NOTE: SEE SHEET 24 FOR PLAN SHEET ' ‘ N.C. B-4810 .Lr:l e
'LAYOUT AT TIME OF INVESTIGATION STATE OF NORTH CAROLINA el e .
DEPARTMENT OF TRANSPORTATION 3858011 B | PE_
DIVISION OF HIGHWAYS

CONTENTS | GEOTECHNICAL ENGINEERING UNIT
/”\_k LINE STATION PLAN PROFILE XSECT

]7 CAUTION NOTICE
- = 1+50.00 to 29+00.00 4-5 - 6 R OAD WA' 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.

1 THE VARIOUS FIELD BORING LOGS, ROCK CORES., AND SO TEST DATA AVAILABLE MAY BE
SAMPLES 7 " REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C.DEPARTMENT OF TRANSPORTATION,
. GEOTECHNICAL ENGINEERING UNIT AT (9I9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,

NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
3 5 a l 1 B—4 0 BRZ“‘1547(7) REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
PROJ. REFERENCE NO- 8 8" ok ( 81 ) F.A. PROJ.: - WITHIN THE BOREMOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE

. RELIED ON ONLY TO THE DECREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
COUNTY THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE

IVESTIGATIONS ARE 45 RECORDED AT THE TME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
PROJECT DESCRIPTION _BRIDGE NO. 12 OVER BACK CREEK TEUPERATURES, PRECIITATION 40 WO, A5 NELL 45 OTHER NOR-CLOATI FecTore, o oo
ON SR 1547 (GRAHAM RD.)

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 DGES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
OEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,
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NORTH CAROLINA DEPARTMENT

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

OF TRANSPORTATION

SUBSURFACE INVESTIGATION

S0IL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

38580.L1 (B-48I0) 2

SOIL DESCRIPTION

GRADATION

ROCK_DESCRIPTICN

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

189 BLOWS PER FODT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T206, ASTM D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTD 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:

YERY STIF,GRAVSITY CLA/, WOSST WiTH INTERBEDDED FINE SAHD LAYERSHRMLY PLASTIL, AT-6

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

WELL GRADED - I
UNIFORM - 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.

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @1 FOOT PER 68 BLOWS.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR.
SUBANGULAR, SUBROUNDED, OR ROUNDED.

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

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLLOWS:

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

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,

SOIL LEGEND AND AASHTO CLASSIFICATION

MINERALOGICAL COMPOSITION

WEATHERED
ROCK (WR)

NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES Y 108

BLOWS PER FOOT IF TESTED.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL

MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS
WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.

FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COMPRESSIBILITY

LI0UID LIMIT LESS THAN 31
LIOUID LIMIT EQUAL TO 31-58
LIOUID LIMIT GREATER THAN 5@

SLIGHTLY COMPRESSIBLE
MODERATELY COMPRESSIBLE
HIGHLY COMPRESSIBLE

PERCENTAGE OF MATERIAL

ERISTALLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
GNEISS, GABBRO, SCHIST, ETC.
y FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
AN R ISIALLINE | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE

INCLUDES PHYLLITE. SLATE, SANDSTONE, ETC.

COASTAL PLAIN I

SEDIMENTARY ROCK I I
P

COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SPT REFUSAL. ROCK TYPE INCLURES LIMESTONE, SANDSTONE, CEMENTED

SHELL BEDS, ETC,

LOLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

GRANULAR  SILT -~ CLAY

ORGANIC MATERIAL SOILS S0ILS OTHER MATERIAL
TRACE OF ORGANIC MATTER 2 -3 3 - 5% TRACE 1-10%
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 18 - 20%
MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35%
HIGHLY ORGANIC 210% Y20% HIGHLY 35% AND AROVE

WEATHERING

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT

GROUND WATER

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
MATERIALS
CLASS. (< 35% PASSING *200) (> 35% PASSING *200) ORGANIC MAT
GROUP A-3 -2 a4 | a5 A6 [ A7 a1 a2 | A4 A5
CLASS. A-2-4]a-2-5|a-2-6a-2-7 el A3 |AaBa7
S . -, RN
SYMBOL \\\z\\\\‘\\
% PASSING
) LT-
* 10 GRANULAR ELLAY MUCK,
* 40 51 MN SOILS SoILS PEAT
* 208 18 MX{35 MX|35 MX|35 MX[35 MX|36 MN |35 MN|36 MNi36 MN
LI0uD LIMIT 48 MX{41 MN |48 MX[41 MN 4@ MX |41 MN 148 MX| 43 MN SOILS WITH
PLASTIC INDEX | B MX NP (19 MX {10 MX |11 MN (11 MN 119 MX |18 MXJILMN 1IN LITTLE OR HIGHLY
GROUP INDEX e e ] amx |8 mx |12 mx[16 Mx|No Mx|  MODERATE ORGANIC
AMOUNTS OF SOILS
ﬁU:LME;PES ;Aoci:mgs‘ FINE| SILTY OR CLAYEY SILTY CLAYEY 329[?';;0
MATERIALS swp  |SAND| GRAVEL AND SAND SOILS SOILS
GEN, RATING FAIR 10
S A EXCELLENT TO GOOD FAIR TO POOR POOR PODR | UNSUITABLE
SUBGRADE

PI OF A-7-5 SUBGROUP 1S = LL -~ 3@ ; Pl OF A-7-6 SUBGROUP IS > LL - 3@

Y _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
Yy STATIC WATER LEVEL AFTER _24  HOURS

e PERCHED WATER, SATURATED ZONE,DR WATER BEARING STRATA
O SPRING OR SEEP

CONSISTENCY OR DENSENESS

MISCELLANEOUS SYMBOLS

SPT
ROADWAY EMBANKMENT (RE o1 o TEST BORING TEST BORING
WITH SOIL DESCRIPTION Gm h W/ CORE
SOIL SYMBOL @ AUGER BORING O~ SPT N-VALUE

ARTIFICIAL FILL (AF) OTHER
THAN ROADWAY EMBANKMENT

CORE BORING SPT REFUSAL

103

%E

MY,
e == INFERRED SOIL BOUNDARY O HONITORING WELL
£77=77  INFERRED ROCK LINE N TEOHETER
TTeyet ALLUVIAL SOIL BOUNDARY () SLOPE Inoicator
INSTALLATION
26/025  DIP & DIP DIRECTION OF
ROCK STRUCTURES @  cone PeneTROMETER TEST

® SOUNDING RCD

FRESH ROCK FREBH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
HAMMER IF CRYSTALLINE.

VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF OPEN,

v SL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO

SLI) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.

MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN

(MOD.) GRANITDID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS

DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED

WITH FRESH ROCK.

MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL

SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

(MOD. SE\b\ AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK'SOUND WHEN STRUCK.
IF_TESTED, WOULD YIELD SPT REFUSAL

SEVERE ALL ROCK EXCEPT QUARTZ DISCOLDRED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED

(SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME

EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.

IF_TESTED, YIELDS SPT N VALUES ) 188 BPF
VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT

v SEV.)

THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK

REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR

VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN
ROCK REDUCED TO SDIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND

COMPLETE

JF_TESTED, YIELDS SPT N _VALUES < 10d BPF

SCATTERED CONCENTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S

ALSO AN EXAMPLE.

ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
HORIZONTAL.

DIP_DIRECTION (DIP AZIMUTH)- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,

FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
THE FIELD.

JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.

LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
ITS LATERAL EXTENT.
LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.

MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.

PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
INTERVENING IMPERVIOUS STRATUM.

RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.

ROCK QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND

ROCK HARDNESS

EXPRESSED AS A PERCENTAGE.

ABBREVIATIONS

RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE | COMPACTNESS OR | peypypation RESISTENCE| — COMPRESSIVE STRENGTH
CONSISTENCY vl b TONSIFE )
VERY LOOSE <4
GENERALLY
GRANULAR LO0SE 470 10
MATERIAL MEDIUM DENSE 12 T0 382 N7a
(NON-COHESIVE) DENSE 30 T0 50
VERY DENSE >50
VERY SOFT @ g
GENERALLY SOFT 270 4 2.25 TO 2.5
SILT-CLAY MEDIUM STIFF 4708 ppilb
MATERIAL STIFF 87015 1 10 >
(COHESIVE) VERY STIFF 15 70 39 210 4
HARD 38 >4
TEXTURE OR _GRAIN SIZE
U.S. STD. SIEVE SIZE 4 1@ @ e 200 270
OPENING (M) 476 200 042 025 0875 2.853
BOULDER COBBLE sRAVEL CoaRsE Fine SILT LAY
(BLOR) oz SAND SAND (5L L
LOR. (€08, «3E. 5D F_SD) J €L
GRAIN MM 325 75 2.2 %.25 205 @025
size N 12 3

SCIL MOISTURE - CORRELATION OF TERMS

SOIL MOISTURE SCALE FIELD MOISTURE

DE 1E TURE DESCRIPTION
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION

AR - AUGER REFUSAL

BT - BORING TERMINATED

CL. - CLAY

CPT - CONE PENETRATION TEST
CSE. - COARSE

DMT - CILATOMETER TEST

DPT - DYNAMIC PENETRATION TEST
e = VOID RATID

MOD. - MDDERATELY
NP - NON PLASTIC
ORG. - ORCGANIC

PMT - PRESSL AE
SAP. - SAPROLITIC
SD. - SAND, SANDY

7Y - UNIT WEIGHT
7Y~ DRY UNIT WEIGHT

S ~ BULK
S8 - SPLIT SPOON

F - FINE SL. - SILT, SILTY ST - SHELBY TUBE
FOSS, - FOSSILIFEROUS SLI ~ SLIGHTLY RS - ROCK
FRAC. - FRACTURED, FRACTURES TCR - TRICCNE REFUSAL RT - RECOMPACTED TRIAXIAL

FRAGS. - FRAGMENTS
HL ~ HIGHLY

w - MOISTURE CONTENT CBR - CALIFCRNIA BEARING
V - VERY RATIC

VERY HARD

SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK.
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED

TO DETACH HAND SPECIMEN.
MCDERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROCVES TO ©.25 INCHES DEEP CaN BE
HARD EXCAVATED BY HARD BLOW CF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED

BY MODERATE BLOWS.

CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES

MEDIUM CAN BE GRODVED CR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT.

HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE
POINT OF A GEOLOGIST'S PICK.

SCFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN
PIECES CAN BE BROKEN BY FINGER PRESSURE.

VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH

SCFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY

FINGERNAIL.

SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
PARENT ROCK.

SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
RELATIVELY THIN COMPARED WITH 1TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS,

SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
SLIP PLANE.

STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF)OF

A 142 LB.HAMMER FALLING 38 INCHES REGUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EGUAL TO OR LESS
THAN 8.1 FOCT PER 62 BLOWS.

STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.

STRATA ROCK QUALITY DESIGNATION (SROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY
TOTAL LENGTH OF RCCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.

EQUIPMENT USED ON SUBJECT PROJECT

FRACTURE SPACING

OPSOIL _(18.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.

- SATURATED - USUALLY LIGUID: VERY WET, USUALLY
GAT. FROM BELOW THE GROUND WATER TABLE
LL 4 LIDUID LIMIT
PLASTIC
RANGE - WET - (W
oo L L euasTic Lnat
L OPTIMUM MOISTURE - MOIST -
o REQUIRES ADDITIONAL WATER TO
- BRY - @ ATTAIN OPTIMUM MOISTURE
PLASTICITY
PLASTICITY INDEX (P1} DRY STRENGTH
NONPLASTIC 2-5 VERY LOW
LOW PLASTICITY 8-15 SLIGHT
MED. PLASTICITY 16-25 MEDIUM
HIGH PLASTICITY 26 OR MORE HIGH
COLOR

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.

TERM

2186 10

VERY CLOSE LESS THAN @.16 FEET

1FEET

THICKLY LAMINATED
THINLY LAMINATED

2.23 - 2.16 FEET

2.228 - .23 FEET

< 2.228 FEET

BENCH MARK:

ELEVATION: FT.

NOTES:
BORING ELEVATIONS OBTAINED FROM THE B48IC.LS_TIN.TIN FILE.

INDURATION

DRILL UNITS: ADYANSING TOOLS:
O [ cuavams [ o
[ e contmuous Fur CORE SIZE
0] ses 8 HOLLOW AUGERS e
] eveesc % HARD FACED FINGER BITS v
X} TUNG.-CARBIVE INSERTS
CrE-558 [ cesms [ ws eovancer EN:TDGLS:
[ rortesLe HoisT [ tricone *sTeEL TEETH | [ ] PosT WOLE DIGGER
0 [ rricone * TUNG.-CARB. HAND AUGER
D CORE BIT I:] SOUNDING ROD
n 0 E VANE SHEAR TEST

FCR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING CF THE MATERIAL BY CEMENT!

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

NG, HEAT, PRESSURE,

RUBBING WITH FINGER FREES NUMEROUS GRAINS;
GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.

GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:

BREAKS EASILY WHEN HIT WITH HAMMER.

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;

DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REQGUIRED TO BREAK SAMPLE;

SAMPLE BREAKS ACROSS GRAINS,

ETC.

REVISED 09/23/09
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PURDUE EUGENE A. CONTL JR.
GOVERNOR ’ SECRETARY
June 13, 2011
STATE PROJECT: 38580.1.1 (B-4810)
FEDERAL PROJECT: BRZ-1547 (7)
COUNTY: Rowan
DESCRIPTION: Bridge No. 12 over Back Creek on SR 1547 (Graham Rd.)
SUBJECT: Geotechnical Report — Inventory
PROJECT DESCRIPTION

This project is located in western Rowan County near the town of Mt. Ulla. The scope of this
project includes a realignment of existing SR 1547 and the approaches for Bridge No. 12. The —L-
alignment runs generally north to south. The following alignment was investigated:

—L- Station 11+50.00 to 29+00.00

The total length of lines investigated is 1750.00° (0.33 miles).

This investigation was performed primarily in April of 2011. One of the borings shown in
the attached inventory was the result of a PDEA investigation from August 2007. All Borings were
conducted with a CME-550X drill machine with an automatic hammer. Four Standard Penetration
Tests borings were conducted within the project corridor utilizing hollow stem augers. In addition,
one Standard Auger hole was performed in the floodplain on the north side of Back Creek. A total
of 14 soil samples were submitted to the Materials and Tests Unit for laboratory analysis.

MAILING ADDRESS: TELEPHONE: 919-250-4088 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE 8-2
1589 MAIL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Alluvial Soils: Alluvial soils encountered on this project are up to eleven feet thick. The largest
concentration of these soils occurs on the northern side of Back Creek. The alluvial soils
encountered consisted of soft to stiff, sandy and silty clay (A-6, A-7-5, and A-7-6), and loose sand
and gravel (A-1-b). Quality samples of the clay soils taken from this area had between 43% and 87%
total fines.

A moisture sample obtained from these alluvial clays had a moisture content of 35.1%.
Twenty-four hour groundwater elevations between Stations 15+30 —L- and 20+00 —L- are within a
foot of the top of the clay layer (elevation 693° - 699°). Based on our borings and visual
reconnaissance, it appears that existing SR 1547 north of Back Creek was built on these clays.

Please refer to the attached profile sheet for a graphical depiction of the alluvial soil stratigraphy.

Residual Soils: Residual soils encountered on this project are up to 25 thick. The largest
concentration of these soils occurs on the southern side of Back Creek. The residual soils
encountered consisted of medium stiff to stiff, sandy and silty clay (A-7-5); medium to very dense,
clayey and silty sand (A-2-4, A-2-7); and medium stiff to very stiff, sandy silt (A-5). Please refer to
the attached profile sheet for a graphical depiction of the alluvial soil stratigraphy.

Roadway Fill: The existing roadway fill soils encountered in our investigation are three to six feet
thick and consist of soft to medium stiff sandy clay (A-6). Please refer to the attached profile sheet
for a graphical depiction of the roadway fill stratigraphy.

PHYSIOGRAPHY AND GEOLOGY

The project is located in the eastern-most portion of the Charlotte Geological Belt. The
terrain is moderately to steeply rolling hills and valleys with both narrow and wide floodplains at
stream crossings. Elevation relief (from highest point to lowest point) throughout the project corridor
is approximately 30 feet. Sheet 4 of the attached inventory plans shows a sand dredging operation

in the southeastern quadrant of the project corridor. Back Creek is the only stream that bisects the
project corridor.

Respectfully submitted,

John P. Rogers
Project Geological Engineer
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EARTHWORK BALANCE CARD

PROJECT: B-4810 COUNTY: Rowan INCUYDS SHEET 1 OF |
TOTAL A
SUMMARIES / EXCAV ROCK |UNDERCUT| UNSUIT. | SUITABLE TOTAL ROCK EMB EARTH EMB. BORROW ROCK SUITABLE | UNSUIT. TOTAL
STATION RANGES (UN CL)' EXCAV. EXCAV. EXCAV. EXCAV. EMB. ' EMB. +20% WASTE WASTE WASTE WASTE
-L- Sta 11+00.00 to 19+76.83 1,146 1,146 1,481 0 1,481 1,777 1,777 0 0 1,146 1,146
{(BEGIN BRIDGE)
BANK STABILIZATION 5 5 0 0 0 0 0 0 0 5 5
SUBTOTAL 1,151 0 0 1,151 0 1,481 0 1,481 1,777 1,777 0 0 1,151 1,151
(END BRIDGE) ‘ ,
-L- Sta 20+68.17 to 30+00.00 5,282 5,282 403 0 403 484 484 0 0 5,282 5,282
-DRIVE- 8ta 16+00.00 to 11+30.23 313 313 19 0 19 23 23 0 0 313 313
SUBTOTAL 5,595 0 0 5,595 0 422 0 422 507 507 0 0 5,595 5,595
TOTAL 6,746 0 0 6,746 0 1,903 0 1,903 2,284 2,284 0 0 6,746 6,746
LOSS DUE TO CLEAR & GRUB -225 -225 225
SHOULDER MATERIAL 250 0 250 300 300
PROJECT TOTAL 6,521 0 0 6,521 0 2,153 0 2,153 2,584 2,809 0 0 6,746 6,746
EST. FOR REPL. TOPSOIL ON BOR. PIT 140
GRAND TOTAL 6,521 2,950
SAY 6,550 ' 3,000
UNDERCUT EXCAVATION 500 CY ’
SHALLOW UNDERCUT 250 CY
DRAINAGE DITCH EXCAVATION 10 CY

b4810 rdy est final Earthwork Balance Card.xls 10/23/2012 11:09 AM
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SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % Line or
NO. OFFSET | STATION | INTERVAL | cLASS. | LL | Pl [csano| Fsano| st | ctay | 10 | 40 | 200 |MoISTURE| orReANic| Boring ID
S-1 5RT 17495 0.0-2.0 A-7-5(20) | 50 | 19 2.2 13.5 | 316 | 526 | 100 1 99 89 - - L
M-2 5RT 17495 2.0-6.5 , 0.0 0.0 0.0 0.0 0 0 35.1 - L
S-2 5RT 17495 2.0-6.5 A-7-6(31) | 55 | 31 3.0 9.5 26,8 | 60.7 | 100 | 99 90 L
$S-1 17 RT 22+67 4.7-5.7 A-75(22) | 65 | 32 | 162 | 21.2 | 262 @ 364 | 100 92 68 - L
§S-2 17 RT 22+67 9.7-10.7 A-5(3) 42 1 10 | 344 | 263 | 232 | 162 | 100 | 75 47 L
§S-3 17 RT 22467 14.7-15.7 A-2-4(0) | 33| 3 445 | 33.0 | 145 8.1 96 65 28 - - L
SS-4 18 RT 15+30 4252 A-6(9) 33117 | 101 | 328 | 248 | 324 | 100 | 96 66 - - L
SS-5 18 RT 15+30 9.2-10.2 A-6(2) 30| 13| 235 | 348 | 195 | 222 92 80 45 L
S$S-6 20 LT 19475 4.1-5.1 A-6(4) 35119 360 | 208 | 149 | 283 97 77 45 - L
§S-7 20LT 19475 9.1-10.1 A-6(3) 27 | 11 10.3 | 463 | 1741 26.3 | 100 . 99 5 - L
S§S-8 20 LT 19475 14.1-15.1 A-1-b(0) | 23 | NP | 65.0 223 1 56 71 77 41 12 L
SS9 20LT 19475 19.1-20.1 A-2-4(0) | 28 | NP | 43.0 A 356 | 164 5.1 92 67 26 L
S$S-10 30RT 24450 4,3-5.3 A-2-7(2) | 46 | 26 | 58.6 15.6 3.5 22.2 97 55 27 L
SS-11 30 RT 24+50 93103 | A-7-5(18) | 50 | 20 | 6.5 | 20.8 | 383 | 344 | 100 | 97 | 81 L

SKHELT



