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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,
GEQTECHNICAL ENGINEERING UNIT AT (319) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOQTECHNICAL 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 SOI. MOISTURE CONDITIONS INDICATED N 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 THIS PROJECT. THE
CONTRACTOR SHALL HAVE NC CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
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ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
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NOTE - THE INFORMATION CONTAINED HEREIN {S NOT IMPLIEDC OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE ~ BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

33048.L1 2

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 CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

160 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7286, ASTM D-1686). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

JMELL GRADED - 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 TWD OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

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 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FODT 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 DR 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,

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.

VANE SHEAR TEST

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

ﬁ
VERY STIF, GRALSETY CLR, WOST YT WTERBEDBED FUE SID LAERSHEAY PUISTC AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 106 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ROCK (WR) 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 CRYSTALLIE FINE 10 COARSE GRAIN TGREOUS AND VET AVDRPHIC ROTK TriaT AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, 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, GABBRD, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COAS
GROUP a-3 a-2 a4laslas]a7]ar,a2|aaas COMPRESSIBILITY ggg"(ﬁmgg}ﬂLUNE SEDIMENTARY ROCK THAT WOLLD YEILD squn'érusaf A . ROCK TypE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. arel A3 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 3i-58 COASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD -
SYMBOL i NN HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK [ 11| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED P E o O e eruey- RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
S iy T L Bema e LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
“ ’:“Sg‘m SILT- - PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
e - Gg‘;;‘f'g"" cLay | pUte QORGANIC MATERIAL GRg':}‘I"L-gR SILTSO"LCS‘-A" OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
* 200 10 Mx|35 Mx35 mxlas mxlas mdas mnlas mel3s vml3s vy SOILS TRACE OF ORGANIC MATTER 2 - 3-8y TRACE 1- 0% FRESH :2g:siﬂigﬂégsgizftlsN:RmﬂT. FEW JDINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER %;_l-mn;i LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
R LITTLE ORGANIC MATTER 3- 5% 5 - 12% LITTLE 10 - 20% .
L L 40 Mx|41 v 40 Mx |41 MV 40 Mx | 41 MN J4@ M| 41 N SOILS WITH MODERATELY ORGANIC 5 - 104 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 1o tx 10 Mxju s Juem fio wx [0 mxjuen [nM] lroE or AiGeLy | HIGHLY ORGANIC »10% 520% HIGHLY 357 AND ABOVE v SL1) gﬁvirgkisgmx :Eno::TNU :gscmam FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF “THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROP INEX] @ ° ° 4mx|e |12 mxfis mx|no e MODERATE ORGANIC GROUND WATER . FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
reloae 7 AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL T0 THE FRACTURE.
USUAL ReBS. |- e | s1LTY oR cLavey SILTY | cLavey ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
G‘ngﬂﬁs Gﬁﬁg‘»}mﬂ SAND| GRAVEL AND SAND SOILS SOILS MATTER v STATIC ATER 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.
MAT ALS L1
TEN. RATING - MODERATE g;‘;’:}fg&‘;“;o"&‘glggg°§E§g§§A§Q°XR£‘§53L°§$’g’;sggfoggggéggﬁs“%?ECCTsy- J:UCK s FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Mew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MDD L LAY. PARENT MATERIAL.
S A EXCELLENT TO GOOD FAIR TO POOR POOR PODR [ UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OW’ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
7 39 -5 z THE STREAM.
PI OF A-7-5 SUBGROUP IS =< LL - 3@ ;PI OF A-7-6 SUBGROUP IS >LL - 30 MDDERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJDRITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH %%ER&%%_EM A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
4 . SEV) XCAVi W] s VES * * . J
ey Son. Tope | COMPACTRESS OR psug?;ﬁ% &r :gggﬁ?& 332‘3&32#?%“?5%3%% OPDwAT EMBANKHENT (E) e e SPLE MOD. SE n;xn oo eeye cA crsn 1;174 A BEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK
CONSISTENCY (N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION Vet Pmt N DESIGNATIONS JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED B .
CENERALLY VERY LOOSE 4 SCIL SYMBOL B auoer eorins (GEV) IN STRENSTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME ;TESDGI_EMEQAE”%E;’TKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
LOOSE 4 T0 10 S8 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. *
GRANULAR
MATERIAL MEDIUM DENSE 16 70 39 N/A ARTIFICIAL FILL (AF)OTHER SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 1@ BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
CORE BORING .
(NDN-COHESIVE) DENSE 36 70 50 THAN ROADWAY EMBANKMENT ‘<>' ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE pyr |MOTILED WMOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE i e = INFERRED SOIL BOUNDARY SAMPLE SEV)  THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES FOOR AERATIDN AND LACK OF GOOD DRAINAGE.
VERY SOFT 2 .25 ™) MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 .25 10 .58 =TS INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES ¢ 102 BPF | INTERVENING IMPERVIOUS STRATUM.
) HEES PIEZOMETER
et MEQLM STIFE pRESS es 1018 erwoot ALLUVIAL SOIL BOUNDAR D RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERMIBLE, OR DISCERMIBLE ONLY IN SMALL AND RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 70 30 27104 i A 901 BOUNDARY SLOPE INDICATOR BAMPLE 2EgT§ﬁng§g’;ﬁNmmm OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY 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
B ROCK STRUCTURES RATID SAMPLE ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE (O~ SPT N-VALUE SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
SOUNDING ROD VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (SAP.)
U.S. STD. SIEVE SIZE 4 18 4@ 68 208 270 L4 UN SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. THICKNESS At
OPENING (MM) 476 200 0.42 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AN
ABBREVIATIONS HARD gg"ogg Bﬁ“ﬁ;ﬁg‘zgpg!;g&“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Coanot e sILT cLay AR - AUGER REFUSAL HI - HIGHLY @ - MDISTURE CONTENT oERaTE g ) T THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR) (€08 ©R) L) [GR) BT - BORING TERMINATED MED, ~ MEDIUM V - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
— - — (CSE. SDJ) py € S0 e CL.- CLAY MICA. - MICAGEDUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLON OF & GEDLOGIST'S PICK. HAWD SPECINENS CAN BE DETACHED ST FLAE
: g . CPT - CONE PENETRATION TEST MOD. - MDDERATELY WEA. - WEATHERED . R
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC o ONIT WEIGHT MEDIUM CAN BE GRODVED OR GOUGED 805 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE!(SPT) - NUMBER OF BLOWS (N OR BPF) OF
n HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 14@ LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 74~ DRY UNIT WEIGHT POINT OF \ A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST N A GEOLDGIST'S PICK. THAN @.1 FOOT PER 2 BLOWS.
CTTERBERG LEMITS) DESERIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK PDINT. SMALL. THIN STRATD LORE SELOVERY SRECJ - TOTAL LENCTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. -
SAT) FROM BELOW THE GROUND WATER TABLE i::zg; F?ﬁﬁéﬁ?ﬁ?'s FRACTURES Sul.- 5&?&? REFUSAL VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S A L A R et S B HS DIVIDED BY THE
PLASTIEL L Liou LMt SOFT v?’;m?sm lILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY 1OTAL LENGTH OF STRATA ahG EXPRESGED AS. A PERCENTAGE.
- VET - SEMISOLID; REQUIRES DRYING TO - JOPSOIL (TS.) - SURFACE SDILS USUALLY CONTAINING ORGANIC MATTER.
R:\Pr:t)?E WET - (0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
L pLasTIc LT
" DRILL UNITS: ADVANCING TODLSt HAMMER TYPE: TIERM SPACING VERY THEKRLY BEDDED > 4 FEET BENCH_MARK:
VERY WIDE MORE THAN 10 FEET
om_| OPTIMUM MOISTURE - MOIST - SOLID; AT OR NEAR OPTIMUM MOISTURE AuToMATIC  [] MANUAL " THICKLY BEDDED 15 - 4 FEET
+ ) [ ciarems 1DE 3 70 19 FEET THINLY BEDDED o6 - 15 FEET ELEVATION: FT.
St SHRINCAGE it MORILE B — HODERATELY CLOSE 170 3 FEET VERY THINLY BEDDED 0.03 - 0.16 FEET
- DRY - @ REOUIRES ADDITIONAL WATER TO D €* CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 8.16 TD 1 FEET Tty LeMIeTED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE [ sest & HOLLOW AUGERS e VERY CLOSE LESS THAN .6 FEET T  0.005. FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS D_N INDURATION
PLASTICITY INDEX D DRY STRENGTH [ ron-careioe mseas FOR SEDIMENTARY RDCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC o5 VERY LOW CME-55@ R FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
ng gn.ag;llggv 6-15 bsq;lnr;m 1 casme [ wr aovancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED, PLA Y 16-25 .
HIGH PLASTICITY B ORE raoH [T] rortasie Hoist [T ricone STEEL TEETH [T Post HoLe oiscer MODERATELY INDURATED 2222.12 %;::;IEE 3i22R:}$DV:$m AsMa:Er:.E WITH STEEL PROBE:
COLOR 0 1 wacone * TUNG.-CARB. [ weno auser .
] sounome roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
]:I D CORE BIT D DIFFICULT TO BREAK WITH HAMMER.

REVISED 02/23/06




EARTHWORK SUMMARIES (COMBINED FOR CABARRUS AVE & POWDER ST)

Volumes in Cubic Yards

PROJECT B-3421 COUNTY Cabarrus County DATE 15-Nov-11 COMPILED BY: JLT SHEET 3 OF 8 SHEETS
EXCAVATION EMBANKMENT WASTE
LINE STATION STATION TOTAL ROCK UNDERCUT | UNSUIT. | SUITABLE| TOTAL ROCK EARTH EMB. BORROW ROCK |SUITABLE| UNSUIT
(UNCL.) UNCLASS. | UNCLASS. ‘ +20%
2L~ 104+69.59 16+67.35 19 19 16,711 16,711 20,053 20,034
BRIDGE
-L- 194+29.10 24+75.00 174 174 5,147 5,147 6,176 6,002
-Y2- 10+20.00 12+38.53 440 440 77 77 92 348
INTERSECTION WITH -L-
-Y2- | 12+76.72 16+27.10 634 634 57 57 68 566
TOTALS 1,267 1,267 21,992 21,992 26,389 26,036 914
Estimated loss due to Clear. & Grub. -125 -125] 125
Use Waste in lieu of Borrow 914 914
PROJECT TOTAL 1,142 1,142 21,992 21,992 26,389 25,247 0
Est. 5% to replace Topsoil on Borrow Pits 1,262
GRAND TOTAL 1,142 0 1,142 21,992 21,992 26,389 26,509
SAY 1,280 29,200]

NOTE: EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT. THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.

Pavement Structure Volume =
Est. Undercut =

Est. Shallow Undercut Contingency =
Est. Class IV Subgrade Stabilization Contingency =

Est. Geotextile for Soil Stabilization Contingency =

B3421_Earthwork & Guardrail.xls : Balance Card

403 YD?
1,000 YD’

850 YD®
1,700 Tons

2,600 YD?

(Per CFI Lettery Dated Sept. 29, 2008)

(Per Geotech Report Dated August 14, 2008)
(Per Geotech Report Dated August 14, 2008)

(Per Geotech Report Dated August 14, 2008)  (Per Roadside Environmental Unit)

12/2/2011 12:19PM



feet. The borings were conducted outside of the existing roadway embankment, so the collar
elevations were well below the proposed grade. The measured groundwater elevations were 20 to
30’ below the proposed grade.

STATE OF NORTH CAROLINA Respectfully Submittei,
DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY LYNDO TIPPETT ClinT; Little ‘ .
GOVERNOR SECRETARY , Regional Geological Engineer

August 11, 2008

STATE PROJECT: 33048.1.1 (B-3421)

FEDERAL PROJECT: BRSTP-1002(7)

COUNTY: Cabarrus

DESCRIPTION: Bridge No. 266 on SR 1002 (Cabarrus Ave.) over Southern Railway
SUBJECT: Geotechnical Report - Inventory

PROJECT DESCRIPTION

The project is located in the City of Concord, Cabarrus County. It is in an urban area where
there has been considerable alteration of the natural terrain. It is a bridge replacement project with
upgrades to the existing roadway. Three retaining walls are also proposed. The geotechnical
investigation consisted of four Standard Penetration Test borings, one at each proposed wall location
and one near the proposed bridge. The borings were performed with a CME-550 drill rig using 8”
hollow stem augers or casing. The borings were conducted in June of 2008.

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Near the beginning of the project, we encountered alluvial soils associated with the floodplain of Irish
Buffalo Creek. The floodplain has been filled over with roadway and artificial embankment soils. The
sediments consist of soft to medium stiff silty and sandy clays, and silty sands.

Numerous areas of artificial fill were encountered. These fills are associated with buildings, parking
lots, etc. The fills appear to be moderately well compacted and contain a variety of soils. We did not
encounter any debris or any evidence of unsuitable materials.

PHYSIOGRAPHY AND GEOLOGY

The project area is in the Charlotte Geologic Belt, near the edge of the Concord Plutonic Suite. We
did not obtain rock core samples or note any outcrop. Residual soil descriptions are most consistent
with altered mafic volcanics. The typical soil profile includes a surface layer of red-brown clay, moist,
with low to medium plasticity. Subsoils are clayey sandy silts or silty sands. Hardness/density
generally increases rapidly with depth. All test borings reached hard soils or weathered rock at depths
of 10’ to 20’. Three of the four borings encountered groundwater, at depths between eight and 14
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M & T Form 503
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

M & T Form 503
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAY DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT MATERIALS & TESTS UNIT
SOILS LABORATORY SOILS LABORATORY

T. L P. No. B-3421 T.L P. No. B-3421
REPORT ON SAMPLES OF SOILS FOR QUALITY REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 3304811 County CABARRUS Owner Project 3304811 County CABARRUS Owner
Date: Sampled  6/10/08 Received 6/16/08 Reported 6/18/08 Date: Sampled  6/10/08 Received 6/16/08 Reported 6/18/08
Sampled from By C C MURRAY Sampled from ~ By C C MURRAY -
Submitted by N WAINAINA 1995 Standard Specifications Submitted by N WAINAINA 1995 Standard Specifications
746578 TO 746590 746578 TO 746590
8/11/08 8/11/08
TEST RESULTS TEST RESULTS
Proj. Sample No. SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 Proj. Sample No. SS-7 SS-8 SS-9 SS-10 SS-11 SS-12
Lab. Sample No. 746578 746579 746580 746581 746582 746583 Lab. Sample No. 746584 746585 746586 746587 746588 746589
Retained #4 Sieve % - - - - - ' - Retained #4 Sieve % 2 - - - 4 -
Passing #10 Sieve % 98 98 100 100 100 99 Passing #10 Sieve % 91 96 100 97 89 95
Passing #40 Sieve % 81 83 160 98 96 82 Passing #40 Sieve % 66 70 85 68 70 70
Passing #200 Sieve % 37 39 97 51 61 22 Passing #200 Sieve % 29 45 54 40 42 38
MINUS NO. 10 FRACTION i MINUS NO. 10 FRACTION
SOIL MORTAR - 100% | SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 31.8 27.2 0.6 6.3 10.7 38.0 i Coarse Sand Ret - #60 % 40.6 35.7 24.9 37.7 324 39.7
Fine Sand Ret - #270 % 36.7 40.1 4.3 53.3 34.0 46.0 ! Fine Sand Ret - #270 % 32.7 21.1 27.6 27.0 24.3 24.1
Silt 0.05 - 0.005 mm % 15.3 14.5 34.3 20.2 18.7 9.9 Silt 0.05 - 0.005 mm % 12.5 10.8 25.2 23.2 18.9 11.9
Clay < 0.005 mm % 16.2 18.2 60.8 20.3 36.5 6.1 Clay < 0.005 mm % 14.2 324 22.3 12.2 24.3 24.3
Passing #40 Sieve % - - - - - - Passing #40 Sieve % - - - - - -
Passing #200 Sieve % - - - - - - Passing #200 Sieve % - - - - - -
L.L. 30 32 45 23 35 20 | L.L. 23 37 48 43 30 27
P. 1 6 6 20 4 15 NP L P. 1L 2 20 15 4 11 11
AASHTO Classification A4(0) | A-40) | A7-6(22) | A-4(D) A-6(7) | A2-4(0) AASHTO Classification A24(0) | A6(5) | AT5() | A-5(0) A-6(1) A-6(1)
Station 11+20 11120 11+20 11+20 11+20 21+70 Station 21+70 16+55 16+55 16+55 14+20 14+20
OFFSET 46 RT 46 RT 46 RT 46 RT 46 RT 30 RT OFFSET 30 RT CL CL CL 70 RT 70 RT
ALIGNMENT L L L L L L ALIGNMENT L L L L L L
Depth (Ft) 4,10 9.10 14.10 19.10 24.10 3.60 Depth (Ft) 8.60 14.00 9.00 14.00 3.90 8.90
10 5.60 10.60 15.60 20.60 25.60 5.10 to 10.10 15.50 10.50 15.50 5.40 10.40
cc. CCMURRAY
Soils File
Soils Engineer Page 1 Soﬂs Engineer Page 2




M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. L P. No. B-3421
REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 3304811 County CABARRUS Owner
Date: Sampled  6/10/08 Received 6/16/08 Reported 6/18/08
Sampled from By C C MURRAY
Submitted by N WAINAINA 1995 Standard Specifications
746578 TO 746590
8/11/08
TEST RESULTS

Proj. Sample No. SS-13

Lab. Sample No. 746590

Retained #4 Sieve % -

Passing #10 Sieve % 100

Passing #40 Sieve % 98

Passing #200 Sieve % 60

MINUS NO. 16 FRACTION

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 5.3
Fine Sand Ret - #270 % 47.6
Silt 0.05 - 0.005 mm % 24.8
Clay < 0.005 mm % 22.3
Passing #40 Sieve % -
Passing #200 Sieve % -
L.L. 38
P. L 10
AASHTO Classification A-4(5)
Station 14+20
OFFSET 70 RT
ALIGNMENT L
Depth (Ft) 13.90
to 15.40

Soils Engineer

Page 3




