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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT iS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND OESIGN, 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 RALEIGR BY CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SO AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
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 SO 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 PRELMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS 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 YO 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,

INVESTIGATED BY_J.E. BEVERLY PERSONNEL J-K. STICKNEY
CHECKED BY C.B. LITTLE C.L. SMITH
SUBMITTED BY_ C.B. LITTLE K. WISE

DATE JANUARY 2008

NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE N, C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TG 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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SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
168 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T206, ASTM D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND 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 CRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
_UNJFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO
POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

HARD ROCK IS NON- COASTAL PLAIN MATERIAL THAT WHEN 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 FOOT PER 60 BLOWS.

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

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

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
RBEDOE O - SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 180 BLOWS ’ y
VERY STIF.GRAY SUTY CLALMIST Wt WTERBEDOED FHE SMD LWERSHOHLY PLISTIE AT-6 B o FGSTTION ROCK WRY PER FOOT. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOS CRYSTALTE FINE 0 COARSE CRAlN ToNEOUS A P A i RO AT WHICH 1S 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 70 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 R WOULD YIELD SPT REFUSAL IF TESTED, ROCK TYPE INCLUDES GRANITE, GROUND SURFACE. R
CLASS. (5% PASSING *200) (3857 PASSING %200) - WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. FGINEEIS$ GABBRO, SCHIST, ETC. - CALCAREOUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NE TO COARGE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 a3 ] a-2 a4 |a5]a6]A7] a1 82 A-4, A8 COMPRESSIBILITY ggg"(ﬁmgg)ﬁLUNE 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. a3 | A6, A7 SLIGHTLY COMPRESSIBLE LI0UID LIMIT LESS THAN 38 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NS MODERATELY COMPRESSIBLE LI0UID LIMIT 3i-5@ TOASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD ,
SYMBOL RN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 58 SEDIMENTARY ROCK ™ T} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED L£ope RECOVERY FEC)- JOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED BY TOTAL
N P I SHELL BEDTET LENGTH DF CORE RUN AND EXPRESSED A5 A PERCENTAGE.
% PASSING L | e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.10 GRANULAR CLAY g ORGANIC MATERIAL GRANULAR  SILT- CLAY " ROCKS OR CUTS MASSIVE ROCK.
- 40 soiLs | gopg | PEAT T SOILS SOILS QTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
« 200 [15 MXPS MXe Mx|35 M35 M35 MXRE MY38 MNISS MN[3S MNBE MN TRACE OF ORGANIC MATTER 2 - 3% 3-51 TRACE 1- 10% HAMMER 1F CRYSTALLINE. %’zomif"ﬁ“ AT WHICH & STRATUM OR ANY PLANGR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 121 LITTLE 19 - 20% ’ iy :
LIouD LMY 40 MX41 N 48 Mel v (40 et N e AT N qon s i MODERATELY DRGANIC 5-102 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip OIRECTION @IP AZIMUTH - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INEX | 6 MX | NP.hig mxhe Mx|ts MN It M 10 Mx}o Mx|it MN IIMN | (oo E on MioHLy | HIGHLY ORGANIC 10% 204 HIGHLY 35% AND ABOVE . SL1) ggvitg:;s;s?zl_& ﬁgo;:;{ufgicmm FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
X [ [} X 12 Mx|16 MXPNo M MODERATE ORGANIC y T - A FRACTURE W
GROWF ok 0 LT LA ° AMOUNTS OF | gons GROUND _WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TG ;?;és RELATIVE? Tg DP?ER :,?éﬂ;: EP:::fLS_"OT'f T,:IC:R;;ES;EHAS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS. : ORGANIC \V WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR i
FINE | SILTY OR CLAYEY | SILTY | CLAYEY
OF MAJOR  (GRAVEL AND | 'l eVl AND SAND SOILS SOILS MATTER v 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.
::;E:;%:G SAD : MODERATE ggsﬂr:};l&%NLO!;?(l;TlggssTOFFEEggﬁggo:glggOtDRﬂglg?sggsuggnggﬁéNg EDFFECTS- N FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
p FAIR T0 Vew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MOD.} . LL AN , SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
s A EXCELLENT 70 600D FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
O~ SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P.)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PLOF A7-5=<LL.- 38 :P.LOF A-7-6 > L.L.- 38 MDDERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAM.
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED Pe— (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TypE | COUPACINESS OR | pENETRATION RESISTENCE COMPRESSIVE STRENGTH ':g?ﬁ":g]l_ﬁf;i‘:é':l":?:or‘ OFT et TEST BORING SAMPLE If_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
VAL UE) DESIGNATIONS SEVERE ALL ROCKB EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | cooe . o suELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
CENERALLY VERY LOOSE 4 SOIL SYMBOL @ AUGER BORING - BULK SAMPLE (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME TEs ATERAL EXTENT
CRANULAR LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LA .
MATERTAL MEDIUM DENSE 18 T0 30 N/R ARTIFICIAL FILL OTHER THAN CORE. BORING 65— SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES » 190 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE o 38 10 50 ROADWAY EMBANKMENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT [MOTILED (MOT.- JRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DEN >se = —  INFERRED SOIL BOUNDARIES ST- SHELBY TUBE . SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS UBUALLY INDICATES POCR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <@.25 **’O MONITORING WELL SAMPLE 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 2.25 TO 0.5 /Sw7=  INFERRED ROCK LINE PIEZOMETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE_TESTED, YIELDS SPT N VALUES < 199 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDILM STIFE Pt es T D STALLATION KT~ RECOMPACTED COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
< LLUVIAL SOIL BOUNDARY -
(COHESIVE) VERY STIFF 15 70 30 270 4 TTTet A : SLOPE INDICATOR TRIAXIAL SAMPLE SCATTERED SONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION (R.0.0.< A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 4 250025 DIP/DIP DIRECTION OF O : ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
INSTALLATION CBR - CBR SAMPLE
TEXTURE OR GRAIN SIZE ROCK STRUCTURES ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
PT N-v
O~ o7 wvaLLe VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS RECUIRES SAPROLITE (GAP) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 4@ 68 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOMS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28 042 025 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ‘;g”ﬁ;ﬁ?ﬁ;ﬁgﬁé;ﬁgfe OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cgzzglz 22&% SILT cLay AR - AUGER REFUSAL PMT - PRESSUREMETER TEST : T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
(BLDR.) (0B ©R) ©L) () - MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO 0.25 INCHES DEEP CAN BE _ ' T
{CSE. $D.) (F. SO gg - ":332‘1(”5 TERMINATED ZE Z’;SE'SSIT_NTDYY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED ———gﬂgksfzg POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT CR
GRAIN MM 305 75 20 2.25 2.05 .005 .- .- SILT, BY MODERATE BLOWS. :
. - SLI.- SLIGHTLY .
SIZE N 120 3 CPT N CONE PENETRATION TEST 1CR - TRICONE REFUSA MEDIUM CAN BE GRODVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR B.P.F. OF
CSE. - COARSE L HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1 INGH MAXIMUM SIZE BY HARD SLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REQUIRED 10 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST Y - UNIT WEIGHT POINT OF # GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1 FODT PENETRATION
DPT - DYNAMIC PENETRATION TEST N : WITH 68 BLOWS.
SOIL_MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION o - VOID RATIO V4 - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION £, - FINE W - MDISTURE CONTENT 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
¢ ' : OF STRATUM AND EXPRESSED AS A PERCENTAGE.
FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY . C ‘
AT FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH ?g::{‘ixﬁﬂﬂg?"g’&m;f::ﬁg"w‘lsTﬁig'nl;’ SR o FOB "é’:;g;ﬁ“ﬁzﬁ“fgocgknmmﬁs oWIDED
| wouo LT S e SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY BY e oA LENLT DE r T A eReenen a B e o
PLASTIC SEMISOLID; REQUIRES DRYING TO il TOPSOIL (T,S) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Rance - WET - a0 Pl EQUIPMENT USED _ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLL -1 PLASTIC LIMIT oRl ! ADVANCING TOOLS: HAMMER. TYPE: IERM SPACING BENCH MaRk: BL #3 AT STATION i2+81.05
LL UNITS: : et VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
om_| OPTIMUM MOISTURE - MDIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ o arts X automatic [T manva WIDE 3 10 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 582.52"
S| SHRINKAGE LIMIT U mosnes_ O MODERATELY CLOSE 170 3 FEET v . L e
. ) US FLIGHT AUGER . . -
- DRY - O REQUIRES ADOLTIONAL WATER T0 O 6" CONTIND CORE, S1Z64 StngCLOSE fésssT?H;: EGE Ie FEET THICKLY LAMINATED 2.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 Xl e roiLow ausers [ - THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cre-asc [} waro Fecen Fincer srrs [J-vxw INDURATION
UASTICITY INDEX B peS——— 0 FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC e-5 VERY LOW X cre-ssox -+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
LOW PLASTICITY 615 SLIGHT [ cesme [ v eovarcer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
il B ORE HEDTM [] pormasie HoisT [ wrcone *STEEL TEETH | [ | POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
M _ ; BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [ vricone * TUNG.-CARB. [] - Hano aucer
] omer 0 [ sounoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [] vane swean rest DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer [ omwer [ onen EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

REVISED 09715700




STATE oF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY P.0. BOX 25201, RALEIGH, N.C. 27611-5201 LYNDO TIPPETT
GOVERNOR | SECRETARY

January 11, 2006

STATE PROJECT: 33588.1.1 (B-4245)

COUNTY: Randolph

DESCRIPTION: Bridge #257 on SR 2824 over Richland Creek
@ -L- Station 17+04

SUBJECT: Geotechnical Report — Bridge Foundation Investigation

This is a proposed bridge replacement for bridge number 257 on SR 2824 over Richland
Creek. The new structure will occupy the same location as the existing structure except
the new bridge will be larger. The proposed structure is a 96’ 3” long, 39” box beam
design. Recommended roadway width is 32’ 10” on a 90-degree skew angle.

Four foundation test borings were performed utilizing a CME-550X drill machine, hollow
stem augers, and an automatic drop hammer. The field investigation for this project was

conducted in November of 2005.

Physiography/Geology

The project is located in the southeast corner of Randolph County and to the SE of the

city of Asheboro. The site area is gently sloping and heavily wooded. Geologically this
area is part of the Carolina Slate Belt and is most likely underlain by meta-argillite and/or
meta-mudstone rock types.

Site specific soils noted during our investigation include existing roadway fill, alluvial,
and residual types. Roadway fill soils associated with SR 2824 consist of medium stiff to
stiff clayey sandy silt (A-4) and medium stiff sandy silty clay (A-7-5). Alluvial soils were
found to be soft to medium stiff clayey sandy silt (A-4). Residual soil is medium dense to
dense silty sand (A-2-4).

Foundation Materials

- End Bent 1:
Two borings were performed south of Richland Creek for this bent location. Borings
encountered 3.5 to 8.7 feet of roadway fill consisting of medium stiff red-tan-brown

Sheet 3

2

clayey sandy silt (A-4) and sandy silty clay (A-7-5) overlying alluvium. Alluvium ranges
in thickness between 1 - 5.5 feet and consists of medium stiff tan-brown clayey sandy silt
(A-4). Alluvium overlies residual soil at elevation 874 feet. Residual soil consists of a
very thin layer of dense tan-brown clayey silty sand (A-2-4) and is directly underlain by
weathered rock. In each boring instance weathered rock is followed by auger refusal on
hard rock. The following is a listing of weathered and hard rock elevations at each boring
location:

Boring Location Weathered Rock Elev. (feet) Hard Rock Elev. (feet)
EB1-A 573.35 572.56

EB1-B 572.75 570.46

End Bent 2:

Two borings were performed north of Richland creek for this bent location. Borings
encountered 8.7 — 9.5 feet of roadway fill consisting of medium stiff to stiff red-brown

sandy clayey silt (A-4) overlying alluvium. Alluvium ranges in thickness between 1 — 3.3

feet and consists of soft gray clayey sandy silt (A-4). Alluvium is followed by residual
soil at elevation 571.1 feet in boring EB2-A and 572.8 feet in boring EB2-B. Residual
soil is a 1.7 — 3 foot layer of medium dense to dense brown-gray clayey silty sand (A-2-
4). Residual soil is directly underlain by weathered rock and is followed by auger refusal
on hard rock. The following is a listing of weathered and hard rock elevations at each
boring location: '

Boring Location Weathered Rock Elev. (feet) Hard Rock Elev. (feet)
EB2-A 569.35 ' 567.49

EB2-B 569.75 562.57
Groundwater

Groundwater measurements taken more than 24 hours after each boring was performed
indicate the static groundwater table lies at approximate elevation 573 feet.

Respectfully submitted,

J.E. Beverly, Project Geologist
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33588.1.1 [ 1D B-4245 | couNTY RANDOLPH | GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE NO. 257 ON SR 2824 OVER RICHLAND CREEK GND WATER
BORING NO EB1-A . NORTHING 0.00 EASTING 0.00 0 HR N/A
ALIGNMENT L BORING LOCATION 16+64.000 OFFSET 14.50ft LT 24 HR N/A

COLLARELEV 582.86ft

TOTAL DEPTH 10.30ft

| START PATE 11/17/05

COMPLETION DATE 11/17/05

DRILL MACHINE CME-550X

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH DEPTH TO ROCK 10.30it Log EBI-A, Page 1 of |
' BLOW CT BLOWS PER FOOT SAMPLE L SOIL AND ROCK
ELev |peptH| BLOWCT |PEN Y6
6in | 6in | 6in | (ft) [© 25 50 75 100  NO MOl G DESCRIPTION
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T " i i I $s-1 MoIs SILT /
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Taso | 101202410 CLAYEY SANDY SILT
572 56 $8-2 MOIS
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33588.1.1

| 1D B-4245

| couNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE NO. 257 ON SR 2824 OVER RICHLAND CREEK

GND WATER

BORING NO EB1-B

NORTHING 0.00

EASTING

0.00

0 HR N/A

ALIGNMENT L

BORING LOCATION 16+64.000

OFFSET 14.30ft RT

24 HR 10.10ft

COLLAR ELEV 582.86ft

TOTAL DEPTH 12.40ft

| START DATE 11/17/05

COMPLETION DATE 11/17/05

DRILL MACHINE CME-550X

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH DEPTH TO ROCK 12.40ft Log EB1-B, Page 1 of 1
T
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33588.1.1 | 1D B-4245 | COUNTY RANDOLPH | GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE NO. 257 ON SR 2824 OVER RICHLAND CREEK GND WATER
BORING NO EB2-A NORTHING 0.00 EASTING 0.00 0 HR N/A
ALIGNMENT L BORING LOCATION 17+54.000 OFFSET 17.50ft LT 24 HR 9.50ft

COLLARELEV 583.09ft

TOTAL DEPTH 15.60ft

- | START DATE 11/17/05

COMPLETION DATE 11/17/05

DRILL MACHINE CME-550X

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH DEPTH TO ROCK 15.60ft Log EB2-A, Page 1 of 1
BLOW CT _|PEN BLOWS PER FOOT SAMPLE|VY /] L SOIL AND ROCK
ELEV |DEPTH| . 7 Q
6in | 6in | 6in | (f) {0 25 50 75 100  NO Mol G DESCRIPTION
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33588.1.1

[ 1D B-4245

| couNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE NO.

257 ON SR 2824 OVER RICHLAND CREEK

GND WATER

BORING NO EB2-B

NORTHING 0.00

EASTING 0.00

0 HR N/A

ALIGNMENT L

BORING LOCATION 17+54.000

OFFSET 13.10ft RT

24 HR 10.20ft

COLLAR ELEV 583.27ft

TOTAL DEPTH 20.70ft

| START DATE 11/17/05

COMPLETION DATE 11/17/05

DRILL MACHINE CME-550X

DRILL METHOD H.S. AUGERS

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 20.70ft

Log EB2-B, Page 1 of 1

T
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DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. L. P. No. B-4245

REPORT ON SAMPLES OF SOILS FOR QUALITY

M & T Form 503
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

Project 33588.1.1 County RANDOLPH
Date: Sampled Received 11/21/05
Sampled from  BRIDGE By

Submitted by N WAINAINA

Owner

Reported 11/23/2005

JE BEVERLY

1995 Standard Specifications

727192 TO 727197
1/11/06
TEST RESULTS
Proj. Sample No. SS-1 SS-2 SS-3 SS-4 SS-5 SS-6
Lab. Sample No. 727192 727193 727194 727195 727196 727197
Retained #4 Sieve % - 20 8 - - -
Passing #10 Sieve % 100 70 86 99 97 98
Passing #40 Sieve % 97 49 78 87 - 91 92
Passing #200 Sieve % 79 34 71 59 78 83
MINUS NO. 10 FRACTION
SOIL MORTAR - 100% :
Coarse Sand Ret - #60 % 7.0 38.4 11.8 22.5 8.8 8.6
Fine Sand Ret - #270 % 21.1 17.5 7.8 23.1 16.5 11.6
Silt 0.05 - 0.005 mm "% 57.8 28.1 22.1 36.3 46.6 57.6
Clay < 0.005 mm % 14.1 16.1 58.2 18.1 28.1 22.1
Passing #40 Sieve % - - - - - -
LOCATION % FB1-A FB1-A FB1-B FB1-B FB2-B FB2-B
L. L. 24 26 63 28 31 34
P. L 3 7 32 8 10 10
AASHTO Classification A-4(1) A-2-4(0) | A-7-5(24) A-4(2) A-4(7) A-4(8)
Station 16+64 16+64 16+64 16+64 17+54 17+54
OFSET 145LT 145 LT 14.3 RT 10.3 RT 13.1 RT 13.1 RT
ALIGNMENT L L L L L L
Depth (Ft) 4.00 9.00 4.20 9.20 4.00 9.00
to 5.00 10.00 5.20 10.20 5.00 10.00

cc: JE BEVERLY
Soils File

Soils Engineer

Page 1

Sheet [0



SHEET /I OF [L
$

GEOTECHNICAL UNIT FIELD SCOUR REPORT e
_ ¢  DESIGN INFORMATION CONT.

CHANNEL MIGRATION TENDENCY(14): slight to none

PROJECT: 33588.1.1 TIPNO.: B-4245 COUNTY: Randolph
P GEOTECHNICAL ADJUSTED SCOUR ELEVATIONS (15):

DESCRIPTION(1): Bridge #188 on SR 1137 over Waxhaw Creek .
The NCDOT Hydraulics Report predicts 100 year theoretical scour at elevation 571' and 500 year scour at 570" in the creek channel.

¢ INFORMATION ON EXISTING BRIDGES Information obtained from [X| Field Inspection
[J Microfilm (Reel: Position: ) Scour should not be a problem for the proposed structure since it is a single span design with end bents outside of the critical scour zone.
[0 other

COUNTY BRIDGE NO. 257 BRIDGE LENGTH 354’ NO. BENTS 4 NO.BENTSIN: CHANNEL 2FLOODPLAIN 4

FOUNDATION TYPE: Timber deck bridge on timber piles built in 1960

EVIDENCE OF SCOUR(2):

ABUTMENTS OR END BENT SLOPES: None

REPORTED BY: JKS/JEB DATE: December 2005
INTERIOR BENTS: None

CHANNEL BED: None INSTRUCTIONS
‘ (1) GIVE THE DESCRIPTION OF THE SPECIFIC SITE GIVING ROUTE NUMBER AND BODY OF WATER CROSSED.
CHANNEL BANKS: None (2) NOTE ANY EVIDENCE OF SCOUR AT THE EXISTING END BENTS OR ABUTMENTS (UNDERMINING, SLOUGHING, SCOUR LOCATIONS
DEGRADATIONS, ETC.)
® EXISTING SCOUR PROTECTION: (3) NOTE ANY EXISTING SCOUR PROTECTION (RIPRAP, ETC.)
(4) DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.
(5) DESCRIBE WHETHER OR NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.
TYPE(3): None

(6) NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.
(7) DESCRIBE THE CHANNEL BED MATERIAL; A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION, ATTACH LAB RESULTS.

EXTENT(4): NA (8) DESCRIBE THE CHANNEL BANK MATERIAL; A SAMPLE SHOULD BE TAKEN FOR GRAIN SIZE DISTRIBUTION, ATTACH LAB RESULTS.
(9) DESCRIBE THE FOUNDATION BEARING MATERIAL
EFFECTIVENESS(S): N/A (10) DESCRIBE THE BANK COVERING (GRASS, TREES, RIPRAP, NONE, ETC.)

(11) GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).
(12) DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC.)

OBSTRUCTIONS(6) (DAMS, DEBRIS, ETC.): Debris noted at interior bents on upstream side (tree limbs, and logs) (13) CHECK THE APPROPRIATE SPACE AS TO WHETHER THE STREAM IS DEGRADING OR AGGRADING.
. (14) DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE BRIDGE (APPROXIMATELY
100 YEARS).
(15) GIVE THE GEOTECHNICAL ADJUSTED SCOUR ELEVATION EXPECTED OVER THE LIFE OF THE BRIDGE (APPROXIMATELY 100 YEARS).
THIS CAN BE GIVEN AS AN ELEVATION RANGE ACROSS THE SITE, OR ON A BENT BY BENT BASIS WHERE VARIATIONS EXIST.
¢ DESIGN INFORMATION

DISCUSS RELATIONSHIP BETWEEN THE HYDRAULICS THEORETICAL SCOUR AND THE GEOTECHNICAL ADJUSTED SCOUR
ELEVATION. IF THE GEOTECHNICAL ADJUSTED SCOUR ELEVATION IS DEPENDENT ON SCOUR COUNTER MEASURES, EXPLAIN.
CHANNEL BED MATERIAL(7) (Sample Results Attached): Rock outrcops, boulders and sand (RIPRAP ARMORING ON SLOPES, ETC.) THE GEOTECHNICAL ADJUSTED SCOUR ELEVATION IS BASED ON THE ERODABILITY OF
MATERIALS WITH CONSIDERATION FOR JOINTING, FOLIATION, BEDDING ORIENTATION AND FREQUENCY; CORE RECOVERY
PERCENTAGE; PERCENT RQD; DIFFERENTIAL WEATHERING; SHEAR STRENGTH; OBSERVATIONS AT EXISTING STRUCTURES; OTHER
TESTS DEEMED APPROPRIATE; AND OVERALL GEOLOGIC CONDITIONS AT THE SITE.

CHANNEL BANK MATERIAL(8) (Sample Results Attached): sandy silt (SS-1)

CHANNEL BANK COVER(10): Mature trees and grasses ' rev. 9-03
FLOOD PLAIN WIDTH(11): approximately 100’ (16+60 - 17+60)

FLOOD PLAIN COVER(12): Mature trees and grass

STREAM IS: DEGRADING [ ] AGGRADING (13)

OTHER OBSERVATIONS AND COMMENTS:
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE No. _B-4246

F.A. PROJ. BRZ-2834(1)

COUNTY _RANDOLPH

PROJECT DESCRIPTION _BRIDGE #228 ON SR 2834 OVER RICHLAND

CREEK (-L- STATION 16+42.5)

SITE DESCRIPTION

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT

OF TRANSPORTATION AS BEING ACCURATE NOR [T IS CONSIDERED TO BE PART QF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTQR 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 REFERENCE NO.

N.C. B-4246

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 VARIQUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL 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 (N-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 SO
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER MON-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 BIODING
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 MAOE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO 8E 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 REASOMN RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM

THOSE INQICATED IN THE SUBSURFACE INFORMATION.

INVESTIGATED BY_J.E. BEVERLY

PERSONNEL
J.K. STICKNEY

C.L. SMITH

K WISE

CHECKED BY C.B. LITTLE
suemrTED BY_ G.B. LITTILE
DATE JULY 2006




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.
B-4246 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S 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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T2@6,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
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

Wi
UNIFORM
POORLY GRA

DED!

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

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.

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS 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.
ARGILLACEDUS ~ APPLIED TO ALL ROCKS DR 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

oo

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

EXTREMELY INDURATED

7 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED A_/\/L_ﬁ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 4 4 4
VER STIFF, GRASUTY CLAT KDST I WTERGEDDED FHE SO LAERS HGHY PUSTIL 476 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 70 COARSE CRAIN TONEOUS AND VETAMGRPHIC ROk THAT ggomécgug: r:CSEEM:DUMERED. BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
RA GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS K WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, .
Ggﬁiss.L (< 357 PASSING *200) > 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ROCK R GNEISS, GABBRD, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a-3 | a4 [a5]a6]a7] a2 |44 a5 COMPRESSIBILITY AR SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE |LOLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, a3 | A6 A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
N MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 31-5@ COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED R PiriaTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
PERCENTAGE OF MATERIAL cp L suEwL Beos, ETC, .
% PASSING SILT- WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
1@ GRANULAR| & oy MUCK, ORGANIC, MATERIAL GRANDLAR _ SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
* 40 SOILS | gopg | PEAT SoiLs SOILS QIHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM 0
« 200 10 Mx{35 Mx|35 mx|35 mx|35 Meas w |36 |36 |36 TRACE OF ORGANIC MATTER 2 - 3% 3. 6% TRACE 1-10% HAMMER IF CRYSTALLINE. . T zone HICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 10 - 20% :
LI0UID LIMIT 48 MX| 41 MN [48 Mx [41 MN 4@ mx |47 o [40 Mx | 41 MM 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
SOILS
PLASTIC INDEX 8 Mx NP 1@ MX |18 MX |10 MN [11 MN |18 MX |18 MX{IMN |1 MN LITTLE OR HIGHLY HIGHLY ORGANIC 10% >20% HIGHLY 35% AND ABOVE v SLL) ggYiTgEES?stISgD::;! RS:EC!MEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
URE.
x| MODERATE .
SROUP INEX| O o ° AM 1o Mz MRpIS MO M MOUNTS OF 22?(}”“ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ;]“:ELST Refag?\??rfﬁm?s ;,T;fJEU:EP:Q:LEL;LOTNg mgc:ﬂ;;c;ﬁuas BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRABS.|_ = | o1 Ty DR cLAYEY SILTY CLAYEY ORGANIC Z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR *
OF MAJOR  [GRAVEL, AND sAND| GRAVEL AND SAND SOILS SOILS MATTER v 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 | SAND ATIC vA - MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
BEN. RATING PW ~MOD) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PAREN
FAIR TO pw WATER, SATURATED ZONE, OR WATER BEARING STRATA ARENT MATERIAL.
a5 A EXCELLENT TO GOOD FAIR TO POOR POOR PODR | UNSUITABLE PERCHED WATER, SATURATED ZONE. OR WATE| DULL SOUND UNDER HAMMER BLOMS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
SN — = FEp— o= SPRING OR SEEP THE STREAM.
A-7-5 SUBGROUP 1S =<t LL - 30 ; Pl OF A-7-6 SUBGROUP IS > L| MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED T CPT SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE | COT R rNey | |PENETRATION RESISTENCE | COMPRESSIVE STRENGTH R 1 ot TEST BORING DESIGNATIONS £ TESTED, WOULD. . T AL JOINT - FRACTURE IN ROCK ALONG WHICH ND 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 LODSE <4 SOIL SYMBO! AUGER BORING GEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPAREG TO
GENERALLY L SYMBOL _ ITS LATERAL EXTENT.
LOOSE 47010 S - SPLIT SPODN EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
f«??'é‘é?ff MEDIUM DENSE 18 T0 30 NA ARTIFICIAL FILL (AF)OTHER SAMPLE IF_JESTED, YIELDS SPT N VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-CORESIVE) DENSE 30 10 56 THAN ROADWAY EMBANKMENT Q CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 e = INFERRED SOIL BOUNDARY SAMPLE W 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 2 <0.25 N WO 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 2.25 10 8.50 === INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF TESTED, YIELDS SPT N VALUES < JO@ BPF INTERVENING IMPERVIOUS STRATUM.
SI'-TTE'RCILAY MES%L]’?F STIFF . ;g 185 8.5 10 1.8 ) B A ;’,ﬁgiﬁ[‘fg?ﬁw RT - RECOMPACTED TRIAXIAL | 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.
AL -
o VER 15 70 36 PR wTwes® ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
(COHESIVE) ERY STIFF 0 3 270 4 SLOPE INDICATOR ALSD AN EXAMPLE
H > i, . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ARD 30 >4 25/025 DIP & DIP DIRECTION OF CBR - CALIFORNIA BEARING
INSTALLATION
TEXTURE OR GRAIN STZE ROCK STRUCTURES RATIC SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
S ¥, -
SPT N-VALLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 40 se 200 270 . SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK,
OPENING (MM) 476 200 042 ©.25 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ‘iS”DE?AﬁﬁRﬁZﬁEEgpil,ﬁé‘,i“ OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Loanee S SILT cLay AR - AUGER REFUSAL HI. - HIGHLY @ - MOISTURE CONTENT WOOERATELY | CN BE SCRATCHED BY K x;s o8 PICK. COUSES OR GRODVES T 0.25 INCHES. DEEP Can 86 TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
®BLDR. (€oB GR 6L L) BT - BORING TERMINATED MED. - MEDIUM v - VERY A N K. GOU -25 INCH AN SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. 0.  SJ CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD “EXCAVATED BY HARDBLOW "OF "A"GEDLOGIST'S PICK. HAND SPECIMENS TAN BE DETACHED T PLAE
CRAIN MM 305 75 2.0 8.25 .25 @.6a5 CPT - CONE PENETRATION TEST MOD. - MODERATEL Y WEA. - WEATHERED BY MODERATE BLOWS.
W R % e 5 i v (i Con o oD n ot oas v e o iy s o o on o oy, | STAOD ST 11 et astugg con o 7 o 5 0y
SOIL _MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST ORG. - ORGANIC 747 DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN @.4 FOOT PER 68 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION - v SAP. - SAPROLITIC CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION 5T b RATIO o sonb, SANDY SOFT FROM GHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOMS OF A PICK POINT. SMALL, THIN STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIQUID VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
(SAT FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLIL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %?%mg&iﬁﬁx&@: 0“:%;%2555:;?‘52 ?rYxans OWIDED BY THE
. - FRAGMEN - L
PLasn;L | LlouD LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSA SOFT g?NggoF?'fmlr THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO - TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
R?P’;?E - WET - ) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING -
pL | PLasTIC LiMIT TERM SPACING 1ERM BENCH MARK: BM 2 AT -L- STA.|8+8.33, 92.7" LT
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERY 1D VORE e 10 FEET VERY THOCKLY BEDDED e - SPIK,E AT Or POWER BoLE
om_| OPTIMUM MOISTURE - MOIST - ) SOLID: AT OR NEAR OPTIMUM MOISTURE 0 AuTOMATIC [T MaANUAL WiDE 3710 10 LEET THICKLY BEDDED 15 - 4 FEET
T ] vosiee 8- CLAY BITS THINLY BEDDED .6 - 1.5 FEET ELEVATION: 576.59 FT.
SL - SHRINKAGE LIMIT — MODERATELY CLOSE 170 3 FEET YERY-THINLY- BEDDED .03 - 8.6 FEET
[j 6* CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE @.18 TO 1 FEET ; - » .
DRY - (D) RECUIRES ADDITIONAL WaTER 10 VERY CLOSE LESS THAN 8.6 FEET THICKLY LAMINATED ©0.008 - 0.3 FEET NOTES:
ATTAIN OPTIMUM MOISTURE D BK-51 D 8 HOLLOW AUGERS D'B i THINLY LAMINATED < 0,088 FEET
PLASTICITY [ eme-asc [ waro racen Finger BiTs [ INDURATION
FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (D DRY STRENGTH [ Tunc.-caraine inserTs
NONPLASTIC 25 VERY LOW CME-550 [+ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT casinG || w/ aDVANCER TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM *
PORTABLE HOIST . GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE
HIGH PLASTICITY 26 OR MORE HIGH D TRICONE STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED BREAKS EASILY WHEN HIT WITH HAMMER. '
COLOR [ tricone * TUNG.-CARB. L] nano avcer
O SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
[ core & DIFFICULT TO BREAK WITH HAMMER.

REVISED 02/23/06




STATE oF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY P.0. BOX 25201, RALEIGH, N.C. 27611-5201  LYNDO TIPPETT

(GOVERNOR SECRETARY

July 27, 2006

STATE PROJECT: 33589.1.1 (B-4246)

COUNTY: Randolph

DESCRIPTION: Bridge #228 on SR 2834 over Richland Creek
(-L- Station 16+42.5)

SUBJECT: Geotechnical Report — Bridge Foundation Investigation

This is a proposed bridge replacement for bridge number 223 on Old Cox Rd (SR 2834)
over Richland Creek. The new structure will occupy the same location as the existing
structure except on a larger scale. The proposed bridge will consist of 3 span lengths at 45,
50’ and 30’ on a 60 degree skew angle. Total bridge width is 36 feet and end bent slopes
are proposed at 1.5:1 (H:V) with class Il rip rap slope protection.

Eight foundation test borings were performed utilizing a CME-550X drill machine, NW
casing, NXWL coring apparatus, and an automatic drop hammer. The field investigation
for this project was conducted in May of 2006.

Physiography/Geology

The project area is located in south central Randolph County just southeast of the city of
Asheboro. The site area is within the floodplain associated with Richland Creek that
extends to approximately 300 feet in width. Geologically the area falls within the Carolina
Slate Belt and is likely underlain by Cenozoic age metavolcanic rock types.

Site specific soils noted during our investigation were roadway embankment fill, alluvial,
and residual in nature. Roadway embankment is associated with Old Cox Rd and soil type
was medium stiff sandy silty clay (A-6, A-7-6). Alluvial soils are comprised of very soft to
stiff sandy clayey silt (A-4). Residual soils were composed of medium stiff to hard clayey
sandy silt (A-4) and medium dense to very dense clayey silty sand (A-2-4, A-2-7).
Weathered rock was found consistently across the site but hard rock was not encountered at
any boring location.

Foundation Materials

End Bent 1:
Two borings were performed north of the creek and first encountered 9.4 feet of roadway

2

embankment consisting of medium stiff tan sandy silty clay (A-7-6) overlying alluvial soil.
Alluvium was encountered at elevation 570 feet and consists of 7.4 to 9.6 feet of very soft
to stiff brown-gray clayey sandy silt (A-4) with a gravel layer noted in the EB1-A boring at
16.2 feet. Beneath alluvium between elevation 562.2 and 560.3 feet residual soil was
encountered and consists of 5+ feet of stiff to hard gray clayey sandy silt (A-4) and up to 11
feet of medium dense to very dense brown clayey sand (A-2-4). Weathered rock follows
residual soil at approximate elevation 544.4 feet. Boring EB1-A was terminated early due
to technical drilling problems.

Bent I:

Two borings were performed through the northern side of the existing bridge deck at this
location. The first 5 to 7.4 feet of soil is a very soft to soft alluvial brown-gray sandy clayey
silt (A-4). Residual soils were encountered next at approximate elevation 562.5 feet and
consist of medium dense brown-gray clayey silty sand (A-2-7, A-2-4) and medium stiff to
hard brown clayey sandy silt (A-4). Residual soil ranges in thickness from 18 to 32.4 feet
with weathered rock following at elevation 544.35 feet in boring B1-A and 529.85 feet in
boring B1-B.

Bent 2:

Two borings were performed through the south end of the bridge deck at this location. The
first 8.5 feet of material is alluvial soft to stiff tan-gray clayey sandy silt (A-4). Following
alluvium at elevation 560 feet is 15 feet of residual stiff to hard brown clayey sandy silt (A-
4). The weathered rock horizon was encountered next around elevation 544.5 feet.

End Bent 2:

This pair of borings was performed south of the creek and encountered 8.8 to 9.4 feet of
roadway embankment consisting of medium stiff brown-gray sandy silty clay (A-6).
Alluvial soil follows between elevation 568.5 and 570 feet. Alluvium consists of medium
stiff to stiff brown-gray clayey sandy silt (A-4). At boring EB2-A a boulder was
encountered within the alluvial layer between elevation 568.5 and 570.6 feet. Residual soil
lies at the base of alluvium around elevation 562 feet. Residual material is 2.8 to 11.9 feet
in thickness and consists of very stiff to hard brown-tan sandy silt (A-4). Weathered rock
occurs below residual at an elevation of 559.4 feet for boring EB2-A and 549.6 feet in
boring EB2-B. Final note: Due to the boulder at EB2-A it may be necessary to utilize pile
points for pile driving operations.

Groundwater

Based on 24 hour groundwater measurements taken at boring locations, and the water
surface elevation of the creek, we determined that natural groundwater should be in an
approximate elevation range of 564 - 567 feet.

Respectfully s submltted
i o
/ff‘f 2""“5, W /4 i
““J.E. Beverly, Project Geologlc Engineer
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33589.1.1 | 1D B-4246 | COUNTY RANDOLPH | GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE # 228 ON SR 2834 OVER RICHLAND CREEK GND WATER
BORING NO EB1-A NORTHING 692638.68 EASTING 1768996.41 0 HR 9.30ft
ALIGNMENT L BORING LOCATION 15+72.000 OFFSET 6.00ft LT 24 HR N/A

COLLARELEV 579.22ft

TOTAL DEPTH 28.60ft

| START DATE 5/01/06

COMPLETION DATE 05/01/06

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH

DEPTH TO ROCK N/A

Log EBI-A, Page 1 of |

T SAMPLE L SOIL AND ROCK
ELEV | DEPTH .BLOYV CT' PEN BLOWS PER FOO v L
6in | 6in | 6in | (ft) {0 25 50 75 100 NO MOl| G DESCRIPTION

579.22—— ~- 2=~ | GroundSurface-|- - - - -

+~ 1t 1 t W E ROADWAY EMBANKMENT -

T '\ MEDIUM STIFF TAN SANDY SILTY

I 440 2121310 N CLAY

T §S-7 MOISTEL
570.00_1 _9.40 11011110

T ALLUVIUM - VERY SOFT TO VERY
T STIFF BROWN-GRAY CLAYEY
-+ SANDY SILT - NOTE: GRAVEL
1 14401 8 |10 9 |10 a5.8 LAYER FROM 16.2-17"
+ RESIDUAL - VERY STIFF TO
1940 [ 10 1415 110 5.9 HARD GRAY SANDY SILT

L2440 [ 16 | 33|40 |10

550.62 -

AR

I

T

)lllll!!!lll
llll

_BORINgG ABANDONED QUETTQ -
PROBLEMS AT-ELEVATION 650.62
FEETINVERY HARD RERIDUAL "

R
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG
PROJECT NO 33589.1.1 | 1p B-4246 | counTYy RANDOLPH | GEOLOGIST J.K. STICKNEY
SITE DESCRIPTION BRIDGE # 228 ON SR 2834 OVER RICHLAND CREEK GND WATER
BORING NO EB1-B NORTHING 692630.73 EASTING 1768986.97 0 HR N/A
ALIGNMENT L BORING LOCATION 15+76.500 OFFSET 5.50ft RT 24 HR N/A
COLLAR ELEV 579.28ft TOTAL DEPTH 45.90ft l START DATE 5/03/06 COMPLETION DATE 05/03/06
DRILL MACHINE CME-550X DRILL METHOD NW CASING HAMMER TYPE AUTOMATIC
SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A Log EBI-B, Page 1 of 1
L
ELeV | DEPTH .BLO\./V CT' PEN BLOWS PER FOOT SAMPLE| ¥ 5 SOIL AND ROCK
6in | &in | 6in | (ft) [0 25 50 75 100 NO voll G DESCRIPTION
670,28 ~-- - - | Ground{Surface |- - - - - -
S SUE R A A N f FONpREPIDS ESUpIpIpIS SN - C ROADWAY EMBANKMENT -
T u MEDIUM STIFF GRAY SANDY
T 4.40 2131 41}10 C SILTY CLAY
-1 MOISTIC
570.00_-1_..9.40 1 213110
T ALLUVIUM - MEDIUM STIFF TO
4 STIFF BROWN-GRAY CLAYEY
-+ SANDY SILT - NOTE: GRAVEL
T 1440 12 1 415110 LAYER FROM 16.9-18.1'
560001 1940 | 8 | 7| 9 |10
4 RESIDUAL - STIFF GRAY CLAYEY
T SANDY SILT
T 2440 {111 9 112110
-+ MEDIUM DENSE TO VERY DENSE
T BROWN CLAYEY SAND
560.00_1_29.40 | 15 { 38 | 35 | 1.0
1 3440 [ 38 | 50|50 | 0.8
ZE WEATHERED ROCK
13940 | 77 | 23 0.6
J 4440 | 25| 38|25 1{1.0
533.38 RESIDUAL - VERY DENSE
1T BROWN CLAYEY SAND /




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

| GEOLOGIST J.K. STICKNEY

PROJECT NO 33589.1.1 |10 B-4246 | counTY RANDOLPH

SITE DESCRIPTION BRIDGE # 228 ON SR 2834 OVER RICHLAND CREEK GND WATER
BORING NO B1-A NORTHING 692590.85 EASTING 1769012.62 0 MR 0.00ft
ALIGNMENT L BORING LOCATION 16+22.500 OFFSET 6.00ft LT 24 HR 3.07ft

COLLAR ELEV 567.47ft

TOTAL DEPTH 38.10ft

START DATE 4/28/06

COMPLETION DATE 04/28/06

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTIL

DEPTH TO ROCK N/A

Log BI-A, Page L of |

BLOWCT |PEN BLOWS PER FOOT SAVPLE| ¥ /L SOIL AND ROCK
ELEV |DEPTH| o 1. 3 Q
6in | 6in | 6in | (ft) |© 25 50 75 100 NO mMol| G DESCRIPTION

567.47 -

+ ALLUVIUM - SOFT BROWN-GRAY

1260 (12110 .y SANDY CLAYEY SILT

1 RESIDUAL - MEDIUM DENSE
560.00.1 760 |14 | 13|13 |10 BROWN-GRAY CLAYEY SILT

+ $S-2 ,

T SAND

T12e0] 7|95 |10 .

+ SS-3 MEDIUM DENSE BROWN-GRAY

T CLAYEY SAND
55000 1760 | 6 | 9 | 9 |10

T 2260 114 |55} 45|10

T % WEATHERED ROCK
540.00_ 2760 | 30 | 70 1.0 =

1 =

T 3260 | 43 | 57 0.8 o

T =
529 37——37.60 | 100 0.5 =

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33589.1.1

|

ID B-4246 [ COUNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE # 228 ON SR 2834 OVER RICHLAND CREEK

GND WATER

BORING NO B1-B

NORTHING 692578.57

EASTING 1768996.62

0 HR 2.10ft

ALIGNMENT L

BORING LOCATION 16+29.000

OFFSET 13.10ft RT

24 HR 2.30ft

COLLARELEV 569.651t

TOTAL DEPTH 42.80ft

START DATE 5/02/06

COMPLETION DATE 05/02/06

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH

DEPTH TO ROCK N/A

Log B1-B, Page 1 of |

ELEV | DEPTH

8in | 6in

BLOW CT

6in

PEN BLOWS PER FOOT

—

SAMPLE| W

() 0 25 50 75 100

(ole

NO MOl

SOIL AND ROCK
DESCRIPTION

LSO R TS N AU T O OO |

569.65—

llllllll]liil!llli

| U O O O T

|

©
o
S
N
o

560.00_]_

1480 | 5 7

O TR T A O O T
T T T

550.00_ 1980 | 7 | 15

2480 | 14 | 19

N N T O IO Y
L

540.00_1_29.80 | 11 | 17

3480 | 17 | 25

Tl

lillllll!l!

| 39.80 | 55 | 45

526.85

10

17

18

23

40

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0.7
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

| PROJECT NO 33589.1.1

ID B-4246 | counTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

i SITE DESCRIPTION BRIDGE # 228 ON SR 2834 OVER RICHLAND CREEK

GND WATER

BORING NO B2-A

NORTHING 692543.43

EASTING 1769028.48

0 HR 0.00ft

i ALIGNMENT L

BORING LOCATION 16+72.500

OFFSET 5.80ft LT

24 HR 2.85ft

“ COLLAR ELEV 56829t

TOTAL DEPTH 35.50ft

START DATE 4/20/06

COMPLETION DATE 04/20/06

{ DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

{ SURFACE WATER DEPTH

DEPTH TO ROCK N/A

Log B2-A, Page 1 of |

s BLOW CT  |PEN BLOWS PER FOOT SAMPLE[ Y /L SOIL AND ROCK
I ELEV |DEPTH| . . 7 Q
| 6in | 6in | 6in | () [0 25 50 75 4 NO vol| & DESCRIPTION
i 568.29
-+ ALLUVIUM - SOFT TO STIFF
! Tas0 | 2161010 TAN-GRAY CLAYEY SANDY SILT
-+ ' SS-4
i T
| 560.00{ -850 |18 |17 (15|10
! T SS-5 RESIDUAL - HARD
T TAN-BROWN-GRAY CLAYEY
T 1350 | 14 | 15 | 23 | 1.0 SANDY SILT
| 550.00_T_18.50 | 18 | 29 | 27 | 1.0
2350 | 42 | 58 0.9
T WEATHERD ROCK
12850 | 51 | 49 oo llL- - IT Il I 100
T N ety et P
4 3350 | 100 0.4 :Z:IZIZ:Z:ZZ:ZZZZZZ:Z’EOP;<
! 53279 L SOt NSl R M
- "~ BOR|NG TERMINATE AT - -~
[ __ELEVATION532.79.FEET IN - -
i - D WEATHERED ROGK- - - -~
H T I A B R I I RPN U
i

l|!l|ll|ll!l‘lllll!lll|ll!(!tlll!il

llillllllllllllllllll

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33589.1.1

[ 1D B-4246

| COUNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

SITE DESCRIPTION BRIDGE # 228 ON SR 2834 OVER RICHLAND CREEK GND WATER
BORING NO B2-B NORTHING 692534.76 EASTING 1769020.02 0 HR 0.00ft
ALIGNMENT L BORING LOCATION 16+78.000 OFFSET 5.00ft RT 24 HR 3.00ft

COLLAR ELEV 568.45ft

TOTAL DEPTUH 40.40ft

START DATE 5/02/06

COMPLETION DATE 05/02/06

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

Log B2-B, Page 1 of 1

B L
cev | ogprh | PLOWCT [PEN BLOWS PER FOOT SAMPLE[Y /|L SOIL AND ROCK
6in | 6in @0 2 ® 7 1 No | oG DESCRIPTION
568.45 |-
T ALLUVIUM - SOFT TAN-GRAY
T340 | 1] 2 10 CLAYEY SANDY SILT

560.00_]_8.40 9 |15

1340 | 6 | 6

IR O N O O
L A L

550.00_] _18.40 | 12 | 22

2340 | 39 { 61

Py rrTrrT T

I T O S

540.00_1_28.40 | 67 | 33

1.0

1.0

1.0

0.9

08

RESIDUAL - STIFF TO HARD
BROWN CLAYEY SANDY SILT

WEATHERED ROCK

1~ 33.40 {100 0.4
T 38.40 | 100 U | s s M)
oY 0L N I NN SN N § SR R A ——
-~ BORING TERMINATED AT - - -
S ZECEVATIONSIBOSFEET N 2
----- WEATHERED-ROGK- - - - -
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

i

|

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL UNIT BORING LOG

PROJECT NO 33589.1.1

| 1D B-4246

| COUNTY RANDOLPH

| GEOLOGIST J.K. STICKNEY

ALIGNMENT L

PROJECT NO 33589.1.1 | 1D B-4246 | coUNTY RANDOLPH | GEOLOGIST J.K. STICKNEY
| SITE DESCRIPTION BRIDGE # 228 ON SR 2834 OVER RICHLAND CREEK GND WATER
BORING NO EB2-A NORTHING 692519.44 EASTING 1769040.37 0 HR 9.40ft
BORING LOCATION 17+00.000 OFFSET 12.20ft LT 24 HR 9.60ft

SITE DESCRIPTION BRIDGE # 228 ON SR 2834 OVER RICHLAND CREEK

GND WATER

BORING NO EB2-B

NORTHING 692505.24

EASTING 1769029.49

0 HR 8.70ft

COLLARELEV 579.41ft

TOTAL DEPTH 30.00ft

START DATE 5/01/06

COMPLETION DATE 05/01/06

ALIGNMENT L

BORING LOCATION 17+09.000

OFFSET 5.50ft RT

24 HR 12.40ft

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

COLLAR ELEV 579.50ft

TOTAL DEPTH 39.60ft

START DATE 5/02/06

COMPLETION DATE 05/02/06

DRILL MACHINE CME-550X

DRILL METHOD NW CASING

HAMMER TYPE AUTOMATIC

DEPTH TO ROCK N/A

Log EB2-A, Page 1 of 1

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

Log EB2-B, Page 1 of 1

SURFACE WATER DEPTH
BLOW GT _|PEN BLOWS PER FOOT SAMPLE| W /| L SOIL AND ROCK
ELEV |DEPTH| —-- %' - ) o
6in | 6in | 6in | (ft) |© 25 50 75 NO mot| G DESCRI
s7oa1—— 1 L | - “Grouna|Sudace |- - - - - -
0 IR MR SRR C ROADWAY EMBANKMENT -
S [ (BN | N N S R N MEDIUM STIFF BROWN-GRAY
I 450 2 2 3 110 ISR RO AR C SANDY SILTY CLAY
AR I I (R Nl % Zaabule Mt RSO S ss-6 MoIsTE
570004950 1 66 1 34 08 I M N ¥ BOULDER IN FILL TO 10.9'
I RN AR A ALLUVIUM - MEDIUM STIFF TO
+ § RN ENPUN B STIFF BROWN-GRAY CLAYEY
o 1450 | 61 6 | 7T 10 SANDY SILT
T IR R M SS8-7A
+ iy =t IR S RESIDUAL - HARD BROWN-TAN
£ 5600091050 | 15 | 51 | 49 | 03 \\ﬁf AL - HARD BR( g
£ _____—:::::::::::::::::_\ WEATHERED ROCK
1 2450 | 63 | 37 0.8 ::::::::::::::::::::1:0__0:/ %;%fz
T CoTITITIITIETII oI TIITN o=
4 SOt Ittt R At %%
SAPE 7D 3 14 M Y| S50 SEEE G ) -
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- -EEEVATION-549:41-FEETIN - -
WEATHERED ROUKZ Z Z Z -

Elev | peprh | BLOWCT [PEN BLOWS PER FOOT SAMPLE| W (l‘_3 SOIL AND ROCK
Bin | 6in | 6in | (ft) |9 25 50 75 100 NO mol| G DESCRIPTION
579‘50_":. - - GroundlSurface |- -~ - .-
T AU RN RO M N ROADWAY EMBANKMENT -
+ L W C MEDIUM STIFF BROWN-GRAY
Ta440 | 11212110 A N - SANDY SILTY CLAY
R R N R R | et ittt ibetatate et MOIST]E
570.00__]__9.40 1 21610 SEURIRRRIN R MR :
+ o R SS-13 ALLUVIUM - MEDIUM STIFF
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T 1440 | 4 | 3| 3|10 NSt Msbnts Mahiats SILT
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+ i R S HARD BROWN-TAN SANDY SILT
T 2440 7 {9 | 17110 &i:::::i::iiii
550.00_ 2940 | 15 | 57 | 43 | 08 Il S
T CToiIadiiiiioiioX WEATHERED ROCK
T 3440 | 40 | 60 0.9 L CTIIIECIII I oD
T ::::::::Z:::I::::I:::::%
539.90.1_39.40 | 100 02 |- - - -100;
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. L P. No. B-4246

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project 33589.1.1 County RANDOLPH Owner

Date: Sampled 4/28/06 Received 5/5/06 Reported 5/9/2006

Sampled from BRIDGE By JEBEVERLY

Submitted by N WAINAINA

1995 Standard Specifications

729589 TO 729602
8/2/06
TEST RESULTS
Proj. Sample No. SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-7A SS-8 SS-9 SS-10 SS-11 SS-12 SS-13
Lab. Sample No. 729589 | 729590 | 729591 | 729592 | 729593 | 729594
Retained #4 Sieve % - 2 6 - - 2 3 - - 1 - - - -
Passing #10 Sieve % 100 87 69 100 98 91 92 100 99 98 100 98 100 100
Passing #40 Sieve % 99 56 39 94 68 82 84 97 97 84 95 85 91 99
Passing #200 Sieve % 91 28 18 58 37 66 74 74 77 41 82 31 39 91
MINUS NO. 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 3.2 47.6 55.7 17.0 42.6 13.0 12.4 9.3 5.9 29.2 8.7 35.1 26.4 2.2
Fine Sand Ret - #270 % 11.3 24.9 22.5 33.8 24.9 19.5 10.3 274 23.5 35.9 14.0 39.3 42.2 12.2
Silt 0.05 - 0.005 mm % 63.1 15.3 9.6 35.0 20.4 31.1 36.8 47.1 52.4 24.8 46.9 13.5 21.3 61.3
Clay < 0.005 mm % 22.3 12.2 12.2 14.2 12.2 36.5 40.5 16.2 18.2 10.1 30.4 12.2 10.1 24.3
Passing #40 Sieve % - - - - - -
LOCATION % B1-A B1-A B1-A B2-A B2-A EB2-A EB1-A EB2-A EBI-A EB1-A B1-B B1-B B1-B EB2-B
L.L 33 43 30 23 32 37 55 25 24 33 29 39 37 29
P. L 8 14 8 3 7 19 27 4 4 4 8 10 9 6
AASHTO Classification A-4(8) | A-2-7(1) | A-2-4(0) | A-4(0) A-4(0) | A-6(10) J A-7-6(21)| A-4(1) A-4(1) A-4(0) A-4(5) | A-2-4(0) | A-4(D) A-4(5)
Station 16+22.5 | 16+22.5 | 16+22.5 | 16+72.5 | 16+72.5 17+00 15+72 17+00 15+72 15+72 16+29 16+29 16+29 17+09
OFFSET 6.0 LT 6.0 LT 6.0 LT 5.8LT 58LT | 122LT | 60LT | 122LT | 60LT 60LT | 13.1RT | 131 RT | 131 RT | 55RT
ALIGNMENT L L L L L L L L L L L L L L
Depth (Ft) 3.10 8.10 13.10 4.00 9.00 5.00 4.90 15.00 14.90 19.90 5.30 10.30 15.30 9.90
10 4.10 9.10 14.10 5.00 10.00 6.00 5.90 16.00 15.90 20.90 6.30 11.30 16.30 10.90
cc. JEBEVERLY
Soils File
Soils Engineer Soils Engineer

Sheet (4

M& T Form 503
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SHEET N[ ﬁ

NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT
- SCOUR REPORT
WBS: 33589.1.1 TiP: B-4246 COUNTY: Randolph
DESCRIPTION(1): Bridge #228 on SR 2834 over Richland Creek
EXISTING BRIDGE
Information from: Field Inspection X Microfilm (reel pos: )
Other (explain)
Bridge No.: 228 Length: 93"  TotalBents: 4 BentsinChannel: 1  Bentsin Floodplain: _4

Foundation Type: Timber piles on concrete caps

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: At EB2 1 to 2 feet of timber pile is visible under concrete cap

Interior Bents: None noted - Rip Rap around B2 obscures view

Channel Bed: Muddy water and rip rap made it impossilbe to see

Channel Bank: Scour along slope between B2 and EB2

EXISTING SCOUR PROTECTION
Type(3): Rip Rap, boulders, concrete slope protection

Extent(4): Between B2 and EB2

Effectiveness(5): Poor

Obstructions(6): Trees, stumps, limbs around both interior bents

INSTRUCTIONS

Describe the specific site's location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples. Include any lab results with report.

Describe the channel bank material based on observation and/or samples. Include any lab results with report.

Describe the material covering the banks (e.g. grass, trees, rip rap, none).

10 Determine the approximate floodplain width from field observation or a topographic map.

11 Describe the material covering the floodplain (e.g. grass, trees, crops).

12 Use professional judgement to specify if the stream is degrading, or aggrading.

13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This
elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation, -
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

—

W oSN OGD WN

DESIGN INFORMATION
Channel Bed Material(7): silt, sand and gravel

Channel Bank Material(8): Silt (A-4) - ref. SS-10

Channel Bank Cover(9): mature trees and shrubs

Floodplain Width(10): appx. 300’

Floodptain Cover(11): Mature trees and shrubs

Stream is(12): Aggrading

Degrading

Channel Migration Tendency(13): Good

Observations and Other Comments: NCDOT Hydro report puts Q500 scour at elevation 563' for B1 and 562.5'

for B2. Soil at these elevations is alluvial silt (A-4)

DESIGN SCOUR ELEVATIONS(14) Feet X Meters
BENTS
Bl B2 B3 B4
559 | 558

Comparison of DSE to Hydraulics Unit theoretical scour:
Lowered B1 scour from 563' to 559'. This places DSE scour elevation in residual sand as opposed to alluvial silt.

Lowered B2 scour from 562.5' to 558'. This places DSE scour elevation in residual silt as opposed to alluvial silt.

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

Bed or Bank ! - 1
Sample No.
Retained #4
Passed #10
Passed #40
Passed #200
Coarse Sand
Fine Sand
Silt

Clay

LL

Pi

AASHTO
Station
Offset

Depth

See Sheet # 14 for
"Soil Test Results"

5/3/2006

Reported by: JKS/ JEB Date:

Template Revised 02/07/06



Sheet /6

33589.1.1 (B-4246)
‘ RANDOLPH COUNTY
BRIDGE #223 ON OLD COX RD (SR 2834) OVER RICHLAND CREEK

SITE PHOTOS

Looking South along Old Cox Rd (Creek flow right to left)

Looking East (downstream)



