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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _40243.1.1 (B-4965)
COUNTY __ROCKINGHAM

PROJECT DESCRIPTION _BRIDGE NO. 249 ON SR 1165 (CARDINAL RD)
OVER LITTLE BEAVER ISLAND CREEK
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY. PLANNING, AND DESIGN. AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (319) 707-6850, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
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 SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TQ CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES. REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THS PROJECT, THE
CONTRACTOR SHALL HAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTEREQ AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C. M. BRUINSMA

C. M. WHELAN, JR.

INVESTIGATED BY_C. M. WHALEN

CHECKED BY. C. M, BRUINSMA
suMTTED BY__ K. B. MILLER
DATE JUNE 2012
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- PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION B-4965 >
DIVISIOCN OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 CDARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUVIUM (ALLUV. - SOILS THAT HAVE BEEN TRANSPORTED BY WATER
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVILM tALLUV,) - -
THAT CAN BE_PERETRATED WITH & CONTINUOUS FLIGHT ??Xﬁ“x2§$E?'A‘§31‘%o"$§€sf§§’?n‘3"§'5 551 oL POORLY GRADED) | URE OF UNIFORM PARTICLES OF Twb OR MORE SIZES SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN .1 FODT PER 68 BLOWS. | AQUIFER - A WATER BEARING FORMATION OR STRATA.
180 BLOWS PER FODT ACCORDIN A 3 A X AP-GRADED_ - . IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OF —
cams?sxncmon 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS oF wsnrns?zsfu ROCK. - o o TEN REPRESENTED BY A ZONE ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MDISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED T0 ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, EATHERED V7 w N-CORSTAL PLAIN MATERIAL THAT WOULD TIELD OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ERS B SUBANGULAR, SUBROUNDED, OR ROUNDED. i / /sy NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 160 g > > ETC.
VERY STIFF SRALSUTY CLA, MOSP YTY WTERBEDIED FAE S0 LA ST ATS e T 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 COMPGOSITION pr—— FINE 70 COARSE GRATN TONEOUS AND METAVORPHIC FOCK THAT AT WHICH IT 15 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING "200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYSTALLINE FINE 10 COARSE GRAIN METAMDRPHIC AND NON-COASTAL PLAIN i
GROUP a3 a4 lasla6]a7]at,a2 | 64,65 COMPRESSIBILITY i) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE |COLLUYIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE DR AT BOTTOM
CLASS. A-3 | A6 A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE LIQUID LIMIT EGUAL TO 31-50 COASTAL _PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD .
SYMBOL Ry HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T T SPT REFUSAL. ROCK TYPE INCLUDES LINESTONE, SANOSTONE, CEMENTED T D T o A A T oL RECOVERED IN TtE: CORE BARREL DIVIDED 8Y TOTAL
L SHELL BEDS, ETC. X
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
. 1% GRANULAR| ¢ o l:gﬁ DRGANIC MATERIAL GRgl;leLgR smso; gLAY GTHER MATERIAL ROCKS OR CUTS MASSIVE RDCK.
"4 SN sons L L S ROCK FRESH, CRYSTALS BRIGHT, FEW JDINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER .
* 208 10 14|35 mx|35 mx(a5 mxlas mas w3 mfas mNas sois TRACE OF ORGANIC MATTER 2 -31 3 - 51 TRACE 1- 0% FRESH ot sl o ANGLE AT HICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 20 .
LIUID LIMIT 48 M| 41 o8 (40 Mx |41 v 40 x| a1 wn a0 mx[ALMN] son s 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 | & MX NP 10 MX |18 MX[11 MN 1 MN |10 MX 110 MXBI MY |11 MN LITTLE OR wigHLy | HIGHLY DRGANIC >10% >201 HIGHLY 35% AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
Ino vx|  MODERATE FOULT - i
GROU INDEX] @ ° o 41X |8 MXJI2 MK|IE MK AMDUNTS OF ggﬁgﬂc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP 10 -——s,gg Ref;mm,";":m?; :ﬁ:f;:ssmz::ig_ogﬁ Tf:gcgklgﬁ&uas BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.\..\ o 1 o1y Ty OR CLAYEY SILTY | CLAYEY ORGANIC hvAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING 6LL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR i
OF MAJOR  IGRAVEL,AND 1o \nl GRAVEL AND SAND | SOILS | SOILS MATTER v TIC 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.
g?f:;:‘lic SAD st LEVEL AFTER == 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 \VA Y OR W STRATA MDD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S A EXCELLENT T0O GOOD FAIR T0 POOR POOR POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRA BULL SDUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
PIOF A-7-5 SUBGROUP IS =< LL - 3@ ;PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS ] SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
TN RANGE OF STANDARD BANGE OF UNCONEINED po (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
j prIMaRY sorL Type | COUERCTRERC DR | PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADIAY EMBANKENT (RE) GQ’S o TEST BORING -$~ S porNG F_TEST! 7 T _REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE)
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) .
SENERALLY VERY LOOSE “ SOIL SYMBOL P auser sorine (O SPTNVALLE | GEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED T0 SOME | $E0CE, -  SFELF-LIKE FIDGE O PROJECTION OF ROCK MFDSE THICKNESS 1S SHALL COMPARED TO
RANULAR LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 18 TO 38 N/& ARTIFICIAL FILL (AF)OTHER _Q, CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 109 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MODRE DIRECTIONS.
(NON-COHESIVE) Vegs"ggNSE 30 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE ur |MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
58 e === INFERRED SOIL BOUNDARY ™)  MONITORING WELL v 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 Z <®.25 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 27104 2.25 10 6.50 7777 INFERRED ROCK LINE A\ PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_JESTED, VIELDS SPT N VALUES ¢ 109 BPF | INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MED%’?F STIFF : ,T[g M 25 70 1.0 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
’3@352?55, VERSY STIFF 15 T0 30 2 *Trg 4? Tt ALLUVIAL SOIL BOUNDARY O SLore IHDicATOR SCATTERED CONCENTRATIONS, DUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 15 ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 530 4 250025 DIP & DIP DIRECTION OF INSTALLATION ALSD AN EXAMPLE. ROCK SEGMENTS EOUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SDIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 48 8 2086 278 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. ’;‘;"ENT R’:’CIK-TR SVE BODY OF IONEOLS OF APPROXIMATELY UNIFORM THICKNESS
OPENING (MM} 4.76 2.60 2.42 @25 ».0e75 2.253 SItL - AN INTRUSIV Y OF IGNEOUS ROCK PROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS . HARD gg"ng;iﬁ“:z%sgp‘zlﬁg;“ OR PICK DNLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cggzgs gzﬁ, SILT cLAY AR - AUGER REFUSAL MED: - MEDIUM ¥ST - VANE SHEAR TEST 3 TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (€0oB. GRJ ©SE. SD9 © Soa L Ly BT - BORING TERMINATED MICA. - MICACEDUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
220 CL.- CLAY MOD. - MDDERATELY 7Y - UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLDGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST FLANE
ORAIN MM 305 75 2.8 .25 .05 0.005 CPT - CONE PENETRATION TEST NP - NON PLASTIC Y~ DRY UNIT WEIGHT BY MODERATE BLOWS. R
s W e 3 el ° (o i 5 GRODIED i D 00 s o v RGN o i on i pour, | SUSOAAD FAETITIEN ST gSieTuT SIS G, W o7 ks 1 0
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUN SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 15 PENETRATION EOUAL TO OR LESS
PSP ———— FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. THAN .1 FOOT PER 68 BLOWS.
GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SD. - SAND, SANDY $S - SPLIT SPODN SOFT CAN BE GROVED OR GDUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS )
(ATTERBERG LIMITS) DESCRIPTION l F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOS OF A PICK POINT. SwALL, Trin | SIRATA CORE RECOVERY (GREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
F0SS. - FOSSILIFEROUS SL1.- SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY o  ou SROD) - o
At FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  vERy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH S R L xs o Ao T o HES DIVIDED BY THE
| cioun umi FRAGS. - FRAGMENTS w - MDISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T0TAL LENCTH OF STRATA AND EXPRECOED AS A FERCENTARE
FLase SEMISOLID; REQUIRES DRYING TO ooy il il PO JOPSOIL_(I5.) -~ SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
RfP"X?E - WET - 0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING 3
el L PLASTIC LIMIT TERM SPACING TERM -
s Y AERM =PALLING BENCH MARK:
; DRILL UNITS: . ADVANCING TOOLS: HAMMER TYPE: CERY WIDE WORE. THEN 10 FEET VERY THICKLY BEDDED s> 4 FEET
oM_| OPTIMUM MDISTURE - MOIST - M SOLID; AT OR NEAR OPTIMUM MDISTURE [[] avtomamic [} manua i THICKLY BEDDED 15 - 4 FEET
cLAY BITS 3 10 10 FEET ELEVATION: FT
e i s Rt cLose 1703 7 : :
- DRY ~ (D) PEQUIRES ADDITIONAL WATER TO D ' CONTINUOUS FLIGHT AUGER CORE S128: 5::_'3555‘_055 fgg;?,,;: E; ‘Te FEET THICKLY LAMINATED 8.008 - .83 FEET NOTES:
ATTAIN OPTIMUM MODISTURE D BK-51 D 8 HOLLOW AUGERS D_B - THINLY LAMINATED < 9.008 FEET
PLASTICITY [ ome-asc [] Haro Facen Fincer BiTs e INDURATION
PLAGTICITY INDEX P ORY STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW ] come-sse [+ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAING;
A~ LOV PLASTICITY 615 SLIGHT [ cesme [ ws eovarcer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
o MED. PLASTICITY 16-25 MEDIUM . X
/ HED. PLASTICTTY S ORE e [] rortasLe Hoist ] rracone STEEL TEETH [[] ost voLe oicer MODERATELY INDURATED gggr:(ss cs‘:é 155 :ﬁz:a:renw;:gr; ::P:g.s WITH STEEL PROBE:
[ wwicone  TUNG.-CARB, HAND AUGER )
COLOR D 0 . SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
CORE BIT DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), [] vene seer test
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
] SAMPLE BREAKS ACROSS GRAINS.

REVISED 08/23/09
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*DESIGN EXCEPTION REQUIRED FOR VERTICAL CURVE K FACTOR ' INCOMPLETE PLANS
CLEARING ON THE PROJECT SHALL BE PERFORMED TO THE LIMITS ESTABLISHED BY METHOD . PRELIMINARY PLANS
g | THIS PROJECT IS NOT WITHIN ANY MUNICIPAL BOUNDARIES. , ’
~ Y ' Y Y Y
Q GRAPHIC SCALES DESIGN DATA PROJECT LENGTH Propared In the OFY1co of: HYDRAULICS ENGINEER
DIVISION OF HIGHWAYS
50 25 0 50 00| ADT 2012 = 1,760 1000 Birch Ridge Dr., Raleigh NC, 27610
ADT 2035 = 2,200 ANDARD SPECIFICA
PLANS DHY = 13 % LENGTH STRUCTURE TIP PROJECT B-4965 = N o
& 50 25 50 100 D = 60 % LENGTH ROADWAY TiP PROJECT B-4965 = Mi RIGHT OF WAY DATE: JAMES A, SPEER, PE ?
Z T =4 %" TOTAL LENGTH OF TIP PROJECT B-4965 = 0.157 MI SEPTEMBER 28, 2012 PROJECT ENGINEER ROA%’;{VS};E‘%%SIGN
PROFILE (HORIZONTAL) »yY = 60 MPH
O 0 5 10 20| *TIST1%  DUAL 3% LETTING DATE: ALLISON K. WHITE
U FUNC CLASS=RUAL LOCAL MARCH 19, 2013 PROJECE DESIGN SNGINRER
L™ J|_""PROFILE (VERTICAL) A SUB REGIONAL TIER A A ST - A




STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
BEVERLY EAVES PERDUE EUGENE A. CONTIL, JR.
GOVERNOR SECRETARY
June 27, 2012

STATE PROJECT: 40243.1.1 (B-4965)
F.A. PROJECT: BRZ-1165(6)
COUNTY: Rockingham :
DESCRIPTION: Bridge No. 249 on SR 1165 (Cardinal Road) over Little Beaver Island Creek
SUBJECT: ~ Geotechnical Report - Inventory

Project Description

The project consists of raising the grade and widening the existing two lane roadway, replacement on location
of the existing structure, and relocation of the intersection of -Y-, 80 feet up station from its present location.
The project is 0.157 miles long and is located in the west central portion of Rockingham County between US
311 and NC 704.

The geotechnical investigation was conducted on May 31, 2012, and consisted of one hand auger boring along
-L-, advanced to a depth of 2.0 feet, one hand auger boring along -Y-, advanced to a depth of 4.5 feet and two
rod soundings along -Y-, advanced to depths of 4.6 and 4.9 feet.

The following alignments were investigated for this project:

Line Station()
-L- 16+60 to 24+90
-Y- 10+00 to 12+83.60
MAILING ADDRESS: TELEPHONE: 919-707-6850 LOCATION:
NC DEPARTMENT OF TRANSPORTATION Fax: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1589 MAIL SERVICE CENTER www.ncdot.gov/doh/preconstruct/highway/geotech 1020 BircH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC 27610

Sheet 3

Areas of Special Geotechnical Interest

1) Non-Crystalline Rock (Triassic) — Non Crystalline Triassic rock was encountered within 6 feet of
proposed grade at the following locations.

Line Station (£)
Y- 10+30 to 12+50

Physiography, Geology and Surface Water

The project corridor is located in the central portion of the Dan River Basin, 2 miles northwest of the town of
Madison in Rockingham County. Topography in the area is gently rolling to hilly. The project area is

comprised of heavy forest, farm land and some residential development.

Geologically, the project area consists of Triassic-age sedimentary rocks of the Dan River Basin. These rocks
consist of sandstones, siltstones and conglomerates. They are highly sensitive to weathering and exposure.
Southeastern facing slopes are susceptible to failures.

Surface water is drained from the corridor by Little Beaver Island Creek which trends generally southeast across
the project.

Soils Properties

Soils encountered along the project corridor consist of roadway embankment, alluvial soils deposited by Little
Beaver Island Creek and an associated tributary along the southwestern toe of the roadway slope, and soils
derived from the Triassic Age sedimentary rock of the Danville River Basin.

Roadway embankment soils consist of red-brown, soft to stiff, sandy silt and clay associated with SR 1165.
Alluvial soils consisting of sands, gravels and cobbles are located within the floodplain of Little Beaver
Island Creek. Though not encountered, it is also assumed that there are soft sandy silts and clays deposited on

the upstream and downstream of Little Beaver Creek.

Triassic soils consist of dry to moist, sandy silts with clay seams. These soils exhibit a liquid limit of 37 and
a plastic index of 10.
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Weathered and Non-Crystalline rock was encountered along the -Y- alignment at depths ranging from 4 to
4.9 feet. Rock consists of red-brown, silty sandstone of Triassic origin.

Ground Water

No groundwater was encountered during our investigation. It is anticipated to be at a similar elevation to
Little Beaver Island Creek. '

Respectfully Submitted,

,
,
%—2,/’,—\

Christina M. Bruinsma, L.G.
Project Geological Engineer
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Earthwork Balance Sheet

Volumes in Cubic Yards

PROJECT: B-4965 COUNTY: Rockingham DATE: 12/4/2012 COMPILED BY: WAD SHEET __ OF __ SHEETS
B EXCAVATION ' EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE|| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. ‘ +20%
-L- 16+60.00 -L- 20+01.77 2,643 2,643 392 : 392 470 2,173 2,173
(Begin Bridge)
-L-21+39.23 -L- 24+90.00 133 133 133 ) 133 160 27
(End Bridge)
-Y- 10+11.00 -Y- 12+50.00 1,003 39 964 54 39 15 57 946

LOSS DUE TO CLEARING & GRUBBING -25 | 25 25 25
WASTE IN LIEU OF BORROW _ 27 27 27
PROJECT TOTAL 3,754 39 3,715 579 39 540 687 3,067 3,067
GRAND TOTAL 3,754 39 3,715 579 39 540 687 3,067 3,067
SAY 3,800
PER GEOTECH RECOMMENDATION, ESTIMATED 200 CUBIC YARDS OF UNDERCUT TO BE USED IN THE DISCRETION OF THE
EST. SHALLOW UNDERCUT = 150 CUBIC YARDS (CONTINGENCY)
CLASS IV SUBGRADE STABILIZATION = 300 TONS (CONTIGENCY)
}=<T. DDE = 80 CUBIC YARDS I |

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

Rockbalance_sheet_wad.xls : Balance Sheet 12/20/2012 3:12 PM
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