STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA.
GOVERNOR SECRETARY

September 16, 2014

MEMORANDUM TO: Jerry Jennings, P.E.
Division Engineer

ATTENTION: John Abel
Division Bridge Program Manager

FROM: Kyung Kim, Ph.D., P.E, ﬁ/éﬂ
cal Ma

Eastern Regional Geotec nager
STATE PROJECT: 17BP.1.R.68 (SF-146007)
COUNTY: Camden
DESCRIPTION: Bridge No. 7 on SR 1200 over Sawyer Creek

The Geotechnical Engineering Unit has completed a subsurface investigation for this
project and presents the following recommendations.

I. Slope/Embankment Stability
A. Slope Design
Recommend all roadway cut and fill slopes be constructed at a ratio of 3:1 (H:V) or flatter.
B. Undercut

Recommend 300 cubic yards of undercut be included in the contract as a contingency
item to be used at the discretion of the Engineer.

C. Geotextile for Soil Stabilization

Recommend 300 square yards of geotextile for soil stabilization be included in the
contract as a contingency item to be used at the discretion of the Engineer.

MAILING ADDRESS: T TELEPHONE: 918-662-4710 LOCATION:
EASTERN REGIONAL OFFICE FAX: 919-662-3095
GEOTECHNICAL ENGINEERING UNIT 3301 JONES SAUSAGE RD., SUTE 100

1570 MAIL SERVIGE CENTER GARNER, NC 27528-9489

RALEIGH NC 27699-1570 WEBSITE. WWW.NCDOT.GOV
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D. Geotextile for Embankment Stabilization

A quantity of 1800 square yards of high strength geotextile for embankment stabilization
stabilization meeting the attached Project Special Provision will be required at the
following locations to be placed on the existing embankment as shown on the attached

layout plan:
-L- 12+00 to 12+90 from left to right
-L- 13+70 to 14+70 from left to right

Place geotextile for embankment stabilization sections on the existing ground extended
between embankment side-slopes stake line toes with machine direction (MD)
perpendicular to —L— line. No geotextile splice or joint is allowed in machine direction
(MD). All joints in the cross machine direction must be overlapped a minimum of 18
inches. See the attached Layout Plan and Project Special Provision, “Geotextile for
Embankment Stabilization™ for details.

Please include the attached Layout Plan and Project Special Provision, “Geotextile for
Embankment Stabilization” in the roadway contract. Also, please include the following
pay item and quantity in the roadway contract:

Geotextile for Embankment Stabilization 1800 Square Yard

Please note that the anticipated long term embankment settlement caused by the consolidation
of the existing thick layer of muck and organic soft soils below the embankment at the above
listed locations would result in some extra roadway maintenance work.

II. Subgrade Stability

A. Undercut for Subgrade Stability

Recommend 500 cubic yards be included in the contract as a contingency item to be used
at the discretion of the Engineer.

B. Geotextile for Soil Stabilization

Recommend 500 square yards of geotextile for soil stabilization be included in the
contract as a contingency item to be used at the discretion of the Engineer.

Recommend an additional quantity of 1,500 square yards of geotextile for soil
stabilization as a contingency item for use in shallow undercut outlined in Section IL. D,

C. Subsurface Drainage - Subsurface Drain

Recommend 1,000 linear feet of subsurface drain (roadway standard drawing 815.02) be
included in the contract as a contingency item to be used at the discretion of the Engineer.
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D. Aggregate Subgrade

Recommend 500 cubic yards of shallow undercut for aggregate subgrade should be
included in the contract as a contingency item to be used at the discretion of the Engineer.

II1. Borrow Specifications

A. Borrow Criteria

Common borrow for embankment construction to subgrade shall meet Coastal Plain
specifications outlined in the Standard Specifications, Article 1018-2(B).

B. Select Granular Material
Recommend 1000 cubic yards of Select Granular Material, Class II and/or III be included
in the contract for backfill in the undercut areas listed in Section I. B. and 1I. A.
Select granular material for embankment/backfill for geotextile for soil stabilization if
required, or backfill in water shall meet the criteria outlined in the Standard
Specifications, Article 1016-3, Class II and/or III.
C. Shrinkage Factor

A shrinkage factor of 30 percent is recommended for calculation of earthwork on this
project.

D. Borrow Reconnaissance and Availability
Sandy soils with good to excellent engineering properties are available in nearby areas.

E. Class IV Subgrade Stabilization Material

A quantity of 265 tons of Class IV subgrade stabilization material should be included in
the project contract as backfill for the Aggregate Subgrade. The material should meet the
requirement of Standard Specifications, Article 10-16-3 Class IV.
IV. Miscellaneous
A. Reduction of Unclassified Excavation - Loss Due to Clearing and Grubbing
No significant loss of unclassified excavation is anticipated due to clearing and grubbing.
B. Reduction of Unsuitable Unclassified Excavation - Unsuitable Waste
Based on the current roadway plans, unclassified excavation along this project will be

primarily derived from shallow subgrade cuts and ditch excavation. The majority of this
material is granular in nature, estimate 100% suitable for embankment construction.
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO._I7BP.L.R.68 (SF-140007) F A, PROJ.
COUNTY _ CAMDEN

PROJECT DESCRIPTION _BRIDGE NO.7 ON SR 1200
(SAWYERS CREEK RD) OVER SAWYERS CREEK

INVENTORY

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE M. 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

THE SUBSURFACE INFORMATION &ND THE SUBSURFACE INVESTICATION ON WHICH T IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, 2ND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE M, C, DEPARTMENT OF TRANSPORTATION,
CEOTECHNICAL ENGINEERING UNIT AT (913} TOT-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 &ND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARES ARE BASED ON A
GEOTECHNCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSERILY

THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHN THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE IN SITU IIN-PLACE)TEST DATA CaAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOL 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 ACCOROING TO CLIMATIC CONDITIONS INCLUDING
TENPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

REFLECT

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

LRE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AKD CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION OM THS PROJECT. THE DEPARTMENT DOES NOT WARRENT OR GUARANTEE THE SUFFICIENCY
QR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPFINON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTEREG ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADGITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DFFERING FROM
THOSE INDICATED N THE SUBSURFACE NFORMATION.

STATB | STATE PROJECT REFERENCE NG Vo | it
N.C. SF-140007 1 7
STATE PROJ.NO. F. A.PROJ.NO. DESCRIPTION
P.E.
RAW & UTIL.

CAUTION NOTICE

PERSONNEL
R.E, SMITH

A.4. MOORE
SUMMIT PERSONNEL

INVESTIGATED BY_J-L. STONE
CHECKED BY D.N, ARGENBRIGHT

susmiTTeD By D-N. ARGENBRIGHT
DATE SEPTEMBER 2014
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT RRFERENCE NO BHEET Ko

SF-140007 2

SOIL. DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND OEFINITIONS

SDIL 15 CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTIRUDUS FLIGHT PGWER AUGER AND YIELD LESS TeaN 198 BLOWS PER FOOT
ACCORDING 10 THE STANDARD PENETRATION TEST (AASHTO T 288, ASTM DISBEL. SOIL CLASSIFICATION
1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, HOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION. ANGULARITY, STRUCTURE, PLASTICITY. ETC. FOR EXAMPLE,

MELL BRADED - INDICATES A GDOO REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE.
UNIFOBMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE DF UNIFORM PARTICLE SIZES OF TWOD OR MDRE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY DR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS:

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THART WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHlCH 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 €@
BLOWS IN NON-COARSTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SQOIL ANO ROCK 15 OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERJIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUYIUH (A LUV.) - SDILS THAT HAVE BEEN TRANSPORTED BY wWATER.

ADUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEDUS - APPLIED TD ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TCO ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS. DR HAYING

VERY STIFF.GRAT,SKTY CLAY,NOIST WATH IWTERBEDDED FINE SARD LAYERS,HGHLY PLASTIC,A-T-5 ANGLA A%, SUBANGLL AR, SLAADUMDED, OF ROUNDED. WEATHERED W NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT M VALUES 5 A NOTABLE PRDPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGIC AL COFPOSTTIoN ROCK <WR) 162 SLOWE PER FDOT IF TESTED. ARTERIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSLRE TO RISE ABOVE THE LEVEL AT
CENERAL GRAMULAR MATERIALS SILT-[LAY HATERIALS CREANID MATERIALS CRYSTALLINE FINE TO COARSE GRAIN IGNECUS AND METAMDRFHIC ROCK THAT WHICH 1T 15 ENCOUNTERED, BUT WHICH DOES NOT RECESSARILY RISE TO OR ABOVE THE GROUND
[Lass. 15 35% PASSING 922D U3 355 PRSSING 222 MINERAL NAMES SUCH AS DUARTZ, FELOSPAR, MICA, TALC, KAOLIN, ETE. NS WOULD YIFLD 5PT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
props el =) ) W [ w5 | w6 [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRN, SCHIST, ETC. CALCAREDUS (CALE - SOILS THAT CONTAIN APPRECIABLE AMDUNTS OF CALCIM CARSONATE.
= ON-CRTSTALLINE FINE 0 CDARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS, 53 COMPRESSIBILITY o SEQIMENTARY ROCK THAT WOLLD YEILD SPT REFUSAL IF TESTED. COLLUVIUK - ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAVITY ON SLOPE OR AT BOTTOM
STHENL -~ SLIGHTLY COMPRESSIBLE LL < 3l ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, £TC. OF SLOPE.
MDODERATELY COMPRESSIBLE LL = 3l - 58 EORSTAL FLAIN I COASTAL PLAIN SEDIMENTS CEMENTED IN1D ROCK, BUT AT NOT YIELD
: CORE RECOVERY (REC.) - TOTAL LENGTH OF LU MATERIAL RECOVERFO IN THE CORE BARREL DIVIDED
P HIGHLY COMPRESSIBLE LL > 5B :SEEPI?]HENTARY rock [ ‘ I S:ELEESEESL.E::DEK TYPE INCLUDES LIMESTONE. SANDSTONE, CEMENTED ST TPTAL LENGTH OF CORE RUN AND EXPRESSED AG A PERCENTAGE.
:'3 o0 1 Qar PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
B M;( 52 Mx | 51 4 sons oS il GRANULAR  SILT - CLAY ROCKE OR CUTS MASSIVE ROCK.
283 |15 MX[26 MX|1B bX[35 MX)35 HE[35 MR35 WA 36 M |36 HN| 35 M| 36 M ORGANIC MATERIAL SOILS Sois QTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. AOCK RINGS UNOER . 1 WHICH & STRATUM DR , e
TER TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE b- 1o HAMMER 1F CRYSTALLINE. O e ANGLE AT WHICH & STRATUR DR ANY PLANGR FEATURE IS INCLINED FROM
PRSEING 140 LITTLE ORGANIC MATTER 3- 5% 5 - 12% LITTLE 10 - 207 VERY SLIGH " .
LL _ [ PP (FARVIRY VI FYRVY] (o Do) v e S0LS WITH MODERATELY DRGANIC 5 - 19% 12 - 20% SOME 20 - 35% T ROCK GEWERALLY FRESH, JOINTS STAINED, SOME JDINTS MAT SHOW THIN CLAY CORTINGS 1F DFEN, DIF DIRECTION ¢IP AZIMUTHI- THE DIRECTION Ot BEARING OF THE HORIZONTAL TRACE OF THE
UTILE 0R HIBHLY CRGANIC " i HIG 5% AnD ABOVE ¥ SL1) CRYSTALS DN A BROKEN SPECIMEN FACE SHINE 8RIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF i
7l B HX S L T B EE R L B RS OGERATE HIGHLY RGANI ¥ lex > 2o HLY d OF A CRYSTALLINE NATURE. LINE OF DIP, MEASLRED CLOEKWISE FROM NORTH.
GROUP 15DEX [ a 8 A |8 Mx (92 mx[ 6 o0 mx AMUNTS OF D"SETL";C GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND OISCOLORATION EXTENDS INTE ROCK UP 10 FAULT - A FRACTURE OR FHHTCTEURE ZF?NE :LuTNu WHICH THERE HAS BEEN DISPLACEMENT OF THE
T Fove— RSANIC WATER LEVEL N EORE HOLE IMMEDIATELY AF1ER DRILLING 6L 1 INCH. GPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCTASIONAL FELDSPAR SIDES RELATIVE T0 ONE ANDTHER PARALLEL TO THE FRACTURE.
o men | oo, an | FIE SILTY OR CLAYEY SILTY CLAYEY HTTER M CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE RUCKS RING UNDER HAMMER BLOWS, FISSHE - 4 FROPERTY OF SPLITTING ALOMG CLOSELY SPACED PARALLEL PLANES.
MATERIALS san | 50 CRAVEL AND 5AD SOILS SOiLS h A STATIC WATER LEVEL AFTER _24  HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLDRATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGIMAL POSITION aND DISLOGGED FROM
P p—— Fru PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA oD GRANITOID ROCKS, MUST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXLELLERT 10 G000 Felf T0 POMR FOCR POOR | INSUITABLE sorl sEep DL SDUND LAer HAMHER BLDVS AND SHOMS SIGNIFICANT 0SS OF STRENGIH A3 CONPAREG FLOOD PLAIN_FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED 8Y THE STREAML
ORIIES PRING OR -
PLOF A-7-5 SUBGROP 15 < LL - 30 1Pl OF A-2-5 SUBGRILF 1§ > LL - B VODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EIDEFDATION IFMJ- A MAPPABLE GEOLDGIC UNIT THAT CAN BE RECOGNIZED ANG TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND OISCOLDRED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH .
RANGE OF STANDARD AANGE OF LNCONFINED (MOD. SE¥)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES “CLUNK' SUUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE HOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e O PENETRATION RESISTENE | COMPRESSIVE SIRENGTH ROADWAY EMBANKMENT (RE) 23°%°  DIP & OIP DIRECTION FIEST b7 T_REF LEGE - A SHELF-LIKE RIDGE DR PROJECTION OF ROCK WHOSE THICKNESS 1S SMAL COMPARED TO
N-VALLE} ITONS/FT=) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL RDCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EYIDENT BUT 115 LATERAL EXTENT.
VERY LOCSE <4 5Pt SLOPS INDICATOR (SEV.) REDUCED IN STRENGTK TO STRONG SOIL. IN GRANITOID RDCKS ALL FELDSPARS ARE KACLINIZED B f M
GENERALLY LDOSE 47010 SCIL SYMBOL Gi} e 1EST BORING O TsTaLaTion TO SCME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK THAT THINS DUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEOIUM DENSE 18 10 3@ WA I CONE. PENE TROMETER IF_TESTED, WOULD FIELD SPT N VALUES 3 183 BPF MOTTLED WMDT.) - IRREGULARLY MARKED WITH SPOTS OF QIFFERENT COLORS. MOTILING IN SOLLS
TERIAI Al AL FILL (AF) OTHER N N H .
mN{EIm:‘ESWE, DENSE 32 10 52 THAN ROADWAY EMBANKMENT ED AUGER BOAING @ TEST YERY ALL ROEK EXCEPT QUARTZ DISCOLOREC DR STAINED. RDCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 58 SEVERE BUT HASS 15 EFFECTIVELY REDUCED 70 SOIL STATUS, WLTH ONLY FRAGMERTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GRDUND WATER LEVEL BY THE PRESENCE
VERY SOFT <z < 825 s e [NFERRED SOIL BOUNDARY _Q CORE BORING . SOUNDING ROD ¥ SEV) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TD & DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIDUS STRATUM.
GENERALLY SOFT 2704 B.25 TD 8.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. If_JESTED, MNAO YIGLO SPT N VALUES < 109 QPP RESIOUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
- =t N
SILT-CLAY HEDIUM STIFF 1708 25 10 1.2 =77=777=  INFERRED ROCK LINE () MONITORING VELL ~$— wiTH CORE COMPLETE  ROCK REDUCED TO SOIL. RCCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK DUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH CF
MATERIAL STIFF 81015 110 2 SCATTERED CONCENTRATIONS. DUART2 MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S 200K S CoUAL 10 OR GAEATER INCHES DIVIDED BY THE 10T
(COHESIVE) VERY STIFF 15 T0 3@ 2104 € ALLUVIAL SOIL BOUNDAR £ PIEIOMETER (O~ SPT N-VALLE ALSD AN EXAMPLE SEGHEN:S EDUAL FTER THAN 4 INCH ¥ THE TOTAL LENGTH OF CCRE
HARD > 3@ >4 YT LuviaL Bl BOUNDARY INSTALLATION : RUN AND EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE RECOMMENDATION SYFBOLS ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE PELIC STRUCTURE OR FABRIC OF THE PARENT
YERY HARD  CANNOT BE SCRATCHED BY KNIFE DR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
.S, 570, SIEVE SIZE 4 12 48 -] 208 279 ggggﬁgwm mgmss;r::lz% ES:CTCEAVATIUN - :ggts?ggl;n ET!(C:;??TIENB-E SEVERAL HARD BLOWS DF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEDUS ROCK DF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 208 @42 025 Q@75 8853 S HN;:;;]'F-]ED ﬂEXCAVﬂTiOH SED TLHE 1”0', S FeeT b | HerD CaN BE SCRATCHED BY KNFE OR PICK DNLY WITH OIFFICULTY. HARD HAMMER BLOWS REGUIRED ::‘EH;E‘I’D%LGTSLHS%?:g?ggﬂ:lgr %L:; t:;:SS\E.DE;gCE:;.?HAT HAS BEEN £MPLACED PARALLEL TD
BOULDER COBBLE GRAVEL EOARSE FINE sILT CLAY UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 7O DETACH HAND SPECIMEN. "
BLOR) \CoBy R SAND SAND g it MODERATELY CAN BE SCRATCHED BY KNOFE OR PICK. GOUGES OR GROOVES TO B.25 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
ICSE. SD.} \F_SD ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN B DETACHED OR SLIP PLANE.
GRAIN MM 385 75 2.8 8.25 0.85 2.2¢5 BR - AUGER REFUSAL MED, ~ MEDIUM vST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPTH- NUMBER OF BLOWS IN OR BPF)DF
SIZE M. 12 3 BT - BORING TERMINATED MICA, - MICACEOUS WEA. - WEATHERED HEDIU CAN BE GRODVEQ OR GOUGED @.85 INCHES DEEP BY FIAM PRESSURE OF KNIFE OR PICK POINT. A 142 LB. HAMMER FALLING 32 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FODT INTO SOIL
CL.- CLAY MDD, - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAYATED IN SMALL CHIPS TD PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL 15 PENETRATION EOUAL
S0IL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NDN PLASTIC Y4~ DRY UNIT WEIGHT POINT PF A GEOLOGIST'S PICK. T0 OR LESS THAN @.1 FOOT PER 63 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE pEscription | S5+~ COARSE DRG. - ORGANIC SOF1 CAN BE GROVED DR GOUGED READILY BY KMIFE OR PICK, £AN BE EXCAVATED IN FRACMENTS STRATA CORE RECOVERY (SREC.) - T0TAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
tATTERBERG LIMITS) BESCRIPTION DMT - DILATOMETER TESY PMT - Pnsssuzm?gnsﬂ TEST SAMPLE ABBREVIATIONS FROM CHIPS TD SEVERAL JNCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE,
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLIT S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRODI - A HEASURE OF ROCX QUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID: VERY HET, USUALLY @ - VBID RATI SD. - SRND, SANDY S5 - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF FOCK SEGNENTS WITHIN A STRATUM EQUAL 10 DR GREATER THAN 4 INCHES DIVIDED BY
©AT) FROM BELOW THE GROUND WATER TABLE | £ - FINE SL.- SILT,SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRA1A AND EXPRESSED AS A PERCENTAGE.
. SOFT OR MDRE IN THICKNESS CAN Bt BROKEN BY FINGER PRESSURE. CAM BE SCRATCHED READILY BY .
Ll _{ Lloulo LT FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY /S - ROCK
PLASTIC Y FINGERNAIL, TOPSDIL (TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
SEMISOLID: RECUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R:‘;;E’E T WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA SEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL |- PLASTIC LIMIT HL - HIGHLY v - VERY RATIO TERM SPACING TERM THICKNESS
T PR T VERY WIDE MDRE THAN 18 FEET VERY THICKLY BEDDED 4 FEET -
ol DPTIMUM MOISTURE - MOIST - M) SOLID: AT DR NEAR DPTIMUM MOISTURE EQUIPMENT USED ON BUBJEC QJEC WIOE 3 7D 18 FEET THICKLY BECDED \5 - 4 FEET ELEVATION: FEET
8. | SHRINKAGE LIMIT ORILL UNFTS: ADYRNCING TODLS: HAMMER TYPEM MDOERATELY CLOSE 170 3 FEET THINLY BEDDED 816 - 15 FEET NOTES:
T [] cre-4sc {] cuer euts automatic [ mesua cLosE 2,16 0 | FOOT VERY THINLY BEDDED  2.63 - 0.1 FEET NUIES:
CDRY - @ REGUIRES ADDITIONAL WATER TD VERY CLOSE LESS THAN @16 FEET THICKLY LAMINATED 9.808 - 2.93 FEET
ATTAIN OPTIMUM MOISTLRE [] & CONTINUDUS FLIGHT AUGER CORE 5170 THINLY LAMINATED < 0.088 FEET
[] cre-ss
PLASTICITY L] @ roLiow eusers (- [Jn TBURATION
PLASTICITY INDEX (P1: DRY_STRENGTH CHE-558 [] nero Facen Fincer BiTs O FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDERING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
T — ¢ R FREES NUMEROUS GRAINS
NO PLASTIC -5 VERY LOW TUNG.-CARBIOE INSERTS FRIABLE RUSBING wITH FINGE {
SLIGHTLY PLASTIC 6-15 SLIGHT [ vane shEAR TEST Ll HAND TOOLS: GENTLE BLOV BY HAMMER DISINTEGRATES SAMPLE.
- CASING W/ ADYANGER
MODERATELY PLASTIC 18-25 MEBIUM O ANLE [] rast Hote oieeen MOBERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 R MORE HIGH [[] portamee vorst TRICONE @ 134" STEEL TEETH WD ALGER BREAKS EASILY WHEN HLT WITH HAMMER.
COLOR [O wucone * TUNG.-CARB. [] sowoiss roc INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
D DIFFICULT 10 BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE CCLOR DR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAYL [ cone 211 [] wane snear TEST CHARP HAYMER BLOWS REOLIAED T BREAK SANPLE
8 ,ETC. ED 1 . ¢ PLE)
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE UBED 10 DESCRIBE APPEARANCE [ ] W EXTREMELY INDURATED SAMPLE BREAKS ACRDSS GRAINS. DATE: 5-15-14
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA.
GOVYERNOR SECRETARY
September 10, 2014
STATE PROJECT: 17BP.1.R.68 (SF-140007)
F.A. PROJECT: N/A
COUNTY: Camden
DESCRIPTION: Bridge No. 7 on SR 1200 over Sawyer Creek
SUBJECT: Geotechnical Inventory Report

Project Description

This project is located at the existing bridge over Sawyer Creek. Proposed construction consists of
raising the grade of SR 1200 to accommodate the new bridge. The total length of this project is
approximately 0.096 miles. This geotechnical investigation was confined to the areas of proposed
construction.

Fieldwork was conducted in Julyl 2014, Hand auger borings were completed at various offsets along the
project corridor. Representative soil samples were collected for visual classification in the field and for
laboratory analysis by the Materials and Tests Unit.

The following alignments were investigated. Subsurface profiles and selected cross sections of these
alignments are included in this report.

Line Station(+)
-L- 10475 to 15480

Areas of Special Geotechnical Interest

1) The entire project was found to exhibit seasonal high ground water.

2) The entire project contains cohesive soils which have the potential to cause embankment/subgrade and
or slope stability problems during construction.

MAILING ADDRESS: TELEPHONE: 919-707-6850 LOCATION:
NG DEPARTMENT (JF TRANSPORTATION FAX: 919-250-4237 CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE 8-2
1589 MAIL SERVICE CENTER VWEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BIRCH RIDGE DRIVE
RALEIGH NC 27699-1589 RALEIGH NC

SHEET 3

3) The entire project was found to contain organic soils that have the potential to cause
embankment/subgrade and or slope stability problems during construction.

Physiography and Geology

This project corridor is located within the Coastal Plain Physiographic Province. Topography along the
project is nearly flat to gently sloping. Ground elevations ranged from -54 in the bed of Sawyer Creek to to
44+ feet above sea level along the existing SR 1200 embankment.

Surficial soils in this area are generally classified as alluvial.
Ground Water

Ground water data was collected in August 2014, during a time of normal precipitation. Ground water
elevations tended to be near at sea level.

Soils

Soils encountered within this project area have been divided into four categories, alluvial, undivided
coastal plain, formational, and roadway embankment.

Alluvial soils were comprised of 4= to 16 feet of very soft muck with 3% to 5+ feet of organic sand (A-2-
4) and 4+ feet of organic silty clay (A-7-6). Organic samples taken within these soils returned organic
percentages ranging from 5.2% to 44.4% and had a natural moisture content ranging from 48.8% to 157.2%.
It should be noted that a significant amount of wood was encountered in these organic soils.

Soils identified as undivided coastal plain are composed of 5+ to 15+ feet of very soft to soft sandy silt
and silty clay (A-4, A-7-6), with 5+ to 30+ feet of loose to dense sand (A-2-4, A-3).

Formational soils belonging to the Yorktown Formation were encountered beneath the Undivided Coastal
Plain soils. They are comprised of 5+ to 10+ feet of medium stiff to stiff sandy clay (A-6), with 5 or more
feet of medium dense to dense sand (A-2-4).

Roadway embankment soils were found within the existing SR 1200 embankment. Where encountered it
is composed of 3.5+ feet of soft to medium stiff sandy silt (A-4) and 2+ to 3+ feet of loose sand (A-2-4).
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17BP.1.R.68 (SF-140007) Camden County

GEOTEXTILE FOR EMBANKMENT STABILIZATION
(SPECIAL)

DESCRIPTION:

This work consists of furnishing and installing synthetic geotextile for stabilizing embankment
in accordance with this provision and as directed by the Engineer. The work shall include
maintaining the geotextile in the required configuration until completion and acceptance of
overlying work items. The geotextile for embankment stabilization shall be placed at the
following locations:

-L- 12400 to 12490 from left to right
-L- 13+70 to 14+70 from left to right

or as directed by the Engineer.

MATERIAL;:

The geotextile for embankment stabilization shall be made of high-tenacity polyester in the
machine direction with a plain or straight-warp weave pattern and polyester or polypropylene
in the cross machine direction or approved equal. The geotextile shall be composed of strong
rot-proof synthetic fibers formed into a geotextile of the woven type. The geotextile shall be
free of any treatment or coating which might significantly alter its physical properties after
installation.

The geotextile shall contain stabilizers and/or inhibitors to make the filaments resistant to
deterioration resulting from ultraviolet or heat exposure. The geotextile shall be a pervious
sheet of synthetic fibers oriented into a stable network so that the fibers retain their relative
positions with respect to each other. The edges of the geotextile shall be finished to prevent
the outer yarn from pulling away from the geotextile. The geotextile shall be free of defects or
flaws which significantly affect its physical and/or filtering properties. Sheets of geotextile
shall be either overlapped a minimum of 18 inches or sewn together with a seam that furnishes
the required minimum strengths. The seam thread shall be made of synthetic fibers which are
resistant to deterioration, as are the geotextile fibers. No seams or joints are permitted
perpendicular to machine direction (MD). Lamination of geotextile sheets to produce the
physical requirements of a geotextile layer will not be accepted.

During all periods of shipment and storage, the geotextile shall be wrapped in a heavy duty
protective covering to protect the geotextile from direct sunlight ultraviolet rays, mud, dust,
dirt, and debris. The geotextile shall not be exposed to temperatures greater than 140°F. After
the protective wrapping has been removed, the geotextile shall not be left uncovered under any
circumstances for longer than one (1) week,
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The geotextile shall meet the following physical requirements:

All values represent minimum average roll values (MARYV) as defined by ASTM D4439 for
geotextile properties (any roll in a lot (a single day’s production) should meet or exceed the
minimum values in this table). Machine direction (MDY} and cross-machine direction (CD) are
as defined by ASTM D4439,

Provide Type 1 Certified Mill Test Report in accordance with Article 106-3 of the Standard
Specifications with minimum average roll values (MARYV) as defined by ASTM D4439 for
geotextile properties. For testing geotextiles, a lot is defined as a single day’s production. The
Engineer reserves the right to inspect or test the geotextiles at any time. If requested by the
Engineer, provide a sample of the geotextile for testing.

Use woven polyester or polypropylene geotextiles with properties meeting the following
requirements.

Property  ASTM Requirement
e TestMethod | (MARYV)
7 Wide Width Tensile Strength @ 5% Strain (MD)  DA4S9S 5000 Ibs/f
 Wide Width Tensile Strength @ Ulimate (MD)  D4595 10000 1bs/f
 Ultraviolet Stability (% strength retained)’  D4355 O 60%
| Ultimate Seam Strength - D4gs4 1500 lbs/ft

'US Sieve No. per AASHTO M92
*After 250 hours of exposure

CONSTRUCTION METHODS:

The geotextile for embankment stabilization shall be placed at the locations shown on plans or
as directed by the Engineer.

The locations should be cleared and free of obstructions, debris and pockets. Stumps shall be
cut smooth at the ground elevation with the root system left intact. At the time of installation,
the geotextile shall be rejected if it has defects, rips, holes, flaws, deterioration or damage
incurred during manufacture, transportation, or storage.

The geotextile for embankment stabilization shall be placed on the existing ground with
machine direction (MD) laid perpendicular to —L— line and sections are extended between
embankment side-slopes toes or as directed by the engineer, Geotextile shall be laid smooth
and free from tension, stress fold, wrinkles or creases without any joint, seam, or overlapping
in the machine (warp) direction. All joints in the cross machine direction must be either
overlapped a minimum of 18 inches or sewn by an approved method to develop the required
seam strength. All sewn seams must be placed upward to allow for inspection. All geotextile
which is damaged as a result of installation shall be replaced or repaired at the discretion of the
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Engineer with no additional cost to the Department. Compaction equipment must be operated
such that it will not damage the geotextile.

Any geotextile which is left uncovered for longer than one week after placement shall be
replaced at no additional cost to the Department.

METHOD OF MEASUREMENT

The quantity of geotextile to be paid for will be the number of square yards of “Geotextile for
Embankment Stabilization™ measured along the surface of the ground, which has been placed
and accepted by the engineer. No separate measurement for payment will be made of

overlapping geotextile.

BASIS OF PAYMENT:

The quantity of geotextile, measured as provided above, will be paid for at the contract unit
price per square yard for “Geotextile for Embankment Stabilization”. Such price and payment
will be full compensation for furnishing, transporting, placing, sewing, testing, and all
incidentals necessary to complete the work as described in this provision and the plans.

Pay Item: Geotextile for Embankment Stabilization .........c.ccccvevnins Square Yard

Prepared By:
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Majid Khazaei
Geotechnical Design Engineer
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