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

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

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU GN-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 TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE OIFFERENT. 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 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.

PERSONNEL
J. K. STICKNEY

C. L. SMITH

M. L. SMITH

4. C. SMITH

J. E. ESTEP

J. E. ROLFSMEYER

INVESTIGATED BY_J. P. ROGERS
CHECKED BY C. B, LITTLE
supMITTED BY___GC. B. LITTLE
DATE FEBRUARY, 2011

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. (. DEPARTMENT NOTE - BY HAVING REQUESTED THIS 4NFORMATIOVHE 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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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO.
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SOIL _DESCRIPTION

GRABATION

ROCK_DESCRIPTION

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

180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T208, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

~ INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
PODRLY GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWD 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.

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

ANGULARITY OF GRAINS

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FODT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SCIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FDLLOWS:

ARGILLACEOUS ~ APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

O

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.

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
- : oy ey SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED W NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 . ¥ *
VERY STIFF, RALSITY CLAVOST WTH WTERBEDUED A SHD LVERSON) USTE 475 ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN ~ GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pre——— T FINE 0 CORGE GRAIN 1GNEDUS AND FETAVIORPIC ROCK THAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) K->~/ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 357 PASSING #200) (> 35% PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. LIl FG;:Q?STSBBSEBJB:S&SE:’?T' Eg T CALCAREOUS ICALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
w g Al AIN METAM AND NON-COASTAL PLAIN
GROUP at Ja3] A-2 a4 [a-5]a6]A7] ot a2 | 4445 COMPRESSIBILITY QS?K”?J&I,“L“'E = SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Tyt |COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. la-l-alA-i-b o a3 |6 A7 SLIGHTLY COMPRESSIBLE LI0UID LIMIT LESS THAN 31 AT = ér;cLSgrnEsPPm]rLLgE%ls:éa;g. igngs;ggs} E;I’C. OF SLOPE.
oo NN MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 3i-50 ASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD .
SYMBOL 8833050 NN HIGHLY COMPRESSIBLE L1001D LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY (PECJ - TOTAL LENGT! OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
H ) T SHELL Brve ErC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
& X L . .
% PASSING SILT- | ek PERCENTAGE_OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
e e e ORONULAR| cLay | gl ORGANIC MATERIAL GRANULAR ST LAY OTHER MATERIA ROCKS OR CUTS MASSIVE ROCK.
ROCK FRESH, CRYSTALS BRIGHT, FEW W . -
w200 |15 1 |25 MX|10 Mx|as wxlas mxlss mxdss tadss e fe wlas s oy SOILS TRACE OF ORGANIC MATTER 2 -3 3-87 TRACE I~ FRESH o IEH»CRY;ZC“SNEB 1GHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER zlor;lzowamsi.s AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-51 5 - 12% LITTLE 10 - 20% ’ iy
LiouD LIMIT 40 txfat tav [40 vxfat im0 ax |4 Jam cfa il gors 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, | pp DIRECTION (DIP AZIMUTH)- THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP 118 MX 118 MX[11 MN [11 MN 1 MX 18 MXJUMN JUMN | 31TiE oR WicHLy | HIGHLY ORGANIC >10% 5207 HIGHLY 357 AND ABOVE o SL1) g;ni‘rg;%?m] :soxgxu RSEPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX [} [} [) 8 Mx |12 Mx[16 Mx [No Mx| ~ MODERATE . -
4w AMOUNTS OF gg;s::]c GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ——gng"ST Rsfai?vﬂfu?? :ng;é’:gpmig'o?; Tu:gch:gﬁ;Ems BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRABS.| o | oy Ty OR CLAYEY SILTY | cLaYEY ORGANIC < _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR i
OF MAJOR  |GRAVEL, AND SAND| GRAVEL AND SAND SOILS SOILS MATTER ! STATIC WATER LEVEL aFTER 2 4 vours CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
:;\;E;%; SAND . — MODERATE z:‘t:ﬁFTlggNLoP&?lggssTOggsgga::D:REDISSE:IDZSEI%r;sggDoxénggRéNg %FFEECT& !20 o s FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
", FAIR TO ey, PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD. a LORED, SOME SHOW CLAY. ROCK He! PARENT MATERIAL.
s A EXCELLENT TO GOOD FAIR TO POOR POOR PODR | UNSUITARLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU‘— SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPDSITED BY
PIOF A-7-5 SUBGROUP 18 = LL - 38 s P1OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL THE STREAH,
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
RANGE OF STANDARD RANGE OF UNCONFINED e (MOD.SEV  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK' SOUND WHEN STRUCK. THE FIELD.
R TEST BORING
PRIeRY soiL Type | CORERCIESE D PENETRATION RIS TENCE | O e o R e Geg 1 TEST BORING -Q W/ CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS DCCURRED.
- SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
LEDBE ~ A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY VERY LOOSE 4 SOIL SYMBOL @ AUGER BORING O~ sPT N-VALUE | sEV) IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME TT5 LATERAL EXTENT.
GRANULAR LOOSE 4 10 10 EXTENT. SOME FRAGMENTS OF STRONG RDCK USUALLY REMAIN.
ATERIAL MEDIUM DENSE 10 T0 32 N/a ARTIFICIAL FILL (AF) OTHER _Q CORE BORING @D— SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NDN-COHESIVE) vERy CENSE 38 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE pyT |.MOTILED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
”58 e~ INFERRED SOIL BOUNDARY O  MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <825 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
BENERALLY SOFT 2710 4 .26 TD 8.5@ mfop7=  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE_TESTED, YIELDS SPT N VALUES < 10@ BFF INTERVENING IMPERVIOUS STRATUM.
fq’A‘fE'gl‘;?_" ME&??F STIFF : ;g ?5 @s 10 10 eewent  ALLUVIAL SOIL BOLNDARY INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RESJ SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
”
(COHESIVE) VERY STIFF 15 70 38 27104 - O  Teraimmon T (CPMCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 13 ROCK DUALITY DESIGNATION (RODI - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 26/025  DIP & DIP DIRECTION OF @ d 55 RONES ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
}_5 ROCK STRUCTURES CONE PENETROMETER TEST CK_HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (54P. - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 40 68 208 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 @42 0.25 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
P — ABBREVIATIONS HARD N o D L or & OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED | ‘Rel ATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND SA'\:‘D SILT CLAY AR - AUGER REFUSAL MED. ~ MEDIUM VST - VANE SHEAR TEST VODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. COUGES OR GRODVES T @ TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDRJ (coB) GR) CoE. 500 & SDJ (5L (L) gz - ggzns TERMINATED :é%a.‘nrggs::%-sy \;175’& y mwsn:lgg:? o oD D DT huIF. OR FICI. SOUGES OF Hm?DESPECIMFﬁZ ‘c’;%“ii %iﬁ';ci“END BE gtigkgﬁg‘ga - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 305 s 28 825 ee5 0005 CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT BY MODERATE BLOWS. )
SIZE N 12 3 CSE. - COARSE ORG, - ORGANIC a MEDIUM CAN BE GRODVED OR GOUGED @.25 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPTI- NUMBER OF BLOWS (N OR BPF)OF
OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST AT HARD CAN BE EXCAVATED IN SMALL CHIPS 10 PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTD SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS T e N TEST oo LREeouREM o CAMPLE ASEREVIATIONS POINT OF # GEOLOGIST'S PICK A 2 INCH DUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
- - y . THAN 0.1 FOOT PER 60 BLOWS,
;‘;‘#E:gg?ffnicg-ﬁ F;i‘-SDcR']‘;’_’:g:RE i GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPODN SOFT CAN BE GROVED OR GDUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SL.- SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN B O L G 1H OF STRATA MATERIAL RECOVERED DIVIDED BY TOT&L LENSTH
FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE.
- SATURATED - USUALLY LIGUID: VERY WET, USUALLY
S‘g:n 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 SIRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY
: FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
e | vioup LMt SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTI HI. - HIGHLY v - VERY RATIO FINGERNAIL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING T - R
e T WET - 4h ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON_SUBJECT PROJECT FRACTURE_SPACING BEDDING JOPSOLL (15.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
| PLASTIC LIMIT TERM " —
P DRILL UNITS: ADVANCING TODLS: HAMMER TYPE: TERM SPACING TERM BENCH MARK:s BM 2~ RR SPIKE IN 12° HICKORY LOCATED AT -BL- STA.14+08
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 3 4 FEET 77°LEFT
om_| OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE 0 automatic || MenvAL WIDE 310 19 FEET THICKLY BEDDED 15 - 4 FEET
sLL st LIMIT [ wosue & CLaY BITS MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.6 - 1.5 FEET ELEVATION: 530.53 FT.
- [] e conmmuous FuoHT auser CORE SIZE: CLOSE @16 T0 1 FEET VERY THINLY BEDDED 0.03 - 016 FEET
- DRY - O REQUIRES ADDITIONAL WATER 10 D BK-51 VERY CLOSE LESS THAN @46 FEET THICKLY LAMINATED 2.688 - 2.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE [ e voow ausers -8 THINLY LAMINATED < 0808 FEET tIn flle also used for somplero probe boring elevations:
b4752_1s_.1tin.tin w/ date 11/5/2009.
PLASTICITY D CME-45C D HARD FACED FINGER BITS E]_N INDURATION
PLASTICITY INDEX (P1 DRY STRENGTH 0 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC o5 VERY LOW CME-550 [ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAING:
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER RN GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 ”Eféﬂ” [ rortasLE HoisT [ twicone *STEEL TEETH POST HOLE DIGBER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE > B/6 N AUGER BREAKS EASILY WHEN HIT WITH HAMMER.,
COLOR = TRICONE TUNG.-CARB.

SOUNDING ROD
VANE SHEAR TEST
SAMPLER PROBE

CORE BIT

0o

OO0

INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;

DIFFICULT TO BREAK WITH HAMMER.

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

EXTREMELY INDURATED

REVISED 08/23/03
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Earthwork Balance Sheet

Volumes in Cubic Yards

PROJECT: B-4752 COUNTY: Gaston

DATE: 5/21/2012 COMPILED BY: SEC SHEET __ OF __ SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +15%
13+00 16+31.88 357 357 27 27 31 326 326
BEGIN BRIDGE
SUBTOTAL 357 357 27 27 31 326 326
20+76.13 26+00 391 391 5,182 5,182 5,959 5,568
END BRIDGE
SUBTOTAL 391 391 5,182 5,182 5,959 5,568
7 0 200 /

SUBTOTAL

SUBTOTAL

MATERIAL FOR SHOULDER CONSTRUCTION 10
LOSS DUE TO CLEARING & GRUBBING -100 -100

PROJECT TOTAL 648 648 5,219 5,219 6,002 5,680 326 326
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT 284

GRAND TOTAL 648 648 5,219 5,219 6,002 5,964 326 326
SAY 660 6,100

EST. DDE 5 CY
EST. SHALLOW UNDERCUT 500 CY
CLASS IV SUBGRADE STABILIZATION 1,000 TON

PER GEOTECH RECOMMENDATION, ESTIMATED 750 CUBIC YARDS OF UNDERCUT TO BE USED IN THE DISCRETION OF THE RESIDENT ENGINEER.
NOTE: 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.

b4752 balance_sheet.xls : Balance Sheet 5/24/2012 1:52 PM



STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PURDUE Fugene A. Conti, Jr.
GOVERNOR SECRETARY
February 28, 2011
STATE PROJECT: 38524.1.1 (B-4752)
FEDERAL PROJECT: BRSTP-2014(3)
COUNTY: Gaston
DESCRIPTION: Bridge No. 06 on SR 2014 (Lakewood Rd.) over S. Fork Catawba
River
SUBJECT: Geotechnical Report — Inventory
PROJECT DESCRIPTION

This project is located in southeastern Gaston County near the City of Cramerton. The
confluence of the South Fork Catawba River and its North Channel is within the project corridor.
This report addresses the widening of the existing —L- line (SR 2014, Lakewood Road) and includes
both the approaches at Bridge No. 06. No provisions have been made for an on-site detour. The
following alignment was investigated:

—L- Station 12+50.00 to 26+00.00 (0.26 miles)

The initial field investigation was conducted in September 2010. This investigation consisted
of three preliminary bridge borings at existing Bridge No. 06. All three borings were conducted with
a CME-550X drill machine with an automatic hammer. Standard Penetration Tests were conducted
at each boring location utilizing ‘N’ casing with advancers. A Roadway investigation consisting of
hand probes and visual reconnaissance was conducted in January and February 2010. 15 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 B-2
1589 MAIL SERVICE CENTER WEBSITE: WWW.DOH.DOT.STATE.NC.US 1020 BiIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC

AREAS OF SPECIAL GEOTECHNICAL INTEREST

Roadway Embankment Soils: Roadway embankment soils were encountered in the preliminary
bridge borings performed at each end of existing bridge No. 06. These soils are up to 32’ thick and
consist of soft to medium stiff sandy clay (A-7-5, A-6) and very loose to loose clayey sand (A-2-6).
Please refer to the attached inventory plan sheets for a horizontal and vertical depiction of the extent
of these soils.

Alluvial Seils: Much of the project corridor has a significant alluvial deposit. It is associated with
the South Fork Catawba River which serves as the primary drainage outlet for this project.

Station 15+60 to 24+75 -L-: Alluvial soils in this segment are up to 27.0° deep and consist
primarily of sandy/silty clay (A-7, A-6), sandy silt (A-4), and silty/clayey sand (A-2-4). Layers of
organic material were encountered in the clay soils at Station 20+07 —L-. Maximum proposed
roadway fill heights through this area are approximately eight feet. Groundwater, where measured,
was near elevation 566°.

Lakewood Road (-L-) has a pond on each side of the road between Stations 20+00 —L- and
25+00 —L-. The proposed widening will encroach onto both ponds at some point in this interval.
The maximum fill heights previously stated for the project occur in this segment on the left side of
line —L-.

SOIL PROPERTIES

Residual Soils

All residual soils on the project are derived from the metamorphosed quartz diorite (PzZq)
rocks encountered within the project corridor. Crystalline and severely weathered crystalline rock
was encountered between elevations 510 and 552° in the preliminary bridge borings. The dominant
residual soil types encountered are silty sand (A-2-4, A-1-b) and sandy silt (A-4).

Respectfully submitted,

3 beops

John P. Rogers
Project Geological Engineer
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PROJECT: 38524.1.1 (B-4752)

COUNTY: GASTON
SITE DESCRIPTION: BRIDGE #6 ON SR 2014 OVER SOUTH FORK OF CATAWBA RIVER

SOIL SAMPLE RESULTS

SAMPLE NO. OFFSET

SS-1
SS-2
§S8-3
SS-4
SS-5

SS-6
S8-7
SS-8
SS-14
SS-15

SS-9
SS-10
SS-12
SS-13

§'LT
8'LT
8'LT
§'LT
$'LT

8'LT
8'LT
8'LT
8'LT
8'LT

9'LT
9'LT
9'LT
9LT

STATION

B-1
16+41 -L-
16+41 -L-
16+41 -L-
16+41 -L-
16+41 -L-

B-2
20+76 -L-
20+76 -L-
20+76 -L-
20+76 -L-
20+76 -L-

B-3
20+07 -L-
20+07 -L-
20+07 -L-
20+07 -L-

DEPTH
INTERVAL

4858
14.8-15.8
19.8-20.8
24.8-25.8
34.8-35.8

4.8-5.8
14.8-15.8
24.8-25.8
32.9-33.9
52.9-53.9

4.7-5.7
14.7-15.7
29.7-30.7
34.7-35.7

AASHTO
CLASS

A-7-5(14)
A-7-5(6)
A-7-5(7)
A-2-4(0)
A-4(0)

A-6(2)
A-63)
A-2-6(0)
A-4(8)
A-4(2)

A-2-4(0)
A-7-5(19)
A-2-4(0)
A-1-b)(0)

N

WA NS

w

10

24

39

LL

53
45
48
21
22

35
39
36
36
37

23
47
27
28

Pl

19
11
15
NP

17
12
12

NP
16

NP

16.9
215
26.5
23.7
11.1

42.8
374
50.5
6.4

12.1

40.6
1
41.4
559

% BY WEIGHT
C.SAND F.SAND SIT

18.9
24.3
19.9
61.7
58.9

17.9
17.5
15.9
183
37.8

38.8
6.3
23.5
285

22
30.1
254
12.6

18

11.2
25.0
13.6
39.1
42.1

12.6
444
27
13.6

TEST RESULTS

% PASSING SIEVES
10 40 200
100 89 70
100 87 61
98 80 57
100 95 20
100 98 38
94 66 39
97 70 47
80 50 29
100 9% 84
100 95 61
97 71 23
100 99 96

81 54 34
87 50 19

% % UNIT
MOISTURE ~ ORGANIC ~ WT. (d)

VOID
RATIO

ROCK SAMPLE RESULTS

SAMPLE NO.

OFFSET

STATION

DEPTH
INTERVAL

ROD UNIT WT

Q(MPa)
(ksf)

SHEET
11

E(MPa)
(MPsi)



