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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 DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (9i9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPQORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON &
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 (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 SOR MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIOATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TG 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
QR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TQ THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR 1S CAUTIONED TQ 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,

INVESTIGATED BY_J- L PEDRO PERSONNEL J+ L PEDRO
CHECKED BY____N. T. ROBERSON H. R. CONLEY
susMiTTED BY  N.T. ROBERSON M. L. REEDER

DATE JULY 2005

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N, C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FQOR 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 CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (ARASHTC T2@6, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY. COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

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

GAP-GRADED- INDICATES A MIXTURE OF UNJFORM PARTICLES OF TWD 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 IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

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

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

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

ARENACEOUS - 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.

SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 188 BLOWS
VERY STIFF, GRAT STY CL,MOKST Wty INTERBEDUED FIE SMD LAERSHOHY PLISTIE KT-6 ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND BASHTO CLASSIFICATION MINERALOGICAL COMPQSITION p— R TNE 0 COARSE CRATN TeNEOUS ARG e T AMORPHIC ook THAT AT WHICH IS 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CRY 1/ | WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (85% PASSING *200) (3857 PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. \ /7] GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC. - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 a3 a-z a4 [as|a6la7]ar,a2 | A4a5 COMPRESSIBILITY gggﬁgggﬁmﬁ GEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type |COLLUVIUM - ROCK FRAGMENTS MIXED WiTH SOIL DEPDSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  [A-1-a]a-1-b A-2-4|a-2-5la-2-6|a-2-7] el A3 |A6AT7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 RS PLAT — : | INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
TEoI00000 ST T S SR NS MODERATELY COMPRESSIBLE LIQUID LIMIT 31-58 ASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD B
SyHBoL %@g@ww k&\l\i\\ti\‘o HIGHLY COMPRESSIBLE L1UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T T SPT REFUSAL. ROCK TYFE INCLUDES. LIMESTONE, SANOSTONE, CEMENTED R D EIPREoaD A A oA, | CVERED IN THE CORE BARREL DIVIGED Y TOTAL
SHSRt SHELL BEDS, ETC. *
“ PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
13 50 MX GRANULAR| ¢ Ay MUCK, ORGANIC MATERIAL CRANULAR  SILT- CLAY ROCKS DR CUTS MASSIVE ROCK.
o 40 130 MHSE MXBL N SOLS | gopg | PEAT SoiLs SOILS OIER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
* 200 5 MX[25 MX[I® MX[35 MX35 MX[35 MXB5 MX35 MN[36 MN36 MN3E MN TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1-10% o
. N HAMMER 1F CRYSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3 - 5% 5 - 12% LITTLE 19 - 20%
LIOUID LIMIT 40 MX|41 MN |40 MX{1 MN 48 MX|41 MN [40 MX41 MN SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX | N.P. 1@ Mx[io M|t MN 1 MN |10 MX i@ MX[1] MN 11 MN LITTLE OR diGHLy | HIGHLY ORGANC 107 3204 HIGHLY 557 AND ABOVE . SLL) Egyirg}t TothI :go::rusgmnw FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP. MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [ ) ] 4 MX |8 MX[12 Mx[16 MX[No M: MODERATE ORGANIC GROUND WATER s iy FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMDUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTG ROCK UP TO GIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES|STONE FRAGS.| o | o) 1y R crLavEY SILTY | cLAYEY ORGANIC \VAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. ©L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR |GRAVEL AND |\l GRAVEL AND SAND SOILS | soILs MATTER A 4 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.
ﬁf:l:ﬁs i : @ ) : 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 Zpw WATER, SATURATED ZONE DR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | INSUITRBLE PERCHED waTE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE SPRING OR SEEPAGE WITH FRESH ROCK. FLODD PLAIN (F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O THE STREAM.
PLOF A-7-5=<L..- 30 :P.1.OF A-7-6 > L.L.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ 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 (FM) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED T CPT (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY soiL Type | COMPACINESS OR | peneTRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT 0PT DMT TEST BORING SAMPLE F_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION v DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
gy LEDGE - 4 SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED 70
VERY LOOSE @ AUGER BORING (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ===
GENERALLY SOIL SYMBOL S- BULK SAMPLE 175 LATERAL EXTENT.
A LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
el MEDIUM DENSE 18 T0 30 N/A ARTIFICIAL FILL OTHER THAN ! SS- SPLIT SPOON JF_TESTED, YIELDS SPT_N VALUES ) 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 36 70 50 ROADWAY EMBANKMENTS -Q' CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE pu7 |MOTTLED MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE )50 . NFERRED SOIL BOUNDARIES ST- SHELBY TUBE V. SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PDOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <0.25 \‘*O MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TC A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 27104 2.25 10 0.5 Z//E/7s  INFERRED ROCK LINE P1EZOMETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_JESTED, YIELDS SPT N VALUES < 108 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDIUM STIFF g Ig 185 85 701 VAN INSTALLATION 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.
MATERIAL STIFF 170 2 Ty ALLUVIAL SOIL BOUNDARY RT- RECOMPACTED SCATTERED CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS, SAPROLITE IS ROCK OUALITY DESIGNATION (R.0.00 - & MEASURE OF ROCK OUALITY DESCRIBED BY:TOTAL LENGTH OF
(COHESIVE) VERY STIFF 15 70 30 270 4 SLOPE INDICATOR TRIAXIAL SAMPLE ALSO AN EXAMPLE. “GRE '
HARD 30 54 257025 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.
v -
O~ SPT N-VALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP. - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 40 60 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28 @42 025 0075 8.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ?SNDSE gCR“TCEEgPS& KQIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay ACH HAN MEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
SAND SAND AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO ©.26 INCHES DEEP CAN BE
(BLDR.) 0B GRY (CSE. SD) & 500 ©L) CL) BT - BORING TERMINATED SD. - SAND, SANDY - - SLICKENSIDE ~ POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. . SO. oo o7 ZoND. SenDy HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED TP PLANE
GRAIN MM 305 75 2.8 0.25 2.05 0.005 - - . BY MODERATE BLOWS.
S1ZE N, 12 3 CPT - CONE PENETRATION TEST SLL _SLIGHTLY MEDIUM CAN BE GROOVED 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 TCR - TRICONE REFUSAL HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SCIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST Y - UNIT WEIGHT POINT OF A GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S LESS THAN 8.1 FOOT PENETRATION
SOIL_MOISTURE SLoLE FIELD MDISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION EPZ ;IO%N::;%FENETRM’ON e “7a - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED R;ZADILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS VITH 60 BLOWS.
(ATTERBERG LIMITS) DESCRIPTION e W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN E;Rg;ﬁgaeQr:‘%tgﬁ%sggcég - ‘:DJEP;;_CElﬁTN:g: OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
FOSS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
~ SATURATED - USUALLY LICUID; VERY WET, USUALLY N T K ¢ )- MEASURE OF oK ITY DESCRIBED BY:
phei 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 I INCH S R T R B o METERS DIVIDED
LL_ | LIOUID LIMIT FRAGS. - FRAGMENTS SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY B THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC SEMISOLID; REOUIRES DRYING 70 e e FINCERNAL: TOPSOIL (T.5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
RANGE - WET - o) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
R DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: L1eay =PACING VERY IHISELY BEDDED T'; ]4052583 BENCH MaRk: BL-5 AT -L- STATION 16+86.20, OFFSET 30.4°LT
: VERY WIDE MORE THAN 18 FEET
oM_L OPTIMUM MOISTURE - MOIST - ™ SOLID; AT OR NEAR OPTIMUM MOISTURE [ cer aims automaTIc ] MANUAL WIDE 310 10 FEET THICKLY BEDDED 15 - 4 FEET B34 FT
SL_|. SHRINKAGE LIMIT [ wosie B MODERATELY CLOSE 170 3 FEET l&’é’ﬂ H?EE?EEEDDED g.iag - léSISF!—lZ:EE'L : ELEVATION: .
REQUIRES ADDITIONAL WATER TO D 6' CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 016 TO I FEET T TED 000 - 003 Fee NOTES:
- DRY - D) [ sem VERY CLDSE LESS THAN @.16 FEET
ATTAIN OPTIMUM MOISTURE 8" HOLLOW AUGERS s THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cwe-ssc [] wero Facep Fincer BiTs [ INBURATION
ORY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX ®D) [ tunc.-careie InseRTs O+
NONPLASTIC a5 VERY LOW CME-550 . FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [ casmo [ we aovencer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM PORTABLE HOIST
TRICONE . GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH U D STEEL TEETH [[] post HoLE DIGGER MODERATELY INDURATED
BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D TRICONE * TUNG.-CARB. D HAND AUGER
D OTHER 0 D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [ vene sveen et DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER l:] OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
I:] OTHER SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00




STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY LYNDO TIPPETT
GOVERNOR SECRETARY

July 26, 2005

STATE PROJECT: 33595.1.1 (B-4253)

F.A. PROJECT: BRZ-1767(2)

COUNTY: Rockingham

DESCRIPTION: Bridge No. 109 on -L- (SR 1767) over Birch Fork Creek at
\ Station 15491.5

SUBJECT: Geotechnical Report — Structure Inventory

Project Description
A single-span bridge, 95-feet in length with a 110° skew, is proposed on -L- (SR 1767) over Birch Fork
Creek to replace the existing structure. The new bridge will be 5 feet longer than the existing structure.
Also, the centerline along -L- will be shifted downstream from the existing bridge. The project is located in
the northeastern corner of Rockingham County between Ruffin and Mayfield.

The subsurface investigation was conducted during June of 2005 using an ATV-mounted CME-550 drill
machine. Two Standard Penetration Test borings were performed at each of the end bent locations. All
borings were advanced until crystalline rock was encountered. Representative soil samples were obtained
for visual classification in the field and selected samples were sent to the Materials and Tests Unit for
laboratory analysis.

Physiography and Geology
The project is located in gently rolling terrain of the Piedmont Physiographic province. The area is rural,
with single-family homes and some farmland. The area along Birch Fork Creek is wooded. Geologically,
the project is located within the Milton Belt and is underlain by biotite gneiss and schist.

Soil Properties
Soils encountered at the project site include roadway embankment, alluvial, and residual soils.

Roadway embankment soils are present on the left side of both end bent locations and range in thickness
from 6.0 to 6.8 feet. At End Bent 1, these soils consist of brown, soft, moist, sandy silt (A-4). At End Bent
2, embankment soils consist of brown, soft, dry, sandy silt (A-4) with large boulders from 0.0’ to 4.5’.
Embankment soils are underlain by alluvial soils at both end bents.
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Alluvial soils range from 5.9 to 17.6 feet in thickness. These soils predominantly consist of gray and brown,
very soft to soft, moist to wet, sandy clay (A-6) and tan, gray, and brown, very soft to medium stiff, moist to
wet, sandy silt (A-4). Other alluvial soils present are gray, very loose, wet, silty and coarse sand (A-2-4).
The alluvial soils were deposited on residual soil and weathered rock.

Residual soils were encountered at End Bent 1. They range from 1.4 to 2.0 feet in thickness. The residual
soils consist of gray-green to brown, hard, moist, sandy silt (A-4). The residual soils are underlain by
weathered rock.

Rock Properties
Weathered rock was derived from the underlying biotite gneiss and schist, and ranges in thickness from 0.5
feet to as much as 10.1 feet. Weathered rock was encountered at both end bents. The top of weathered rock
ranges in elevation from 490.0 feet at EB1-A to 499.4 feet at EB2-B.

Crystalline rock was encountered at both end bent locations. The top of crystalline rock ranges in elevation
from 479.9 feet at EB1-A to 497.1 feet at EB2-A.

Groundwater
Groundwater was encountered in all of the borings. The groundwater elevations range from 504.6 feet at
EB1-B to 505.5 feet at EB2-A. Surface water in Birch Fork Creek was at elevation 502.8 feet (1-05).

Notice
This Geotechnical foundation report is based on the bridge survey report for Birch Fork Creek dated
February 18, 2005 and the Preliminary General Drawing dated April, 2005. If significant changes are made
in the design or location of the proposed structure, the subsurface information should be reviewed and
modified as necessary.

Prepared by,
Jaime Love Pedro
Engineering Geologist



PROJECT REFERENCE NO. SHEET NO. TOTAL SHEETS

33595.1.1 (B—4253) 4 bii

g
FIELD $
R\
\,
\\0\%‘\’%
\\,\ L F
" L \\ \\Q\
A NN
\ ~ N
AN >~ AN
— . ~
N N .
¥00DS > o~ \ >
7 \ ﬂﬂﬂﬂﬂ
w7 N T
N S
. e R = “'\WM
\ o 3~ - T MAFIELD ROAD (SR 767 o
. ! G
\ < /
-
\)(

BEGIN TIF PROJECT B-4253
~L- POT STA, 9+95.00

END TIP PROJECT B-4253
-L- POT STA. 23+00.00

0 60 100

e

SCALE IN FEET




SHEET 5 OF 11

PROFILE THROUGH BORINGS PROJECTED ALONG -L- BRIDGE *#1@9, 33595.1.1 (B-4253)
EBI-B EB2-B
15+40 16+34
e 520

510 |—~—- =l 510

ALLOVIAL,

4
500 ____________________________ B o o - 500

— e

490 490

480 STALLINE R N EE,—N—BBAsAsi i E EEl I - -l I i El ki i hio 480

7 - 470
) e 460
® RESIDUAL, GRAY-GREEN TO BROWN, HARD, MOIST, SANDY SILT % 10 >0
A50 e SCALE IN FEET |,
| | |
| | |



SHEET 6 OF |

0Ly

08y

06v

009

oLS

0¢s

1334 NI 3vas
e —
Q2 @1 %
............................................................... (SIS )
P A0 INITIV LS AHO (1SIHOS)
=L E ==, =, <008 INTILSAS) =
S Goo), S mELE L ==, =) ===
(1SIHOS) .w YOO QIYFHIVIM — = 4 mm\ moo_ ===
2] CALIMOL ASION
“. NMOHST TNV AVHONY L
-Agimm%%@m@%ﬂll

HAM 171S AGNVS “AH0
‘G4YH A 01 140S ‘NMOHE

ANFWINVENWT Y MOV 0Y

[REAA B 17,81
yE+91 Py +9T
9-243 -283

¢ IN3dd ONd HINOYHL NOILJIS SS04Y0

(€GZy-9) 1°1°GbSEC 60T+ 39014G

09v

0Ly

08y

06v

009

o1

0c¢s

1334 NI 3Y3S
e
vc D1 7]
e LIS AGNYS “LSION ‘GYVH ‘NMOYG 0L NIFHI-AvH9 “WNaISFY @
(LSIHOS)
MOOY INITIV LSAHD //
(SSITND) o =
............................................... %% wm%:.w\)\\u\ﬂ_qﬁmx%w..:Mx:\.MMWW.\.NNM\N\,\\\M‘\‘\VNH\nK\\.\\\.
_ S E LT 7
=ITTERY 551380 any ISIHOS)
YOO JIHFH IV IM ,
G0 B R
he Y @ _
@Q>\< ALTIS “L3IM FSO0T AHTN @ AVHEO
—_— N llllllllllllll — — — -

~

T~ —_ LTS AGNVS LSION ) LH0S°A

~

N

i3 7S N o 25 - om0
/ \X . ™ —
W 0L 1Sjop- J0s

-ﬁ « /‘ |:||
_ TN AT Nnogg ONY 4749 mﬁﬁ WIMTIVY
L7/S AONYSSO7? N ST

‘AYT 1 H0S ‘TIH-=NV L WINTIV.. TS JONVS | o ISION 1 40S

e
——

NININYGNT
(O

AV MOV OY

RIS h IRA
Ot +C1 oh+GI
9-1493 v-183

| IN38 ON3 HONOYHL NOILO3S SS0Y¥D

(EG2T-9) I'T°GbGEE ‘6@« I20AIYY

0%y

0Ly

08y

06v

009

oLs

0c¢s

o9y

0Ly

08y

06v

00G

oL

0cs



| NORTH CAROLINA DEPARTMENT OF TRANSPORTATION | NORTH CAROLINA DEPARTMENT OF TRANSPORTATION |

GEOTECHNICAL UNIT BORING LOG GEOTECHNIGAL UNIT BORING LOG SHEET 7 OF Il
PROJECT NO. 33595.L |ID. B-4253 [COUNTY ROCKINGHAM | GEOLOGIST  J. L. PEDRO PROJECT NO. 33595.L.] |ID. B-4253  |COUNTY ROCKINGHAM | GEOLOGIST ~ J. L. PEDRO
SITE DESCRIPTION  BRIDGE NO. 109 ON -L- (SR I767) OVER BIRCH FORK CREEK GROUND WATER |[SITE DESCRIPTION BRIDGE NO. 109 ON -L- (SR I767) OVER BIRCH FORK GROUND WATER
BORING NO. EBI-A  [BORING LOCATION  15+49 [OFFSET (7 LT [ ALIGNMENT -L- 0HR. 12.6° |[BORING NO. EBI-B  [BORING LOCATION  15+40 |OFFSET 13° RT | ALIGNMENT -L- 0HR. 7.4’
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START DATE 6/29/05  [COMPLETION DATE 6/29/05  [SURFACE WATER DEPTH N/A  [DEPTH TO ROCK 34.4' |[START DATE 6/28/05  [COMPLETION DATE 6/28/05  |SURFACE WATER DEPTH N/A  [DEPTH TO ROCK 25.7’
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SHEET 8 OF I
PROJECT NO. 33595.Ll [ID. B-4253 [COUNTY ROCKINGHAM | GEOLOGIST  J. L. PEDROQ PROJECT NO. 33595.L.I [, B-4253 |COUNTY ROCKINGHAM | GEOLOGIST  J. L. PEDRO
SITE DESCRIPTION BRIDGE NO. 109 ON -L- (SR I767) OVER BIRCH FORK CREEK GROUND WATER ||SITE DESCRIPTION BRIDGE NO.109 ON -L- (SR 1767) OVER BIRCH FORK CREEK GROUND WATER
BORING NO. EB2-A  |BORING LOCATION  16+44 [OFFSET 15 LT | ALIGNMENT -L - 0HR. 7.2’ |[BORING NO. EB2-B [BORING LOCATION 16+34 |OFFSET 14° RT [ ALIGNMENT -L - 0HR. 9.3
COLLAR ELEVATION 509.5°  |NORTHING 997093 |EASTING 1835624 #HR.  4.0° ||COLLAR ELEVATION 509.4° | NORTHING 99710l |EASTING 1835653 UHR 4.0
TOTAL DEPTH 12.4" | DRILL MACHINE CME-550 | DRILL METHOD H.S. AUGERS | HAMMER TYPE AUTOMATIC |{TOTAL DEPTH 14.9° | DRILL MACHINE CME-550 | DRILL METHOD H.S. AUGERS |HAMMER TYPE AUTOMATIC
START DATE 6/27/05 |COMPLETION DATE 6/27/05  |SURFACE WATER DEPTH N/A  [DEPTH TO ROCK [2.4°  |[START DATE 6/24/05 | COMPLETION DATE 6/24/05  |SURFACE WATER DEPTH N\A |DEPTH TO ROCK 4.9’
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PROJ. NO. - 33595.1.1
ID NO. - B-4253

COUNTY - Rockingham

SHEET 9 OF 11

EBI-A
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | |INTERVAL | CLASS. | LL | Pl {csanp| FsanD | siLT | cLay | +o 4 | 200 |MOISTURE| ORGANIC
§S-11 17LT 15+49 1.3-2.8 A-4(3) 31 8 139 | 374 | 285 | 20.2 93 84 57 - -
§S-12 17LT 15+49 6.8-7.8 A-6(12) 35 | 12 0.4 139 | 513 | 343 | 100 | 100 | 94 - -
S§S-13 17LT 15+49 11.3-12.8 A-4(7) 3 9 0.6 21.6 49.5 28.3 | 100 | 100 | 88 - -
SS-14 17LT 15+49 16.3-17.2 A-4(0) 25 | NP | 038 434 | 416 | 141 | 100 | 100 | 74 - -
EBIl-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | |NTERVAL | cLass. | LL | Pl |csano| Fsan| sut | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC
SS-7 13RT 15+40 1.9-3.4 A-4(5) 28| 6 0.2 220 | 535 | 242 | 100 | 100 | 91 - -
SS-8 13RT 15+40 4459 A-6(16) 39 ] 15 0.2 8.7 527 | 384 | 100 | 100 | 97 36.8 -
ST-1 13RT 15+36 5.0-7.0 A-6(17) 40 | 15 0.2 7.9 574 | 345 | 100 | 100 | 97 - -
SS9 13RT 15+40 13.1-13.4 A-2-4(0) | 23 | NP | 403 | 37.7 | 149 71 77 55 23 - -
SS-10 13RT 15+40 17.6-18.4 A-4(0) 26 | NP | 243 | 467 | 19.9 9.1 98 86 36 - -
EB2-A
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | CLASS, | LL | Pl |csano|Frsann| sut | ctar | 10 | 40 | 200 |MOISTURE| ORGANIC
S-4 15LT 16+44 1.0-2.5 A-4(4) 32 9 5.9 404 | 315 | 222 95 92 65 - -
SS-5 15LT 16+44 6.5-8.0 A-4(3) 28 5 24 26.1 453 | 263 | 100 | 98 84 29.4 -
SS-6 15LT 16+44 9.0-10.5 A-4(0) 23 | NP 3.0 489 | 31.9 16.2 | 100 | 100 | 61 - -
EB2-B
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL | cLASS. |LL | Pl |csano|Frsano| sut | ctay | 10 | 40 | 200 |MOISTURE| ORGANIC
SS-1 14 RT 16+34 3.3-4.0 A-4(2) 29| 6 129 | 376 | 253 | 24.2 93 85 61 - -
S§S-2 14 RT 16+34 4.0-4.8 A-6(10) 3| 12 24 287 | 386 | 303 | 100 | 98 83 - -
8S-3 14RT 16434 8.3-9.8 A-4(0) 22 | 3 4.6 39.8 | 354 | 202 | 100 | 98 4| - -




GEOTECHNICAL UNIT FIELD SCOUR REPORT

PROJECT: 33595.1.1 ID: B-4253 COUNTY: Rockingham

DESCRIPTION(1):  Bridge No. 109 on -L- (SR 1767) over Birch Fork Creek

at -L- Station 15+91.5

INFORMATION ON EXISTING BRIDGE field inspection

Information obtained from:  [] microfilm (Reel: Pos:

other:  Hydro Report

BR.NO.. 109 BR.LENGTH: 90 NO. BENTS: 4 NO. BENTS IN: CHANNEL: 2 FLOODPLAIN:

FOUNDATION TYPE:  Timber Piles

2

EVIDENCE OF SCOUR(2):

ABUTMENTS OR END BENT SLOPES: None

INTERIOR BENTS:  None

CHANNEL BED:  None

CHANNEL BANKS: Contraction scour along banks

EXISTING SCOUR PROTECTION:

TYPE(3): Concrete abutments with wing walls

EXTENT(4): Abutments and walls are 6' tall x 35' long

EFFECTIVENESS(5):  Effective

OBSTRUCTIONS(6) (DAMS,DEBRIS,ETC.):  None

DESIGN INFORMATION

CHANNEL BED MATERIAL(7):  Alluvial, gray and brown, sand and sandy clay (SS-8 and SS-9)

CHANNEL BANK MATERIAL(8): Alluvial, tan-red and gray, sandy silt (§S-1 and $S-7)

CHANNEL BANK COVER(9): Grass, brush, and trees

FLOOD PLAIN WIDTH(10): +/- 800 feet

FLOOD PLAIN COVER(11): Grass, brush, and trees

SHEET 10 OF 11
DESIGN INFORMATION CONT.
STREAM IS:

X DEGRADING

AGGRADING (12)

OTHER OBSERVATIONS AND COMMENTS: Both interior bents have had two sets of steel H-piles

(one on each side of the original bent) added with a brace in between the H-piles

CHANNEL MIGRATION TENDENCY (13): Southeast toward End Bent 1

GEOTECHNICALLY ADJUSTED SCOUR ELEVATIONS(14):

The Geotechnically Adjusted Scour Elevation is unchanged from the Hydraulic

Unit's Theoretical Scour Elevation

REPORTED BY:

VQM.;M Lo Gorlns’ DATE:  6-24-05

Jaime Love Pedro

INSTRUCTIONS

(1) GIVE THE DESCRIPTION OF THE SPECIFIC SITE, INCLUDING ROUTE NUMBER AND BODY OF WATER CROSSED.

@) NOTE ANY EVIDENCE OF SCOUR AT THE EXISTING END BENTS OR ABUTMENTS (UNDERMINING, SLOUGHING,
SCOUR LOCATIONS, DEGRADATIONS, ETC.)

(3) NOTE ANY EXISTING SCOUR PROTECTION (RIR RAP, ETC.)

4) DESCRIBE THE EXTENT OF ANY EXISTING SCOUR PROTECTION.

(5) DESCRIBE WHETHER OR NOT THE SCOUR PROTECTION APPEARS TO BE WORKING.

(6) NOTE ANY DAMS, FALLEN TREES, DEBRIS AT BENTS, ETC.

(7) DESCRIBE THE CHANNEL BED MATERIAL BASED ON OBSERVATION AND/OR SAMPLES.

(8) DESCRIBE THE CHANNEL BANK MATERIAL BASED ON OBSERVATION AND/OR SAMPLES.

9) DESCRIBE THE BANK COVERING (GRASS, TREES, RIP RAP, NONE, ETC.)

) GIVE THE APPROXIMATE FLOOD PLAIN WIDTH (ESTIMATE).

(11) DESCRIBE THE FLOOD PLAIN COVERING (GRASS, TREES, CROPS, ETC.)

) CHECK THE APPROPRIATE SPACE AS TO WHETHER THE STREAM IS DEGRADING OR AGGRADING.
) DESCRIBE THE POTENTIAL OF THE BODY OF WATER TO MIGRATE LATERALLY DURING THE LIFE OF THE

BRIDGE (APPROXIMATELY 100 YEARS).

(14) GIVE THE GEOTECHNICALLY 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. DISCUSS THE RELATIONSHIP BETWEEN THE
HYDRAULICS THEORETICAL SCOUR AND THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION. IF THE
GEOTECHNICALLY ADJUSTED SCOUR ELEVATION IS DEPENDENT ON SCOUR COUNTER MEASURES,
EXPLAIN. (RIPRAP ARMORING ON SLOPES, ETC.) THE GEOTECHNICALLY ADJUSTED SCOUR ELEVATION
IS BASED ON THE ERODABILITY OF MATERIALS WITH CONSIDERATION FOR JOINTING, FOLIATION,
BEDDING ORIENTATION AND FREQUENCY, CORE RECOVERY PERCENTAGE, PERCENTAGE RQD,
DIFFERENTIAL WEATHERING, SHEAR STRENGTH, OBSERVATIONS AT EXISTING STRUCTURES, OTHER
TESTS DEEMED APPROPRIATE, AND OVERALL GEOLOGIC CONDITIONS AT THE SITE.
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SITE PHOTOGRAPH
(BRIDGE NO. 109 ON SR 1767 OVER BIRCH FORK CREEK)




