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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33542.11

F.A. PROJ. BRZ-1163(3)

COUNTY _ McDowell

PROJECT DESCRIPTION _BRIDGE No.42 ON SR 1163 OVER

SECOND BROAD RIVER

SITE DESCRIPTION

NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED 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.

STATE STATE PROJECT RBFERENCE NO.

N.C. 33542.1.1

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 SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEICH 8Y CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION.
GEOTECHNICAL ENGINEERING UNIT AT (319) 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SO 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 (IN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE. PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES. REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY QF 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 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 NOC. SHEET NO.
33542.l 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 CONTINUGUS FLIGHT POWER AUGER, AND YIELD LESS THAN

108 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (RASHTO 1206, ASTM D-1586). SOIL
CLASSIFICATION 1S 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:

WE 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 GRA

DED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF BOIL GRAINS IS 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 IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
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.

O

VANE SHEAR TEST

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

EXTREMELY INDURATED

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ERBEDIE HOHY % SUBANBULAR, SUBRDUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 10@
VERY STIFF GRASI7Y CLOLMIST NI WTEREEDOED FAE SHD LUER NS PUSTC 476 ROCK (WR) >225->73 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION et FINE 70 CORFSE CRAIN TONEGUS AND FETAORPHIC FOCK TRAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING 200 (> 35% PASSING +200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a3 | a4 [a5]a6| a7l arn2 [A4a5 COMPRESSIBILITY Eggl-(C?JCSg)ALLINE Z‘ET,EM}&ﬁﬁ?"%&ﬁ“‘%ﬁk"?ﬂﬁki’?ﬁ[f NSDNN%NE—FC&Aj.TTE ’;IE?;]‘PED. ROCK TypE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. 2l a3 |A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 T : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NS MODERATELY COMPRESSIBLE LI0UID LIMIT EQUAL TO 31-5@ ASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YVIELD . v v
SYMBOL SONNANN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T | SpT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LURE_RECOVERY RECJ - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIED BY TOTAL
& T L e LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
* FASSING ST | ek PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. ng;‘L‘-’é-“R cLay PEAT ORGANIC MATERIAL GR‘;’[‘)&’C‘S‘R SIL;D;LEL“Y OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
. » FEW W X -
« 200 18 M35 Mx|35 MX|35 mx|35 mas mn [as |38 ma3s m soiLs TRACE OF ORGANIC MATTER 2 - 3% 3- 5% TRACE 1- 102 FRESH Eﬂﬁﬁ;"?ﬁ”&'ﬁ;ﬁlﬁt&?"3”’ FEMW JOINTS Mav SHOW SLIGHT STAINING. FOCK RINGS UNDER ——gg;uoﬁﬁmmcm AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER = 3 -5Z2 5 - 12% LITTLE 19 - 20% .
LIOUID LIMIT 40 Mx|41 MN 48 tx |41 N 40 Mx |41 a0 XL MN | gon s wiTH MODERATELY ORGANIC 5187 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 INDEX & Mx NP [3@ mMx |10 Mx 11 MN {11 MN 18 MX [10 MXJIMN (3L MN LITTLE OR HIBHLY HIGHLY ORGANIC 10% >20% HIGHLY 35% AND ABOVE v SLI} $v2T2;$g$:Lf]ESOSE?U::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP. MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [] ] [] B MX x|16 Mx|No Mx| ~ MODERATE y - W
4 il el AMOUNTS OF 22?33" e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 —-gfé’gg RE,‘_*;,“;‘E“TUSEO,?: :ﬁ:f:;: EP:;?;'_ELE?_LO;'(? T&’%géﬁggﬁﬁs BEEN DISFLACEMENT OF THE
USUAL TYPES|STONE FRAGS.|_\e | oy 1y R cLAYEY SILTY CLAYEY ORGANIC Z__ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLI) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR [GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLDRED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MaTERIALS | Smp  [SAND| ORAVEL AND SAND | SOHLS | SOILS h A STATIC WATER LEVEL AFTER _24_ HOURS
Sk aes MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
) FAIR TO Zpu PERCHED WATER, SATURATED ZONE, OR W ARING STRATA MOD) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT TO G0OD FAIR TO POOR POOR POOR | LNSUITABLE ERCH ZONE, OR WATER BEARI 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.
PIOF A-7-5 SUBGROUP 1S =< LL - 38 ; Pl OF A-7-6 SUBGROUP IS >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 KADLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | .EORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
PACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED p— e (MOD.SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE cmgoﬁsxgwncv PENETRATION REESISTENCE COMPR{E.?OSNX;EF‘?;R)ENGTH 3??3“:&5'3?‘;’;‘;35?‘2;"5’ ng o TEST BORING DESIGNATIONS F_TEST) Y, T _REF| JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE)
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ; g
VERY LOOSE ” SEV) IN STRENGTH 70 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED T0 SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
CENERALLY LOOSE 10 1 SOIL STHBoL AUGER BORING S5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN ITS LATERAL EXTENT.
GRANULAR 410 10 N : - |
ATERTAL MEDIUM DENSE 18 T0 30 n/A ARTIFICIAL FILL (4F) OTHER SAMPLE IF_TESTED, YIELDS SPT N _VALUES > 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THING OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) VEgsNSENSE 38 10 50 THAN ROADWAY EMBANKMENT <} CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT | MCITLED (MDT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
> e = INFERRED SOIL BOUNDARY SAMPLE o SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT @ <@.25 N - BoUNDA ™C)  MONITORING WELL REMAINING. SAPROLITE IS 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 0.25 10 0.50 =77 INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_ITESTED, YIELDS SPT N VALUES < 199 BPF INTERVENING IMPERVIQUS STRATUM.
SILT-CLAY MEDIUM. STIFF i @5 10 10 . S irch oF ExPOSED CRYSTALLINE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND BESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 0 30 104 wTwes® ALLUVIAL SOIL BOUNDARY \ ROCK OF HENDERSON GNEISS SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 18 ROCK_QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25025  DBIP & DIP DIRECTION OF ALSD AN EXAMPLE. ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES e ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O~ SPT N-VALUE .
VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (5AP.1 - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
1S, STO. SIEVE S1ZE 4 1 w  ea 208 278 . SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. € BoDY OF 1GNEDUS R JFORM THICKNESS AND
OPENING (MM) 4.76 2.00 a.42 a.25 2.075 8.053 SILL - AN INTRUSIVE BODY GNEOQUS ROCK OF APPROXIMATELY UN] M THICKI AN
ABBREVIATIONS HARD Con B Agf‘kgzgfgpg;x:gfg OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
ol S oo cgzﬁglz 22:‘% . o iy H s & - MOISTURE CONTENT MODERATELY CAN BE SCRATCHED BY KNI;E OR PICK. GOUGES OR GROOVEE TO .25 INCHES DEEP CAN BE 0 THE BEDDING OR SCHISTOSTTY OF TE IWRDED PO
(BLDR) (o) ©Ry) L) Ly BT - BORING TERMINATED MED. - MEDIUM v - VERY . . SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. SD.) &_SD) » SLICKENSIDE
— - " py - — oL - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD g);c:mgzévetgzg BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED S LA
AIN E g . o CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED . N
SIZE  IN. 12 3 CSE. - COARSE NP - NON PLASTIC 7 T wElGHT MEDIUM 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
. HARD Con BE EXCAVATED IN SMALL CHIPS 10 PEICES 1 INGH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOWL WITH
SOIL _MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC 75 DRY UNIT WEIGHT . A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
SOTL MOTSTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOBIST'S PICK. THAN ©. FOOT PER 60 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION - P. - SAPR CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION l by reTio 2.~ o g:ﬂolf SOFT CROM CHIFS To SLVERAL INCHES I% SIZE BY MODERATE BLOVS OF @ PICK POINT. SHALL, THIN SIRATA 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 AND EXPRESSED AS A PERCENTAGE.
AT FROM BELOW THE GROUND WATER TABLE | FRAC.~ FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %‘%;ﬁﬁw&?&f‘% ;’“ggé;,?&sﬁﬁ;?f‘i ?r‘:c JES DIVIDED BY THE
FRAGS. - FRAGMENTS R - TR
PLasn‘EL - LIGUID LiMIT TCR - TRICONE REFUSAL SOFT OR MORE I THICKNESS Ce BE BROKEN 8Y FINGER PRESSURE. CAN BE SCRATCHED READILY BY T T O o PRELaED ns A EneENTAGE.
RANGE - WET - o S"EF?I?OLé?’:T ?EoulksglsnTRv;?G ™ EOUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TOPSOIL (15~ SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
ATTAIN MUM M Ul
D
PL PLASTIC LIMIT IERM JIERM BENCH MARK: BL-3
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERY VIDE Monewmm o FeeT VERY THICKLY BEDDED 5 4 FEET NCH M ég -
- MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE AUTOMATIC MANUAL THICKLY BEDDED 15 - 4 FEET: +53.
oM_| OPTIMUM MOISTURE [ cuev orrs WIDE 310 10 FEET
SHRINKAGE LIMIT D MOBILE B~ ___~ ; THINLY BEDDED 8.6 - 1.5 FEET ELEVATION: 1325.31 FT.
SL 1 SHRINKAGE LIM — MDDERATELY CLOSE 170 3 FEET
[ & contmnuous FLiGHT auser CORE SIZE, CLOSE 05 10 1 EEET VERY THINLY BEDDED 0.03 - 0.6 FEET
- DRY - @ REQUIRES ADDITIONAL WATER T0 0 ! VERY CLOSE LESS THAN BE FEET THICKLY LAMINATED .008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 [ srhoiLow ausers e i THINLY LAMINATED < 0.008 FEET BMIHAS BEEN REMOVED
PLASTICITY D CME-45C D HARD FACED FINGER BITS D_N INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX D DRY STRENGTH D TUNG.~CARBIDE INSERTS
NONPLASTIC -5 VERY LOW [ cve-s50 [ES FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT [ casme [ w aovancer P RTT GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICI - MEDIUM :
wIGH PLASTICITTYY 12% 205R ORE ity [ portasLe Hoist [ rricone * STEEL TEETH [[] Post HoLe pioser MOBERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D TRICONE * TUNG.-CARB. D HAND AUGER
O (] sounoms rop INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D CORE BIT D DIFFICULT TO BREAK WITH HAMMER.
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> foot spacings and a nearly vertical plunge. This joint set was utilized in excavation of crystalline
, rock of Henderson Gneiss for the existing north endbent. Another joint set (oblique to
- STATE OF NORTH CAROLINA ' perpendicular to the first joint set) is exposed in the riverbed and trends north 40° to 60° east also

DEPARTMENT OF TRANSPORTATION | with a nearly vertical plunge.
MlCH?}E[\;eI;QiASLEY« * LYNSIE)CCQ&‘;}:{EW : Typical of massive rock is exfoliation or shallow cracking parallel to the surface. Exfoliation

- makes the smooth surface of exposed crystalline rock of Henderson Gneiss in the riverbed and
also may also be utilized in excavation.

29 September, 2006 Foundation Materials

' } Both proposed culvert footings have continuous exposures of crystalline rock of Henderson
gTﬁTfR%%gé%CT ]‘gfézli '613 (3B'4195) ' ' Gneiss. A thin skimming of alluvia from .5 to 1.4 feet deep is present behind existing interior
C°O [jNTY‘ : M D- ll( ) , _ bent one. Continuity of gneissic bedrock was confirmed by hand excavation through the patches

i clowe of alluvium. All surface elevations shown on cross sections are of crystalline rock of Henderson
_ : G The all
DESCRIPTION: Bridge No. 42 on SR 1163 over Second Broad River neiss. The alluvium is not shown.
SUBJECT: Geotechnical Report — Foundation Investigation . . : Respectfully Submitted

' | , v ‘ | e ),
Introduction i /V Q . o leans \/

' ' ' PQ Lockamy, PG
This project is located in the Sugar Hill area of McDowell County. The existing double span Q Lockamy

~ bridge is proposed to be replaced by a bottomless structure with a skew of 125°.

The surface investigation was conducted by shooting elevations along the proposed culvert
foundations where crystalline rock of Henderson Gneiss is continuously exposed. No borings
were made; soil samples and rock samples were not taken. A scour report was not made.

Geology and Rock Characteristics

Underlying rock type is Henderson Gneiss, a metamorphosed granite typified by myrmekitic
rimmed feldspar augens. Myrmekite is oligoclase feldspar with numerous small worm like
inclusions of quartz around the surface. It may be seen under handlens magnification.
Henderson Gneiss is symbolized on geologic maps as Ch or Chg. The gneiss has an IUGS
classification of monzogranite to granodiorite. It is composed chiefly of microcline, oligoclase,
and quartz, with biotite and some muscovite. Henderson Gneiss commonly has allanite and
sphene as accessory minerals.

The northwest - southeast trending valley of the Second Broad River expresses a prominent
regional structure. It is apparent on topo maps and boldly displayed on aerial photographs.
Valleys with similar orientations that echo this noticeably straight feature are found to the
- northeast and southwest on approximately 1.4 to 1.6 mile intervals. This lineation is repeated on
- amore localized scale by a joint set parallel to the river trending at north 42° west with 1 to 4

MAILING ADDRESS: TELEPHONE: 919-250-4088 ) ' LOCATION:
NC DePARTMENT OF TRANSPORTATION ) FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT BUILDING B
1589 MaIL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BIRCH RIDGE DRIVE
RaLEIGH NC 27699-1589 : RALEIGH NC 27610
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