50 | A-7-6(9) | 41 17 | 222 163 | 211 | 404 | 99 | 85 | 64 .

SS-387 | 40RT 577450 | 4.00-550 | A-2-4(0) | 26 9 | 488 270! 39 [ 202 | 97 : 68 | 26 - .
$5-388 30LT 11+00 4.00-5.50 A-5(0) 44 2 | 196 406 | 237 | 164 | 100 | 90 ; 48 -
$5-389 30LT 11400 | 9.00-10.50 | A-4(0) 34 | NP | 303 377 ] 199 | 121 | 98 | 79 ! 40 . .
MS-390 | 30RT 11400 | 19.00-20.50 00 00 ;| 00 i 00 0 0 152 .
$5-390 30LT 11400 | 19.00-20.50 | A-4(0) 32 3 | 258 365 235 | 141 | 98 | 83 | 45 -

$5-391 cL 12+00 0.00-150 | A-7-6(9) | 43 | 20 | 208 236 | 152 | 404 | 95 | 83 | 57 .
$-302 cL 14+00 0.00-3.00 | A-7-6(18) | 57 | 29 | 151 174 ¢ 90 | 585 | 92 | 84 | 65 .
$-393 25LT 15+50 0.00-500 | A-7-6(15) | 54 | 26 | 194 234 | 189 | 383 | 400 | 90 : 62 . .
S-394 2507 15450 | 5003800 | AT-6(5) | 43 | 14 | 27.6 244 | 21.7 | 26 j 99 | 83 | 52 - .
S5-395 | 35RT 18400 4.50-6.00 A5(2) 50 6 | 170 418 | 194 [.222] 98 ; 91 | 48 .

MS-396 | 35RT 18400 | 29.50-31.00 0.0 00 | 00 | 00 P01 0| 250 .
$5-396 35RT 18400 | 29.50-31.00 | A-5(4) 47 9 | 256 287 ~275 [ 182 | 97 | 81 | 52

$-397 50 RT 442¢00 | 0.00-300 | A-2-4(0) | 26 4 373 395 | 127 | 160 | 8 ; 69 | 23 .

S-398 80 RT 425¢00 | 000300 | A-240) | 24 7 | 369 329 . 182 ; 120 | 87 69 | 30

S-399 40RT 422+00 | 0.00-3.00 | A-2-4(0) | 19 3 | 377 351 : 94181 | 94 | 76 | 29

S-400 60 RT 438+50 | 0.00-3.00 | A-7-6(8) | 44 | 18 | 177 247 | 276 | 304 | 93 , 86 , 56 E

S-401 40RT 445¢00 | 0.00-300 | A-7-6(8) | 43 | 16 | 204 203 ~ 196 ; 404 | 95 . 86 | 59 .

S-402 30RT 448+60 |  0.00-3.00 A-6(4) 31 12 | 83 263 ; 184 1 321 | 9% | 84 | 53 : -
5403 30RT 473+00 | 0.00-3.00 A-6(7) 40 | 16 | 245 179 : 155 | 42% | 97 | 83 | 59 -

S-404 30RT 450400 | 0.00-300 | A-7-6(8) | 47 | 28 | 259 299 121 : 324 | 90 : 77 | 45 .

S-405 40RT 475+00 | 0.00-300 | A7-5(18) | 56 | 25 | 11.6 203 159 . 522 | 98 @ 92 | 71

S-406 30RT 465+00 | 0.00-3.00 A4(2) 38 9 | 299 301 | 200 ; 204 | 97 ¢ 81 | 45

S-407 30RT 467+50 | 0.00-300 | A-7-5(22) | 61 | 29 | 11.4 209 ' 155 : 522 | 99 . 93 | 72 .
S-408 30RT 477+00 | 0.00-3.00 | A-7-5(17) | 53 | 23 | 114 209 . 155 : 522 | 100 95 ; 72 . .
S-409 30RT 509+00 | 0.00-3.00 A-6(5) 35 | 15 | 179 315 : 145 - 361 | 93 - 84 51 .

S-410 10RT 512400 | 0.00-3.00 | A-7-6(18) | 53 | 24 | 106 189 ; 143 | 562 | 99 . 93 . 73

S-411 25RT 514400 | 0.00-3.00 | A-7-520) | 58 | 26 | 108 194 : 138 | 562 | 99 | 93 @ 72 -

MS-412 | 30RT 516+00 | 0.00-3.00 000 00 : 00 : 00 0 0 | 302

S-412 30RT 516+00 | 0.00-300 | A-7-5(29) | 72 | 28 | 6.2 120 : 135 ; 682 | 99 : 96 - 82 . .
S-413 30RT 520400 | 000300 | A-7-527) | 68 | 26 | 58 126 . 93 | 722 | 100 ; 98 . 83 .

S-414 30LT 530+00 | 0.00-3.00 A4{0) 32 | NP | 319 381 180 ; 120 | 100 ; 93 . 37 - .
S-415 50LT 533400 | 0.00-3.00 A-4{0) 30 | NP | 287 413 180 i 120 | 100 ¢ 85 : 38 . .
S-416 40LT 12+00 0.003.00 | A7-5(16) | 54 | 20 | 110 194 | 97 : 602 | 100 ; 93 : I3 -

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) | % %
NO. OFFSET | STATION | INTERVAL | ctAss. | LL | Pl Jcsanp Fsanp ST - GlAY | 10 40 200 |MOISTURE| ORGANIC
S-417 cL 12+00 0.00-3.00 A-7-6(13) 50 21 7.8 283 137 . 502 96 93 . 65 -
S:418 CL 15+00 0.00-3.00 A-7-6(11) 45 18 84 303 172 ! 4441 99 95 © 65 - .
S-419 40 RT 14400 0.00-3.00 A-2-4(0) 18 4 446 - 268 15 7 114 77 52 25 - .
$-420 60 RT 544+50 0.00-3.00 A-7-6(9) 41 20 193 © 216 148 - 443 | % 84 59 - .
S-421 60 RT 546450 0.00-3.00 A-7-5(5) 42 11 199 ' 284 315 ' 204 95 84 56 - -
S-422 60 RT 548+50 0.00-3.00 A-6(3) 32 16 294 304 281 0 124 95 78 44 - -
$-423 80RT 551+00 0.00-3.00 A-7-6(9) 46 19 19.7 260 200 : 34.2 95 84 57 - .
S-424 T0RT 553+00 0.00-3.00 A-5(1) 44 7 256 | 344 259 © 144 94 79 45 -






