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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _38494.1.1 (B—4720)
COUNTY _ CABARRUS

PROJECT DESCRIPTION _REPLACE BRIDGE 113 OVER DUTCH
BUFFALO CREEK ON SR 2610 (BOWMAN BARRIER RD.)

F.A. PROJ. BRZ-2610(1)

SITE DESCRIPTION

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS TONSIDERED TO BE PART QF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

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

STATE STATE PROJBCT B NO. SHEET | TOTAL

N.C.| 3849411 (B-4720) 1 1

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 SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919 260-4088. 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
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 UN-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 CUARANTEE 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 1S CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONOITIONS TO BE ENCOUNTERED ON THS 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.
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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.

38494.L1(B-4720) 2

SOIL _DESCRIPTION

GRADATION

ROCK_DESCRIPTION

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

109 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHIO 7206, ASTM D-1588). SOIL
CLASSIFICATION IS BASED DN 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:

_WELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
_UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
PODRLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

TERMS AND DEFINITIONS

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 8.1 FOOT PER 68 BLOWS.

ANGULARITY OF GRAINS

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

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:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

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.

0

VANE SHEAR TEST

OO

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

EXTREMELY INDURATED

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 " g y
VERY STIFF, GRASITY CLA, VOST YITH WTERGEDOED FNE SAID LAERSHGHY PUSTE AT-5 e ROCK R) 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 pre— INE 70 CORRSE AT TGNEGUS AND FET AVDRPHIE FOCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCR R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 5% PASSING "200) (> 357 PASSING 3200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREDUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
=2 FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 a4 a5 la6]a7]asaz | 465 COMPRESSIBILITY R Sy LLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE | COLLUVILY - ROCK FRAGHENTS MIXED ITH SOIL. DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. A3 | ABAT SLIGHTLY COMPRESSIBLE L10UID LIMIT LESS THAN 3l INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. LOPE.
N MODERATELY COMPRESSIBLE L10UID LIMIT EQUAL TO 31-50 TOASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL NN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK [ I | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE
ATERIAL (V] — SHELL BEDS, ETC. d
7 PASSING iLT- PERCENTAGE OF M WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
- 10 GRANULAR| ¢\ Ay :gc_‘:» ORGANIC MATERIAL GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
40 SOILS A SOILS SOLLS OIHER MATERIAL FRESH ROCK FREBH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOM SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STR R
.00 0 ka5 welas o35 el vl ver s weelas meils v SOILS TRACE OF ORGANIC MATTER 2 - 3% 5~ 5 TRACE - 101 ROCK FREGH, CRISTALS B op - THE < AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 18 - 20% :
LI0UID LIMT 40 xa1 iy Joo mx|an v (4o mx |4 v fae x| ] sons wiTh MDDERATELY ORGANIC 5-10% 12 - 20% SOME 26 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (OIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC NDEX | 6 MX | NP l1g Mx |10 MX[i1 My (11 MN 10 MX |18 MXUEMN |UMN | e oR pIGHLy | HIGHLY ORGANIC >10% 207 HIGHLY 357 AND ABOVE v st g‘:Yfg‘};?sgml:?::TNU::EUMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
MODERATE y -
GROWP INDEX| @ 0 ‘ AMx 8 Meiz Mxpe mNe M aMDUNTS OF g‘;?f;‘ 1 GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TG LT D recTe O :ﬁ;f;é’:i:&'ﬁ_:&nff ;ﬂ%}gﬁ&f;‘s BEEN DISPLACEMENT OF THE
USUAL TYPESISTONE FRAGS. SILTY OR CLAYEY SILTY CLAYEY ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 6L 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND ;g‘:«% GRAVEL AND SAND SOILS SOILS MATTER 1c WATER LEVEL AFTER 24 rouRs CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
L TIC WA LEVEL Al Hi
MATERIALS | SAND STA - MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGNAL POSITION AND DISLODGED FROM
BEN. RATING Pw oD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOM CLAY. ROCK HAS PARENT MATERIAL.
FAIR TO Yew WATER, ,OR WATER BEARING STRATA
58 EXCELLENT 10 GOOD FAIR T0 POOR | poto10 | POOR |LnsuriamiE PERCHED WATER, SATURATED ZONE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK, FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
P1 OF A-7-5 SUBGROUP 1S < LL - 3@ ;PIOF A-7-6 SUBGROUP 1S >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | .FORMATION (FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED oy 1EST BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES CLUNK' SDUND WHEN STRUCK. THE FIELD.
PRIMARY SDIL TYPE co:;:ggféﬁcfi‘ PENETRATION RESISTENCE| ~ COMPRESSIVE STRENGTH E?-?SV:& Lergizr;ﬁx;«g% N(RE) G DIom TEST BORING _$, pgttes IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALDNG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
DNVALLE) AONS/FP ) SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED | | coce o ol F-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SALL COMPARED T0
VERY LOOSE AUGER BORING O~ SPT N-VALLE | (seva IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
GENERALLY <4 SOIL SYMBOL ITS LATERAL EXTENT.
e LOOSE 470 18 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
vaTERIAL MEDIUM DENSE 19 T0 38 N/a ARTIFICIAL FILL (AF) OTHER —Q— CORE BORING SPT REFUSAL IE_TESTED, YIELDS SPT N VALUES > 10D BPF —L%—';—? ;nA (522‘: OTR:;’:;L 02 ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS,
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT m}nmcmlg P'BER”:E‘;?1l‘)‘;’:Ng"ﬂgK";"é‘;”{fﬂ“i’&]ﬁﬁ";’gf*s~ MOTTLING IN
VERY DENSE »50 — — ™0  MONITORING WELL o SEV) THE MASS 1S EFFECTIVELY REDUCED TG SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK -
VERY SOFT [ 025 INFERRED SOIL BOUNDARY 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 2704 925 10 2.50 oz INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF._TESTED, YIELDS SPT N VALUES < 189 BPF | INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDXU::F STIFF ; ;g fs 2.5 10 1.8 ) - INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ST
T?gﬁié?ba e Lo ; ‘Trg 3 «Twpx® ALLUVIAL SOIL BOUNDARY e} ]SLSD:E IN%E:TOR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 308 >4 26,025 DIP & DIP DIRECTION OF NSTALLA ALST AN EXAMPLE. ROCK SEGMENTS EGUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OF GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES ——}5,223’;“:00‘5’“’-" RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.8. STD. SIEVE SIZE 4 19 40 62 200 270 L] SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. by u;musws BODY OF IGNEDUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 @42 0.25 00675 0.053 SLL -
ABBREVIATIONS HARD ‘;SNDEE aﬁﬁ“xﬁf&:&:&“ OR PICK ONLY WITH BIFFICLLTY. HARD HAMMER BLOWS REOLIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ng:ﬁs e SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST . TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BLDRJ (0B GR) (SL) (€L BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED 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 OR
{CSE, SD.) F_SD.) HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P PLANE
CL. - CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT ExCavaTED B BL?st 8 SLIP PLANE.
N oo ” 2o B2 05 eoms CPT - CONE PENETRATION TEST NP - NON PLASTIC 24 DRY UNIT WEIGHT MEDIU CAN BE GRODVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS (N OR BPF)OF
: CSE. - COARSE ORG. - ORGANIC hD M caN b EYCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REGUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
S0IL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS H h A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOl VOISTORE SeaE FELD MOTSTOR: DPT - DYNAMIC PENETRATION TEST SAP.- SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. THAN B FOOT PER 6@ BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SD. - SAND, SANDY S - SPLIT SPODN SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION ‘ F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TG SEVERAL INCHES IN SIZE BY MDDERATE BLOWS OF A PICK POINT. SMALL, THIN R R e fonoTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIGUID; VERY WET, USUALLY ol Seh - SLIOHLY i PIECES CAN BE BRDKEN BY FINGER PRESSURE. TRATA ROCK OUALITY DESIGNATION (SROD) ;15 SURE OF ROCK DUALITY DESCRIBED BY
saT FROM BELOW THE GROUND WaTER TABLE | FRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | vgry CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH R o ron EotaL O e ThAe 4 NCHES DIVIDED BY THE
LL_ | LIOoUID LIMIT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC SEMISOLIDs REQUIRES DRYING T0 HI. - HIGHLY v - VERY ReTIo FINGERNALL. TOPSQIL (15 - SURFACE SOILS USUALLY CONTAINING oasa;uc MATTER.
d - 5
Rﬁ?E - WET - ) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
TERM -
Pl - PLASTIC LT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: AERH SPACING VERY THICKLY BEDDED > 4 FEET BENCH Hefi: BLZ
VERY WIDE MORE THAN 10 FEET STA. 21+30.63 -L- 12.45 LT.
- MOIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE %] autoMaTIC MANUAL THICKLY BEDDED 15 - 4 FEET
OM_{ OPTIMUM MDISTURE O [ carems U WIDE 3 10 10 FEET TNy BERDED 016 - 1.5 FEET N_ 599552.9930 E I575541.0400 ELEVATION: 514,87 FT.
SL..l. SHRINKAGE LIMIT MOBILE B- __ MODERATELY CLOSE 170 3 FEET _
[] & convinuous FLIGHT AUGER CLOSE 8.6 T0 1 FEET VERY THINLY BEDDED 2.03 - 8.16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: VERY CLOSE LESS THAN D6 FEET THICKLY LAMINATED 2.088 - 0.03 FEET NOTES:
- ORY - @ ATTAIN OPTIMUM MOISTURE L] s #4HOLLOW AUGERS (e - THINLY LAMINATED < 8008 FEET SOIL STRATIGRAPHY IS THROUGH THE BORINGS FOR PROFILE
) INDURATION AND CROSS-SECTIONS.
PLASTICITY CME-45C ] waro Facep Fincer erts [X]-n XWL
P ASTICITY TNDEX D P —— E— FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS .
NONPLASTIC -5 VERY LOW CME-550 R FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOwW PLASTICITY 615 SLIGHT X] casing [ ] W/ apvancer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. g MEDIUM X
HED LA, b itry [] eortasLe HoIST [ ricone ssTEEL TEETH | [ ] POST WOLE DIGGER MODERATELY INDURATED GRAINS et BE SEPARATED FROM SOHPLE NITH STEEL PROBE:
COLOR D TRICONE * TUNG.-CARB. HAND AUGER
O SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
CORE BIT DIFFICULT TO BREAK WITH HAMMER.
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0_GEO_BH_BRDG0113_CABARRUS.GPJ NC_DOT.GDT 6/6/12

NCDOT BORE DOUBLE B472

~ W NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 7

BORELOG REPORT
WBS 38494.1.1 l TiP B-4720 | COUNTY CABARRUS I GEOLOGIST Stickney, J. K. WBS 38494.1.1 TIP B-4720 COUNTY CABARRUS l GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 113 OVER DUTCH BUFFALO CREEK ON SR 2610 (BOWMAN BARRIER RD.) GROUND WTR (ft)| | SITE DESCRIPTION BRIDGE 113 OVER DUTCH BUFFALO CREEK ON SR 2610 (BOWMAN BARRIER RD.) GROUND WTR (ft)
BORING NO. EB1-A STATION 21+25 OFFSET 14 ftLT ALIGNMENT -L- 0 HR. NM | | BORING NO. EB2-B STATION 22+14 OFFSET 12ftRT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 5152t TOTAL DEPTH 2151t NORTHING 599,559 EASTING 1,575,540 24 HR. 7.7| | COLLARELEV. 5153 ft TOTAL DEPTH 24.7 it NORTHING 599,467 EASTING 1,575,551 24 HR. 7.9

DRILL RIG/HAMMER EFF./DATE HF00065 CME-45C 81% 11/28/2005

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HFO0065 CME-45C 81% 11/28/2005

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Smith, C. L. START DATE 01/19/10 COMP. DATE 01/19/10 l SURFACE WATER DEPTH N/A DRILLER Smith, C. L. START DATE 01/19/10 COMP. DATE 01/19/10 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT L
EI(.ﬂE)V ELEV DE(;)TH . »5 0 5 100 v 0 SOIL AND ROCK DESCRIPTION E'(-fgv ELEV DE(th’)TH o - 50 SAMP. 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft ; ! | NO. |/moll ¢ | ELev. @y DEPTH (f) () 0.5ft | 0.5ft | 0.5ft : ! s 100( | NO. |/voill 6
520 | 520 |
515 + - 515.2 GROUND SURFACE 09 | 515 - 515.3 GROUND SURFACE 0.0
T T LN ROADWAY EMBANKMENT i N ROADWAY EMBANKMENT
1 A0 N BRN MED. STIFF MOIST TO WET SANDY e LN BRN STIFF MOIST TO WET LOW (PI=12)
1 1o L\_ SILTY CLAY (A-6) 0 L\: PLASTIC SANDY SILTY CLAY (A-6) WITH
£107 L 45 1. LN 5113 7T 40 L - ROCK BITS AND TRASH IN FILL.
510 >t 13 LN 510 21816 14 ss-1 | Mw LN
-+ —&7 —500.2 6.0 ~ 5093 6.0
I | ALLUVIAL A N ALLUVIAL
I [ GRAY SOFT MOIST TO WET SANDY N L\' BRN SOFT TO MED. STIFF MOIST TO
2057 4 o8 [ CLAYEY SILT (A4) sleal ol 7 \: WET LOW (PI=13) PLASTIC SANDY
505 “F ) 7 7| 14 ss3 505 1 2 1‘3 s$s-2 | MW N SILTY CLAY (A-6)
I o Lo N
4 R t - - L
T I 5013 T 140 o
500 500 7_- 145 ; 5 ; *3 500 1 2 3 ‘*G MW §-_
—: I'__‘_,.| A 497.2 AL 18.0 L' L \‘ 497.1 182
T , -l LUVIAL | 4963 T 190 T T T T T T WEATHERED ROCK
495 FABLFIANE ety | 554 | sat Eai GRAY MED. DENSE SAT. SILTY SAND 495 33 [ei0.2 - : 30(.)Iot7ir r SEVERELY WEATHERED NON
T I LA O W R Al 174942 (A-2) W/ BITS OF QUARTZ ROCKIN 8S. __21.0 L. N CRYSTALLINE ROCK (PHYLLITE)
T WEATHERED ROCK N
1 SEVERELY WEATHERED NON 4913 T 240 C .. L
1 CRYSTALLINE ROCK (PHYLLITE) 00703 . 100003 490.6 24.7

-1t

Tt

| ATV O N U TN S T [T TON TN SN YA AT SO WO SO0 WS AN WA
=t

PRETSRTENN RET WO S T N
1ttt -+ttt

Boring Terminated BY AUGER REFUSAL
at Elevation 493.7 ft ON
NON-CRYSTALLINE ROCK (PHYLLITE)

NOTE: THIS BORING WAS ORIGINALLY
RECORDED AS BORING "B2".

lllllllllllllllIIII'lllllllll‘|I|l||l|l||ll|llll|||l|

PRRNTURE I I S I VO WONT YO YUY UONR Y TSN T SN WO M TN YT SNVUN I ) AT WUV NS AN SN T [N N YT N TN NS YT YT S FORE € A SUT WA SO0 AT U WY WY
-+ttt t++t+-t+t+t+—tt+-tr-t+-t+r-+-t+-rtre—ee e - et

PR YNN WON TN TR AT Y AN SUNT TN SO WU SN TR ST AU N DUNE OO JONE TN T SO S

-1ttt et T T T T T T T T
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Boring Terminated BY AUGER REFUSAL
at Elevation 480.6 ft ON
NON-CRYSTALLINE ROCK (PHYLLITE)

NOTE: THIS BORING WAS ORIGINALLY
RECORDED AS BORING "B1".




\

(oo NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

WBS

38494.1.1 | TP B-4720 | COUNTY CABARRUS | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 113 OVER DUTCH BUFFALO CREEK ON SR 2610 (BOWMAN BARRIER RD.) GROUND WTR (ft)
BORING NO. B-3 STATION 21+68 OFFSET 5 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 502.1 ft TOTAL DEPTH 236 ft NORTHING 599,512 EASTING 1,575,540 24 HR. N/A

DRILL RIG/HAMMER EFF/DATE  HFO0064 CME-550 88% 09/02/2009

i DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILLER Smith, M. L.

START DATE 02/12/10

COMP. DATE 02/12/10

| SURFACE WATER DEPTH 1.1t

ELEV
(f)

DRIVE
ELEV

DEPTH

BLOW COUNT

BLOWS PER FOOT

savp. |

L
e} SOIL AND ROCK DESCRIPTION
G

75 100 ELEV. (f)

@ | ® [osfjost|osi] |0 25 50

‘ NO. | /Mol DEPTH (f9)

508

500

WATER SURFACE (02/12110)
GROUND SURFACE
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Boring Terminated at Elevation 478.5 ft IN
NON-CRYSTALLINE ROCK (PHYLLITE)
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(1) (= NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 8
=" \Li&¥ CORE BORING REPORT
WBS 38494.1.1 | TIP B-4720 | COUNTY CABARRUS | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 113 OVER DUTCH BUFFALO CREEK ON SR 2610 (BOWMAN BARRIER RD.) GROUND WTR (ft)
BORING NO. B-3 STATION 21+68 OFFSET 5t RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 502.1 ft TOTAL DEPTH 236 ft NORTHING 599,512 EASTING 1,575,540 24 HR. N/A
DRILL RIGHAMMER EFFJDATE HFO0064 CME-550 88% 09/02/2009 | DRILL METHOD  NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Smith, M. L. START DATE 02/12/10 COMP. DATE 02/12/10 | SURFACE WATER DEPTH 1.1t
CORE SIZE NXWL TOTALRUN 14.2 ft
RUN DRILL RUN STRATA | L
ELEV DEPTH| RUN A SAMP,
@ E(LﬁE)v @® | @ }:AA‘Sg R@‘)? R@f No. e e o DESCRIPTION AND REMARKS
(Min/ft) | % % | % |Gl ELEV.(R) DEPTH (ft)
492.7 Begin Coring @ 9.4 ft
T L9423 7.0 0.0) 4557 NON-CRYSTALLINE ROCK o4
490 490.4 + 11.7 43% | 0% - 490.4 GRAY MOD. WEATH. MED. HARD PHYLLITE 11.7
':‘ 5.0 (2.8) | (0.0) NON-CRYSTALLINE ROCK
] 56% | 0% GRAY FRESH MOD. HARD TO HARD PHYLLITE W/ V. CLOSE TO
i . CLOSE FRACTURE SPACING.
485 4854 + 167 AVERAGE FRACTURE ANGLE = 40 Degrees.
. 4.9 (4.2) ] (0.0)
: 86% | 0%
480‘5: 21.6
480 = 2.0 a1 00)
4785 + 23.6 55% | 0% 4785
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Boring Terminated at Elevation 478.5 ft IN NON-CRYSTALLINE ROCK
(PHYLLITE)




TEST RESULTS

PROJECT: 38494.1.1 (B-4720)
COUNTY: CABARRUS
SITE DESCRIPTION: REPLACE BRIDGE 113 OVER DUTCH BUFFALO CREEK ON SR 2610 (BOWMAN BARRIER RD.)

SOIL SAMPLE RESULTS
SAMPLE NO. OFFSET STATION DEPTH AASHTO N L.L Pl % BY WEIGHT % PASSING SIEVES % % UNIT VOID
INTERVAL CLASS C.SAND F.SAND SILT CLAY 10 40 200 MOISTURE ORGANIC WT. (d) RATIO
EBI-A
SS-3 140LT. 21+25 -L- 10.0-11.0 A-4(8) 3 30 9" 1.4 15.2 552 283 100 99 91
SS-4 14.0LT. 21425 -L- 20.0-21.0 NOT ENOUGH MATERIAL
EB2-B
SS-1 12.0RT. 22+14 -L- 4.5-5.5 A-6(4) 14 35 12 16.8 17.6 374 283 80 71 56
SS-2 12.0RT. 22+14 -L- 9.5-10.5 A-6(6) 3 34 13 2.0 14.1 475 364 100 100 88

ROCK SAMPLE RESULTS
SAMPLE NO.  OFFSET STATION

DEPTH
INTERVAL

ROD UNITWT
(beh)

SHEET

Qlkst)

E(MPsi)



SHEET 10

38494.1.1 (B-4720)
CABARRUS COUNTY
REPLACE BRIDGE 113 OVER DUTCH BUFFALO CREEK ON SR 2610 (BOWMAN BARRIER RD.)

CORE PHOTOS
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