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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 (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.

GEMNERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOLUNDARIES ARE BASED ON A
GEOTECHNICAL 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 (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD 7EST 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 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 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 OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

B-46I5 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586) SDIL
CLASSIFICATION IS BASED DN THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

~ INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
- INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
POORLY GRA

GRADED)
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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 FODT PER 6@ BLOWS,
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

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

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS -~ APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

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.

VANE SHEAR TEST

OO

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

EXTREMELY INDURATED

S MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR, o
o S S O Kt AT STEREED PHE D LOERAY P 7S SUBAMOULAL, SUEROUMDED, O ROUNCED. , WEATHERED NON-CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
b : RBEDLE! s ——— — ROCK (WR} BLOWS PER FODT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHIO CLASSIFICATION MINERALOGICAL COMPOSITION p— FINE 70 COARSE GRATN TGNEDUS NG FET AVORPHIC ROGKTrAT AT WHICH IRTF lgEENCOLNTERED. BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS Fotk 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. CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 | A2 a4 | A5 | A6 |A7| a1, a2 | A4 A5 COMPRESSIBILITY gggl-(cmcsg)ﬁulm T SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TypE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. erel A3 |A6A7 SLIGHTLY COMPRESSIBLE LI0UID LIMIT LESS THAN 31 SRS : ér;:ﬁ;m;nzspm:ug%lstnzi. igngsiggs.] s;g. — - OF SLOPE.
RSN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-50 ASTAL_PLA AL PLAIN SEDIMENTS CEMENTED IN K. BUT MAY NOT VIELD .
sYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED B R A TH OF JLL WATEPLAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
. PERCENTAGE OF MATERIAL L o] SHELL BEDS, ETC, ;
% PASSING - WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
10 GRANULAR| o Ay :’;2{(- ORGANIC MATERIAL GRANULAR  SILT - gLAY ROCKS OR CUTS MASSIVE ROCK.
4 SOILS o SoiLs SOIL OIHER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER -
. 290 e a5 et el rels o SOILS TRACE OF ORGANIC MATTER 2 o 3% g TRACE ‘e 1o FRESH POCK FrESH, CRYSTALS B %z omiL ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 15 INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITILE 18 - 20% *
LI0UID LT 48 Mx}41 MN 140 MX 141 MK L4 mx |41 o 1 x| 40 N SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX 6 MX NP [16 MX [10 Mxjis N 11 MN (18 Mx (18 MX[iLMN TEMN LITTLE OR HIGHLY HIGHLY ORGANIC 10% Y20% HIGHLY 35% AND ABOVE (v SLI) ggYSTg;SSF:N AISEMKE;‘I RSEPECKMEN FACE SHINE BRIGHTLY. ROCK RINGS<UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
A YSTALL! NATURE.
MODERATE . W
SROLP INDEX| @ ° ’ At |6 [ s e M avouNTs OF ggff;'w GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO ——-gfgé'g REfA;mFTT": Eo,j’,;‘ :,fgg::i:&iawrg TH’?':;'R;STES&E_”AS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.)_ o | op) Ty OR CLAYEY SILTY CLAYEY ORGANIC > WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SL1) 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR g
OF MAJOR  |GRAVEL, AND SaND| GRAVEL AND SAND SOILS SOILS MATTER 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
HOTERILS swo Y STATIC WATER LEVEL AFTER _Z.2. HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
" N/ Pw {MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
oA EXCELLENT TO GOOD Fa 1o Poor | FATE 1O | pooR  |unsurmapte PERCHED WATER. SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED '
SUBGRADE O“lﬁ[‘- SPRING OR SEEP VITH FRESH ROCK, s iL(éDISJT;léAIN P)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
H AM.
PI OF A-7-5 SUBGROUP 1S < LL - 30 ; P1 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 MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.EORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF UNCONFINED (MDD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR RANGE OF STANDARD ser TEST BORING
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRETSS!;EF%TRENGTH ﬁ?ﬂ”?gf’;i‘;’é‘é?ﬁg’m"‘a Qm o1 TEST BORING W/ CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT -~ FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS OCCURRED.
{N-VALUE) {TONS/| )
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED : g
CENERALLY VERY LODSE <4 SOIL SYMBOL @ AUGER BORING (O~ sPT NvatE | eEV) IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME ;ESBEATE:AEHE%E%KE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED 10
e ANUL‘:,; LOOSE 410 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
ey MEDIUM DENSE 12 0 30 Na ARTIFICIAL FILL (AP OTHER {:} CORE BORING @ED—  SPT REFUSAL I TESTED, VIELDS SPT N VALUES 2 100 BPE LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) Ry e eE 32 70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE suT | HOTTLED (MOTJ- TRFECULAFLY MARKED WITh SPOTS OF DIFFERENY COLORS. MOTTLING IN
Y DEN 59 — "0  MONITORING VELL o SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK -
. VERY SOFT @ Py INFERRED SOIL. BOUNDARY REMAINING. SAPROLITE IS 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
" IF_TESTED, YIELDS SPT N VALUES < 100 BPF
GENERALLY SOFT 270 4 025 10 0.50 =777 INFERRED ROCK LINE A PIEZDMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, ) PT_N VALUES < INTERVENING IMPERVIOUS STRATUM.
et ol Mggﬁ;r STIE ; Ig 155 e5 10 10 INSTALLATION COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND BESIDUAL (RES.) SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
r:ggsg?tg e Lo 12 ;g 3 TFweat ALLUVIAL SOIL BOUNDARY O ?;:;::L é:r#g:roa ifggrgzsgxgazﬁnmmms. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (RODI - & MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
HARD ¥3e >4 28/025 DIP & DIP DIRECTION OF
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 REOUIRES WL‘ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 48 ] 200 270 [ SDUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. N o n;musxvs S0DY OF IGNEDUS OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 @42 025 0.075 0053 SILL - ROCK
ABBREVIATIONS HARD g agﬁamcusgp:;};;!{s OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 175 LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL COARSE FINE SILT cLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ° ) TO THE BEDOING OR SCHISTOSITY OF THE INTRUDED ROCKS,
SAND SAND El FE OR PICK. GOUGES OR GROOVES TO 8,25 INCHES DEEP CAN BE
BLDR) [05:8) ©R.) (CSE. SD.) F SO0 (SLJ L) BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE K. GOU 5 INCHES DEEP CaN SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. X o MDD, - MODERATELY =7 UNIT VEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST PLANE
GRAIN  bM 305 7 28 825 065 0085 CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT BY MODERATE BLOWS. i :
oW R % S ° o o 5 e oo 0 e o o i s o e oo oy, | SIS TN S et SSac . won & mon g
SOIl._MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SANPLE ABBREVIATIONS | HARD N osiaTa pIk. - A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE l GUICE FOR FIELD HOISTURE CESCRIPTION | & o valD Pty PENETRATION TEST ESP' _siﬁgms";ﬁ?? e S SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS THAN 8.1 FOOT PER 60 BLOWS.
o - VOID RATIO . - SAND, - .
(ATTERBERG LIMITS) DESCRIPTION . oL - SILT SILTY o7 - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF # PICK POINT. SMALL, THIN STRATA CORE FECOVERY (SREL.) - :TE:E g.’frr«:gsu OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIGUID: VERY WET, USUALLY FoSe. 7 FosSILIFEROLS Son T SeLY o PIECES CAN BE BRDKEN BY FINGER PRESSUPE. STRATA ROCK_DIJALITY DESIGNATION (SROD)- A ;EASURE OF ROCK OUALITY DESCRIBED BY
©aT) FROM BELOW THE GROUND WATER TBLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RY - RECOMPACTED TRIAKIAL | veRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH TOTAL LENGTH DF ROCK SEGMENTS WITHIN & STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
L. L Louo Lt FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC HI. - HIGHLY V - VERY RATIO FINGERNAIL. .
SEMISOLID; REQUIRES DRYING T0 (IS0 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Rence - WET - 0n ATTAIN OPTIMUM MOISTURE EQUIPMENT _USED ON _SUBJECT PROJECT FRACTURE_SPACING BEDDING s—
pl L pLastic Ly TERM SPACING IERM BENCH MARK:
DRILL UNITS: ADVANCING TOOLS: HAMNER T1PE: VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
oM_L OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE [ ceerems [[] avtomamic  [] manvaL WIDE 3 10 18 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION B
SL| SHRINKAGE LIMIT ] wosre & MODERATELY CLOSE 176 3 FEET THINLY BEDDED 46 - 15 FEET : .
- [ e convinuous FuicHT aucer CORE SIZE LLOSE o8 10 1 FEET VERY THINLY BEODED 2.3 - 8,16 FEET
- DRY - @ REQUIRES ADDITIONAL WATER 10 3 VERY CLOSE LESS THAN 846 FEET THICKLY LAMINATED 2.088 - 6.63 FEET NOTES:
ATTAIN OPTIMUM MOISTURE [ &= [ e vouow ausers O - THINLY LAMINATED < 8.008 FEET
PLASTICITY [ cve-asc [] wero raceo Fineer Bits [ INDURATION
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [ ronc.-ceremoe mserTs
NONPLASTIC o5 VERY LOW [ cve-ss0 L FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
LOW PLASTICITY 615 SLIGHT [ casme [ w novencer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
PORTABLE HOIST TRICONE * STEEL TEETH POST HOLE DIGGER A ATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH D E]} — HAND. AUGER MODERATELY INDURATE BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB.
COLOR O SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
7 core a7 DIFFICULT TO BREAK WITH HAMMER.

REVISED 09/23/09




STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

EUGENE A. CONTI, JR.

BEVERLY EAVES PERDUE
GOVERNOR : SECRETARY
March 15, 2011
STATE PROJECT: 38436.1.1 (B-4615)
F.A. PROJECT: BRSTP-1419 (3)
COUNTY: Richmond
DESCRIPTION: Bridge No. 46 Over Hitchcock Creek on SR 1419
SUBJECT: Geotechnical Report - Inventory

Project Descrip‘tion

This project consists of raising the grade and widening of the existing two lane roadway and replacement on
location of the existing bridge. The project is approximately 0.97 miles long and is located in the northern
portion of the town of Rockingham between US 1 and US 220.

The geotechnical investigatién was conducted on January 28, 2011 and consisted of four hand auger borings
advanced to a depth of six feet. Representative soil samples were collected and submitted to the Materials and
Tests Unit for laboratory analysis.

The following alignment was investigated for this project:

Line Station(+)
-L- 10+00 to 15+10

Areas of Special Geotechnical Interest

1) Cohesive Soils- Medium plasticity silts and clays with high percentages of matenals passing the #200 sieve
occur throughout the majority of the of the project.

2) Alluvial Soils- Flood plain deposits, con51st1ng of silty coarse sands and sands are evident in the followmg
section of the project.

MAILING ADDRESS:

NC DEPARTMENT OF TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT
1589 MAIL SERVICE CENTER
RALEIGH NC 27699-1589

TELEPHONE: 919-250-4088 LOCATION:
Fax: 919-250-4237 CENTURY CENTER COMPLEX
ENTRANCE B-2
1020 BiRCcH RIDGE DRIVE
RALEIGH NC 27610

www.ncdot.gov/doh/preconstruct/highway/geotech

3A

Line Station (%)
-L- 11+60 to 12+80

3) Roadway Embankment Fill- Roadway embankment fill was encountered at the following locations.

Line ‘ Station (£)
-L- : 10+00 to 11+60
IL- 12+80 to 15+10

4) Crystalline Rock- Crystalline rock was not encountered on this project.

5) Ground Water- The following intervals were found to exhibit a high water table, seasonal high ground water
or the potential for ground water related construction problems:

Line Station (1)
-L- 13+00 to 15+10

Physiography. Geology and Surface Water

The project corridor is located in the southwestern portion of the Coastal Plain Physiographic Province
within the northern portion of the city of Rockingham. Topography in the area is generally gently rolling to flat.
The project area is comprised of medium dense forest with nearby residential areas.

Geologically the area consists of Cretaceous age sediments of the Middendorf formation. However,
Hitchcock Creek has eroded the area surrounding the project exposing the residual soils of the Carolina Slate
Belt.

Surface water is drained from the corridor by Hitchcock Creek and several smaller unnamed creeks and
tributaries that generally trend southeast across the project.

Soils Properties

Soils encountered along the project corridor consist of roadway embankment, alluvial soils deposited by
Hitchcock Creek, and residual soils derived from Cenezoic age phyllites and schists of the Carolina Slate Belt.

Roadway embankment soils are present along SR 1419.

Alluvial soils located within the ﬂoodplain of Hitchcock Creek consist primarily of tan gray silty sands
(A-2-4) and sands (A-3).

Residual soils generally consist of tan to brown to red sandy silts (A-4), sandy clays (A-6), clayey sands
(A-2-6), and coarse sands and gravels (A-1-b).



Ground Water

Ground water data was collected during below average to average rainfall conditions. Water levels across
the project vary due to topographic relief and soil permeability. Ground water was not encountered in the two

auger borings north of the bridge. Ground water was encountered south of the existing bridge at depths from
one foot to five feet below ground surface.

Respectfully Submitted,
el m

Charles M. Whalen/r.
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PROJECT: B-4615

COUNTY: Richmond

EARTHWORK BALANCE SHEET

DATE:

Volumes in Cubic Yards

3

12-Jan-12 COMPILED BY: MS SHEET 1 OF 1 _SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT| UNSUIT. | SUITABLE| TOTAL ROCK EARTH EMBANK. BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +20%
-L -10+10.00 -L -11+53.75 (B.B) 458 458 550 550
-L -13+06.25 (E.B.) -L -15+25.00 48 48 406 406 487 439
-DRV- 10+14.00 -DRV- 11+74.17 88 88 149 149 179 91
136

SUBTOTAL

TOTAL 136 136 1,013 1,013 1,216 1,080
PROJECT TOTAL 136 136 T013 T013 1216 1,080

EST. 5% TO REPLACE TOP SOIL ON BORROW PIT 54
GRAND TOTAL 136 136 1013 1013 1,216 1,134
SAY 150 1,247

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.

EST. DDE =270 CUBIC YARDS

PER GEOTECH RECOMMENDATION, ESTIMATED 200 CUBIC YARDS OF UNDERCUT TO BE USED IN THE DISCRETION OF THE RESIDENT ENGINEER.

b-4615_Final_est.xls : Balance Sheet

11/16/2012 11:13 AM
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SHEET 7of7
38436.1.1 (B-4615)

B-1

SOIL TEST RESULTS

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET STAT&)N INTERVAL] ctass. | LL | PL | csanp |Fsanp| st | cay | 10 40 200 | MOISTURE | ORGANIC
S-1 27 FTRT 10475 2.8-3.8 A-4(3) 25 8 138 349 | 273 | 240 92 85 56 - -

B2

SOIL TEST RESULTS

SAMPLE DEPTH | AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL| cLAsS. | LL. | PL | csanp | Fsanp| ST | claY | 10 40 200 | MOISTURE | ORGANIC
$-2 35FTLT 10475 3.5-4.5 A-4(0) 23 3 6.8 35.7 | 435 | 14.0 99 95 75 - -

S3 BFTLT 10+75 4656 | A42) | 24 | 6 4.2 207 | 381 | 281 | 100 | 99 | 76 - -




