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REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE . C. DEPARTMENT OF TRANSPORTATION,
GEOTECHMCAL UNIT & (9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
GEOTECHNIC ! [ UNIT ’ BORING LOGS, ROCK CORES, OR SOK TEST DATA IS PART OF THE CONTRACT.
SHEET NUMBERS GENERAL SOL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
LINE _ STATION PLAN  PROFILE X-$ECTS.

GEOTECHNMICAL 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 INWERENT N THE STANDARD TEST METHOD,

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INGICATED N THE SUBSURFACE

INVESTIGATIONS ARE AS RECORDED AT THE TINE OF THE INVESTIGATION. THESE WATER LEVELS OR SOL

MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIVATIC CONOITIONS WCLUDING

TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

ARE PRELIMNARY ONLY AND N MANY CASES THE FINAL DESIGN DETALS ARE DIFFERENT. FOR BIDOING

, ANO CONSTALCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN

INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY

STAT E P R O JECT 8.15681301 l, D . NO . U-3456 OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINON 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
F A P R O ‘J E C T : NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
L] ]

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

CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR [T IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT,

D R A W N B Y °> J . K . M C CL URE NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
]

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

CONDITIONS INGICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.




(ATTERBERG LIMITS) OESCRIPTION

10 STATE PROJECT NO.|SHEET NO. |TOTAL SHEETS
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION U-3456 8.1581381 2
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOl DESCRIPTION L1 RIPT TERMS AND OCF IN] TIONS
- TNOICATES A GOOD REPREGENTATION OF PARTICLE SIZES FROM FINE TO COARSE WARD AOCK 1S WON-COASTAL PLAIN MATERIAL THAT WMEN TESTED, WOULD YIELD SPT REFUSAL, AN INFERRED
SOIL 1S CONSIOERED 7O BE THE UNCONSOLIDATEO, SEMI-CONSOLIOATEQ OR VEATHERED EARTH MATERIALS ﬁwﬁkmes THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO ROCK LINE INOICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL VOULD YIELD SPT REFUSAL, ALLUVIUM (LLUYS - SOILS WHICH HAYE BEEN TRANSPORTED BY WATER,
S L s LA e e T AR e e o s o o 10 s Tt et R S S SR I e B et e e o o e
- - ] N * AL N MA] AL L s ar A
CLASSIICATION S BASED ON THE MSHTO Srsre MO BASIC CESCRIPTIOE GAERALLY SUL IWCLUEs (F VEATHERED ROCK, 20% | \RENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN OERIVED FROM SAND OR THAT CONTAIN SAND,
CONSISTENCY, COLOR, TEX X CLASS| or MATERIALS ARE TYPICALLY DIV . ROCKS
#5 MINERALOGICAL COMPOSITION, AMGULARITY, STAUCTURE. PLASTICITY, E1C. EXMPLE: THE ANGULARITY OR RONONESS OF SOIL GRAING ARE DESIGNATED BY THE TERMS: AMGULAR, s W S Ty CITIRD 45 FOLOVE: SIS - SPLIED 10 AL RICKS OF SIGSTWES COUSED OF CLAY MIETALS
SUBAACED, OR AOLSCED, VEATHERED ON-COASTAL PLAIN NATERIAL THAT YIELOS SPT W VALLES 5 189 BLOVS R HAVING A NOTABLE PROPORTION OF CLAY [N THEIR COMPOSITION, A5 SHALE, SLATE, ETC,
YO STFF,GA SUY LN, 10ST BN MSENENED FRE SN0 UTERSHGRT FUSTE. 416 AOUNDED, 343
. : . — S— PER FOOT. ARIESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE 10 RISE ABOVE THE LEVEL
E0IL_LEGEND AND AASHTO CLASSIEICATIO MINERALOGICAL COMPOSITIO T 0 COMSE ARV TORE00S 0 TETRRGPHIC TOGK T AT WH[CH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINCRAL NAMES SUCH AS OUARTZ, FELOSPAR, MICA, TALC, KAOLIN, ETC. ARE USED [N DESCRIPTIONS WOULD YIELD SPT REFUSAL [F TESTED. ROCK TYPE INCLUDES GRANITE, GROUNG SURFACE.
CLass. § 5% PASSING =200) 1393 PASSING *208) WENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. ?Gmls;sa GABBRO, ﬁlsz :;:. B — CALCAEOUS CALC) - SOILS WHICH CONTAIN APPRECIAGLE AMOUNTS OF CALCIUM CARBONATE,
GROUP Al ‘ a3 ] A-2 A4 IA-S j a6 l A-7] A}, a-2 | A4, A8 Cmm SEOIMENTARY ROCK THAT WOULO YEILO SPT REFUSAL If TESTED. ROCK TYPE LOLLUYIUM « ROCK FRAGMENTS MIXED wiTH SOIL OEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLasS. [a-1-efa-1-b a-2-4]n-2-5]a-2-6la-2- argl o3 |a6a7 SLIGHTLY COMPRESSIBLE LIouID LIMIT Leg THAN 38 - INCLUDES :T.ure SLATE, SANOSTONE ETC, OF SLOPE.
it Q MODERATELY COMPRESSIBLE LIOUID LIMT 3 [T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY ROT YIELO .
e EH R HIGALY COPRESSIBLE LIOUID LIMIT GREATER Thaw 5 SEOENTARY ROCK SPT REFUSAL, AOCK TYPE INCLUOES LIMESTONE, SANCSTONE, CENENTED B T o Ctychie RECOVERED W TH€ CORE BARREL DIVIOEO B TOTAL
1% PASSING SILT- __PERCENTAGE OF MATERIAL — ’ WEATRERING DIXE - A TABULAR BODY OF IGNEQUS ROCX THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. '4.. | sois | G4 | pear QRGANIC MATERIAL G soun.Ls su;‘&.m QUHER MATERIAL v ROCKS OR CUTS MASSIVE HOCK,
. 208 o o Kxjy i 1 SoILS YRACE OF ORGANIC MATTER 2 - 3% 3-8 TRACE 1-m% FRESH ROCK m;tmg:t'smmmt.m JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNOER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LU0 LT . l"ll" 1 v Jag seder smu ki oL A et = VERY SLIGHT AOCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS WAY SHOV THIN CLAY COATINGS IF OPEN, i
8 M1 NN SOILS WITH MOOERATELY ORGANIC S-1x 12-202 SOME 28 - M2 : P U P I - THE OIRECTION OR BEARING OF THE MORIZONTAL TRACE OF
nscmes| 8 ux | ne :a*u nxl:x o el ::h mkl‘l:tl - ur[tu: =® Woy | MORLY ORGANIC e 288 HIGLY 5% AND ABOVE .Sl 3'2'*5 m”:”:-" SPECIMEN FACE SHINE BRIGHTLY.ROCK RINGS UNOER HAMMER BLOVS IF THE LINE OF DIP, NEASURED CLOCKWISE FRON NORTH,
o SooeRare . — CRYS) TURE, )
(oo wez] @ o] o | o lomhz s wio WONTS OF | Soorg f—es CROUND WATER SLIGHT  ROCK GENERALLY FAESH, JOINTS STAINED AND DISCOLOPATION EXTENOS INTO ROCX UP TO R e e e acre 5 BCEN DISPLACEIENT 07 i€
g T0€ FNGS.(c,e | gLty or cLaver | sity | cuaver | ORGaNIC pv A VATER LEVEL IN BORE HOLE IMMEOIATELY AFTER DRILLING. =1 1 INCH, OPEN JOINTS MAY CONTAIN CLAY, IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR ReLA PARNLEL
) "0 MATTER . CRYSTALS ARE DULL AND OISCOLORED. CRYSTALLINE ROCKS RING UNOER HAMMER BLOVS. EISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
bt o [M0| GWVEL MO SM0 | SOILS | OIS 4 STATIC VATER LEVEL AFTER_24 _ HOURS. . RAGHEN ISLODGED FROM
mm‘.m, ) . MOCERATE  SIONIFICANT PORTIONS OF ROCK DISCOLORATION AND VEATHERING EFFECTS. IN FLOAT - ROCK F TS ON SURFACE MEAR THEIR ORIGINAL POSITION AND O :
Yeu PERCHED ToRa -~ ey GAANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS PAREN
a5 EXCELLENT 10 G000 rain ropoon | OO0 | Pooe |usuniae VATER. SATURATED ZONE OR ATER BEARING STRATA UL SOUNQ UNOER HAMMER BLOVS AN0 SHOW'S SIGNIFICANT LOSS OF STRENGTH AS COMPARED T MATERIAL,
SUBCMOE v O  somne on see ViTH FRESH ROOX. FLOOD PLAIN (F.P.) - LAND BOROERING & STREMM,BUILT OF SEDINENTS DEPOSITED BY
Pl OF A-7-5 S LL. - 3@ 1P.LOF A-7-6 >L.L. - 3@ MOCERATELY ALL ROCK EXCEPT QUARTZ OISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELUSPARS DULL THE STREAK,
CONSISTENCY MISCELLANEDOUS SYMBOLS SEVERE  AND DISCOLORED AND A MAJORITY SHOV KAOLINIZATION, AOCK SHOVS SEVERE LOSS OF STRCNGTH | EORMATION 1= A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOCNIZED AND TRACED IN
RANGE OF STANOARD | RANGE "D gy 00.SEVJ  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES "CLUNK" SOUND WHEN STRUCK. THE FIELD,
papary soiL Tvpg | COPDRCRESS DR |penETRATION RESISTENCE | COMPRESSIVE STRENGTH ooyl ("] 1 o4 TEST BORING SAMPLE I€_TESTED, WK YIELD SPT BEFUSAL JOINT - FRACTURE [N ROCK ALONG WHICH NO APPRECIAGLE MOVEMENT HAS OCCURRED.
W-VALLE! SONS/FE ) OESIGNATIONS SEVERE ALL ROCKS EXCEPY QUARTZ DISCOLORED OR STAINED, ROCX FABRIC CLEAR AND EVIDENT BUT MEOUCED] | cor . o sieLr-LIKE RIDGE OR PROJECT
CENERALLY VERY LOOSE « SOIL SYMBOL @ wwcen sorinc 1SEVa {N STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE XAQLINIZED 10 SOME O e corenn e FlDGE CTION OF ROCK WHOSE THICKNESS IS SHALL COMPARED TO
CRANULAR LOOSE aT0 18 §* BULK SARLE EXTENT, SOME FRAGHENTS OF STRONG ROCK USUALLY REMAIN, .
MATERIAL MEOIUM DENSE 18 70 20 wa ARTIFICIAL FILL OTHER THAN 8- SPLIT SPOON {£_IESIED, YIELOS SPT N YALUES ) M@ 8PF LENS - A 800Y OF SOIL OR ROCK THAT THING OUT [N ONE OR MORE DIRECTIONS.
NON-COHESIVE) vzﬁm 2 10 58 ROAQUAY EMBANKMENTS CORE BORING SaMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINEO. ROCK FABRIC ELEMENTS ARE DISCEAWIBLE Byt | MOLILED SIOV) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING I
e — . DEERED SOIL BONOANES ST- SHELBY TUBE LSV THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS,VITH OWLY FRAGMENTS OF STRONG AOCK SOILS USUNLLY [NOICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERT BOFT ] pry 20 mouoRING vewL SMeLE REMAINING, SAPROLITE S AN EXAMPLE OF ROCK VEATHERED TG A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - ATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOF T 2104 .25 10 0.3 m INFERRED ROCX LINE P R RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, [F£_JESIED YIELDS SPT N YALLES < 1@ 0PF INTERVENING IMPERVIOUS STRATUM,
SiLT-CLAY MEDILM STIFF 4108 es 10l FAN ,,E‘,:_,_‘Iﬁm COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCEANIBLE,OR DISCERNIBLE DALY IN SMALL AND AESI0UAL SOl - SOIL FORMED [N PLACE BY THE WEATHERING OF ROCX.
MATERIAL STIFF 8 10 13 1102 wvrye? ALLUVIAL SOIL BOUNDARY AT~ RECOMPACTED SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIXES OR STRINGERS, SAPROLITE IS
(COHESIVEY VERY SYIFF 1% Y0 28 2104 SLOPE INDICATOR TRIAKIAL SAMPLE ALSO AN EXAMPLE, 1Y |1 = A MEASURE OF ROCX OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARG »% b 25823  OIP/OIP DIRECTION OF O  sraLation CoR - COR SNLE ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES OIVIDEO BY THE TOTAL LENGTH OF CORE AUN MO
TERTAE O CRATN SIIE > oo stuctunes ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
O ORAIN 5 O o1 nvue VERY MR CANNOT OF SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPRQLITE (S0P - AESIOUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
US. 510, SIEVE SIZE « 8 @ 6 48 2m © - SANOING ROO @~ IPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK, PARENT :':I‘" ve 00 oF ook & L o -
OPENING oet) 476 28 842 023 e91s 6953 SILL. - AN INTRUS NS APPROXIMATELY UNIFORM THICKNESS
—ABBREVIATIONS R0 O B SCRAICIED BF KNIFE O PICK OWLY WITH OIFFICLLTY. WARD WAMSER BLOVS FEQUIRED. | ELATIVELY Twik COMPARED Wi IT5 LATERAL EATENT, WHCH e GEEW ENPLACED PAALLEL
BOULOER p— GRAVEL COaRSE FINE SiLY car 10 THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS
BLOR. €08 GRS SAND $ANO sl oLy AR - AUGER REFUSAL FRAC, - FRACTURED L.~ SILT, SILTY i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICX. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE . ¥
. CSE, §F, S0 " BY - BORING TERMINATED FRAGE. « FRAGNENTS o). - SLIGATLY . HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK, HAND SPECINENS CAN BE DETACHEQ %{%ﬁ&% POLISHED ANO STRIATED SURFACE THAT RESULTS FAOM FRICTION ALONG A FAULT OR
CRAIN MM 85 ” 24 .23 [ ¥ ] .03 : CL. - CLAY W, - RIGHY TCR - TRICONE REFUSAL : BY MODERATE BLOWS. T 1RAT ' RaT ' —
SE N ¥ . CPT - COME PENETRATION TEST  MED, - MEOIUM W - MOISTURE CONTENT MEDIUM  CAN BE GROOVED OR GOUGED G.85 INCHES OEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. S T P arIon o s FoOT or S0k
: KCAVATED IN SHALL CHIPS ®ovs A OUiRE 1 FOOT (NTO SOIL WiTH
CSE. - COARSE NICA, - MICACEQUS V.- VERY wAo CAN BE EXCAVATED IN TO PEICES 1 INCH MAXIMUM SI2€ BY HARD o e A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL IS LESS THAN @ FOOT PENETRATION
T O TORE SOAE f LD MOISTURE < DMT - DILATOMETER TEST HOT, - MOOERATELY VST - VANE SHEAR TEST POINT OF A GEOLOGISTS PICK, ViTH 68 BLOVS.
L GUIOE FOR FIELD MOISTURE OESCRIPTION @ DPY - DYNAMIC PENETRATION TEST NP - NOK PLASTIC SOFT CAN BE GROVEOD OR GOUGED READILY Y KNIFE OR PICK. CAM BE EXCAVATED IN FRAGMENTS

;- UNIT WEIGHT
(]

legend(e).dgn 07/06/2007 02:45:30 PM

; : : ] GIRATA CORE RECOVERY (SAEC - TOTAL LENGTH OF STRATA MATERIAL RECOYEAED DIVIOED BY TOTAL LENGTH
« - VOIO RATID PMT - PRESSUREMETER TEST ORY UNIT WEIGHT FRO CHIPS 10 SEVERAL INCHES [N SIZE BY MODERATE BLOVS OF A PICX POINT, SNALL Ty | SIBATA CORC RECOVERY (SREC) - TOMAL LECPH
« SATURATED - USDALLY LIOUIO: VERY VET, USUALLY F. - FINE 69, « SAPROLITIC PIECES CAN BE BROKEN BY FINGER PRESSURE. gescuaen
o P TAOUD waTER TagLE FOSS. - FOSSILIFEROUS S0, - SAND, SANDY CAN B CARVED VITH KNIFE, CAW B EXCAVATED READILY WITH POINT OF PICK. PIECES | INCH T e R e, 16 0% ACATER Tos 1o CONTINETERS DIVIOED
.t Lioulo LMt OR MORE [N THICKNESS CAN BE BROXEN BY FINGER PRESSURE. CAN BE SCRATCHED REAOILY 8Y BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE,
PLASTIC -t SEMISOLIO: AEOUIRES ORYING 10 FRCEm 0PSO, (.S) - SUWACE SOILS USUALLY CONTAINING RGANIC MATTER,
RenGE i ATTAIN OPT{MUM MOISTURE FRACTURE SPACING [ BEOOING
ml . PuasTic LM ORILL UNITSe AOVANCING TOOLSs HAMMER TYPE: IEBM SPACING vERY ];‘5,%3_, SE00EC W BENCH MARK;
on ] oeTNOn maisTLRE - MOIST - o SOLIDKAT OR NEAR CPTINUM MOISTURE [E] wrourc 7] wwon VERY wiDe HORE 1L Iu FeeT THICKLY BEOOED 18 - « FEET
cLar eIrs vioE 210 18 FEE =
sl saimace LiMiT X] wosne 8- 57 O RaELY CLOSE 1103 FEET THINLY BEODED .6 - 18 FEET ELEVATION:
AEOUINRES ACOITIONL VATER 10 O & cosrivous sucnr amer CORE S12€s CLOSE 816 10 | FEET VERY THINLY GEDCED .83 - 816 Fee T
- ORY - @ 0O VERY CLOSE LESS THAX 816 FEET THICKLY LANINATED @008 - .83 FEET NOTES:
ATTAIN OPYIMUM HOISTURE e-5i [X] owowow mcens O-= THINLY LAKINATED < 0.008 FEET
PLASTICITY 0O oe-x [0 w0 racen rincen airs O~—o
P——— prp—— & FOR SEDIMENTARY ROCKS, INOURATION [S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLAS TUNG.-CARBIOE INSERTS -
NONPLASTIC .s VERY LOW 0O o O+— FRIMRLE RUBBING WITH FINGER FREES NUMEROUS GRAINS¢
Lou PLASTICIEY 518 SLIGHT O casie ] w novancer eTET GENTLE BLOV BY HAMMER DISINTEGRATES SAMPLE.
MED, PLASTICITY 16-23 MEDIUM
PORTABLE HOIST TRICONE " STEEL TEETH POST HOLE DIGCER RATELY [NOURA' GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH D D WOOERATELY TE0 BAEAKS EASILY WEN HIT WITH HANMER,
COL0R O rmicoe * TUNG.-CoRR. WO AUGER
[ onen INOURATED CRAINS ARE OIFFICILT TO SEPARATE WiTW STEEL PROBE:
[ coe or SOUNDING 500 o Y T0 BREAK WITH HAMER,
DESCRIPTIONS MAY INCLUOE COLOR OR COLOR COMBINATIONS (TAN, REO, YEL-BAN, BLUE-GRAY) e SEMR TEST IFFICIL vt
MODIFIERS SUCH A5 LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE, D omeR___ D OTHER D onveR EXTREMELY [NOURATED m m&wﬁﬂ TO BREAK SAMPLE:
GRAINS,
REVISED 09/15/00
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1624 VA

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

RICHMOND COUNTY

9527 SUBMITTAL

LOCATION: US 1 FROM SR 1424 (ROBERDEL ROAD)
T0 SR 1640 (WIREGRASS ROAD) /SR 1442
(LEDBETTER ROAD) IN ROCKINGHAM

TYPE OF WORK: GRADING, DRAINAGE, PAVING,
AND SIGNALS

—

[ VICINITY MAP FOR PROJECT u-uss]

BEGIN CONSTRUCTION

DESIGN DATA
0 0 0 100 ADT 2005 = 13900
ADT 2025 = 22100
PLANS DHV =  10%
0 25 0 50 100 D = 60%
T o= 1%
PROFILE (HORIZONTAL) TIST 6%  DUAL 5%
1 0 1 0 V = 50mph

PROFILE (VERTICAL)

titlesht3a.dgn 07/06/2007 02:50:06 PM

BEGIN STATE PROJECT 8.1581301 (U-3456,
"= 317 4+00 RO SRR (LI

BEGIN F.A. PROJECT STP-0001(7)

“2I2- SR 1652 PATIERSON ROAD
Y13~ SR 1660 CLLEN

A PORTION OF i PROJECT 15 Wil TnE MUMOPAL BOUNDARES OF ROCKIMGHAM,
CLEARNG ON THS PROJECT SHALL BE PERFORMED TO THE Lmat$ ESTABLISHED BY NETHOD m, EXCEPT W BETLANDS.

NCDOT CONTACT : TERESA M. BRUTON, P.E., PROJECT ENGINEER, DESIGN SERVICES

Pregored In tne Office of:

EARTH@TEGH

A Tye O INTERNATIONAL LTD. COMPANY

PROJECT LENGTH
LENGTH ROADWAY F.A, PROJECT STP-000KT = 2,898 MLES
LENGTH STRUCTURES F.A, PROJECT STP-000KT) » 0.000 MLES
TOTAL LENGTH STATE PROJECT 8.1581301 5 2,898 MLES

SIGNATURE:

HYDRAULICS ENGINEER

JOHN MARK KAMPRATH P.E

STATE STAYE PRONICT REFSRENCE NG K-
N.c]  U-3456 2A
;E% STP-0001{7] PE

NAD 83

INCOMPLETE PLANS

850 NOT USE FOR R7W ACOUINTION

PRELIMINARY PLANS
50 NOT USE FOR CONSTRUCTION

DIVISION OF HIGHWAYS
STATE OF NORTH CAROLINA

DEBBIE BARBOUR P.E.

3008 STANDARD SPECIFICATIONS
POR NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

RZW PROD. DATE: July, 2004
101 Corprate Center Orive
R/W DATE: October, 2004 GLENDA GIBSON, PE. Sulte 418
SARTH TECH PROJMCT MANAGER 7
LETTING PROD.DATE: July, 2006 MIKE PEEA -y mﬂ:c. 2760

LETTING DATE: Octobor, 2006 EARTH TECH PROJMCT DESIGN ENGINEKER FAX 1919):854-6259

SIGNATURE:

ROADWAY DESIGN .

GLENDA_GIBSON, P.E.

STATE DESIGN ENGINEER

ENGINEER DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATIO

APPROVED
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U-3456

Richmond Co.
Areas of Special Geotechnical Interest
Unsuitable Soil , v
Left side-L-107+00, to left side —L.-113+50: Filled Area. The owner reports this property was
used for borrow and also for the disposal of soil generated by excavations in the county. Some
wood was seen in the most recent slope. Our boring found no deleterious material, but the SPT

TATE of NORTH CAROLIN . :
DEP ARTi/IENTOFOF TRf(\:NSP OIA{T ATION blow count at —L-111+50, 50 left, 8.7 foot depth, was N=2, so this material was probably not
- : ted.
_ P.0. BOX 25201, RALEIGH, N.C. 27611-5201 I;?;Il);cl’ﬁl:as tic Soil
MICgAEL F. EASLEY ' ' _ LYI;DO TIPPETT Occurrences of high PI soil were sampled, but they are from thin discontinuous beds within the
YRR May 21, 2002 FORETARY coastal plain stratigraphy usually 8 to 10” below grade and should not present a problem.
State Project: 8.1581301 (U-3456) ~ - High Groundwater

Federal Project: srp-0001(7) Wetlands are shown on the plans from —L-66+50 to —L- 70+50, and from -L- 88+OO to —L-92-+00.
County: Richmond An abandoned sandpit from —L-52+00 to —L-60+00 shows evidence of groundwater at the surface.

Description: Grading and Paving: US 1 from SR 1424 (Roberdel Road) to SR 1640 From -L- 62+00 to —L- 74+00 groundwater was found within 10 feet of the proposed grade. At —
_ (Wiregrass Road / SR 1442 (Ledbetter Road) in Rockmgham L-93+50 a single boring found water within 3’ of proposed grade. From -L-107+00 to —L-
Subject: Geotechnical Report - Inventory 109+00, water was found within 5 feet of proposed grade. From —L-113 to -L-116 perched water

was found at proposed finished grade.
Project Description

This is a report of an English-units geotechnical investigation for a project that will upgrade a nearly
3 mile section of Highway US 1. It starts within the east side of Rockingham and heads to parts east.
The total length will be 2.898 miles. US-1 will be widened to four lanes or more and the intersections
with adjacent roads will be improved. The new roadway will include sections of four travel lanes with
a median and left turn at intersections, with a center turn lane, and with right turn lanes. A retaining
wall associated with a right turn lane into the high school athletic field was investigated. The

. following lines were investigated:

Physnography and Geology
The project is within the Piedmont physiographic province in the Carolina Slate Belt litho-tectonic

province. Coastal plain sediments cover the area.
Topographic Setting
This roadway follows a northeast trending rldge near the crest of the ridge. The ridge crest and
the roadway gradually climb from an elevation of 300 in Rockmgham to an elevation of 360" at
the end of the project.
Surface Drainage and Geomorphology

-L-Line: e 10+00 t0 167+00 .......ooovoenes 15,7001t
Y1-: - 1000 to 12432 232t Hitchcock Creek, to the north, flows parallel to the project, and Falling Creek, to the south, flows
-Y2- 1 1+80 to 17435 ..... 555t parallel to the-project. Small, unnamed tributaries flow from the project to these larger streams.
Y3, 10400 t0 12450 ..o 2501t Geology o . . .
YA cecneeinneineeennnnsen 10F00 10 12405 oo 2051t Only the geology of the coastal plain soil is pertinent to this project.
Soils Properties

D - S 10+00 0 12498 ..oovooeeevvereeeee 298t P :
-Y5-: o 10+00 tg 10+83 83t A general description follows immediately below, and a detailed description of the subsurface rnay
-Y6-: """"""""""""""" 10480 to 13432 . 2 50ft be found under the segment descriptions in the Geotechnical Descriptive Analysis section,
-Y7-: """""""""" 10400 to 15438 ... e 538ft farther along in the report. Correlatmg relat10nsh1ps in the available outcrop and the drilling
a0t oy alloved a tentative identification of a thiee wnit steatigraphic. column for the project. (Sec
N 10400 0 12+70 covveooeooeoeeeeee e 270ft . f‘glowlllng)  Format |
SV 104 s 10470 t0 13419 couvieeenrrererens 2491t , ‘ Inehurst ¥ormation: . o
Yil-t oo, S 11450 tg 14+07 257ft ' The Pinehurst is a named formation that occurs on sandhill ridge-tops in Richmond, Hoke,
Y12t o 10400 to 12455 . 255ft Scotland and Moore Counties. It is white, medium grained, poorly graded sand, with very little
13t 10400 t0 12420 131ft clay content. It was closely sampled in the last part of the project and showed a decrease in the
Y14 s 10400 10 11405 o 2208 coarse sand fraction relative to depth. It s ypically non plastic A-2-4 or A-1 sand.
YI5A oo 11450 10 13457 oo 207t Red Clayey Sand:
N L T -..10+00 to 11+80 180f This is a field unit identified during this project. It is at the very top of the Middendorf Sand, and
Y1650 o 10+00 to 12+15 Commmmmmm— 2154t may not exist elsewhere. It is red, homogenous, slightly indurated clayey sand with almost no
Y1TA o 10450 10 18413 . 763ft bedding or cross beds. Filled iron-stained burrow casts are common. On an open cut, it forms

..... ‘ bluffs as it apparently is more resistant to erosion than the units above and below. It is about 6’

“Y17B2 e 1040010 18+00 ..o, 800ft . » oy 1
o : ° thick, and yields A-2-7 and A-2-6 analyses, some with high PI values.
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EARTHWORK BALANCE CARD

Volumes in Cubic Yards

Sheet 34 of2gSheets

PROJECT: U-3456 COUNTY: Richmond DATE 6/3/03
TOTAL ,
LINE STATION | STATION || EXCAV. ROCK UNDERCUT | UNSUIT. |SUITABLE|| TOTAL ROCK | UNDERCUT | EARTH EMBANK. || BORROW || SUITABLE | UNSUIT. TOTAL
(UNCL) EXCAV. EXCAV. EXCAV. EMB. EMB. EMB. EMB. 20 WASTE WASTE WASTE
LEFT SIDE
L (LT) 14+00. 23+00. . 339 339 261 261 313 26 26
Y1-
-Y2A- 9+00. 12+75.64 188 188 396 396 475 287
-Y2- 10+00. 16+98.55 1,396 1,396 286 286 343 1,053 1,053
-DR11- 10+15. 11+80. 8 8 80 80 96 88
SUBTOTAL 1,931 1,931 1,023 1,023 1,227 375 1,079 1,079
LT 23+00. 33+50. 7,638 7,638 320 320 384 7,254 7,254
-DR§- 10+00. 10+69.99 186 186 186 186
-DRO- 10+10. 10+64.61 96 96 96 96
SUBTOTAL 7,920 - 7,920 320 320 384 7,536 7,536 ‘
L (LT 33+50. 44+00. 73 73 4,095 4,095 4,914 4,841
-Y6- 10+80. 12+95.88 15 15 1,178 1,178 1,414 1,399
SUBTOTAL 88 88 5,273 5,273 6,328 6,240
LT 44+00. 52+50. 77 77 489 489 587 510
-Y7REV- 10+05. 15+22.5 855 855 236 236 283 572 572
-Y8- 10-+00. 12+58.39 339 339 333 333 400 61
SUBTOTAL 1,271 1,271 1,058 1,058 1,270 571 572 572
L(LT) 52+50. 80+00. 474 474 1,467 1,467 1,760 1,286
SUBTOTAL 474 474 1,467 1,467 1,760 1,286
L(LT) 80+00. 110+00. 8,334 8,334 3,720 3,720 4,464 3,870 3,870
-Y10- 10+70. 12+79.92 777 777 777 777
-Y11- 11+50. 13+66.36 962 962 37 37 44 918 918
SUBTOTAL 10,073 10,073 3,757 3,757 4,508 5,565 5,565
L (LT) 110+00. 120+00. 42 42 3,458 3,458 4,150 4,108
SUBTOTAL 42 42 3,458 3,458 4,150 4,108
LT 120+00. 132+00. 98 98 - 878 878 1,054 956
-Y15A- 9+00. 13+17.89 176 176 113 113 136 40 40
SUBTOTAL 274 274 991 991 1,190 956 40 40
L(LT) 132+00. 156+75. 176 176 13,133 13,133 15,760 15,584

U3456_ear_balance _card : Balance Card

8/28/2007 9:17 AM



COMPUTED BY: __mdp DATE: 04/17/03

CHECKED BY: jmkd

DATE: 03/27/07

EARTHWORK BALANCE CARD

Volumes in Cubic Yards

PROJECT: U-3456 COUNTY: Richmond DATE 6/3/03 Sheet 38 ofag'Sheets
TOTAL .
LINE | STATION | STATION || EXCAV. | ROCK | UNDERCUT | UNSUIT. |SUITABLE| TOTAL | ROCK |UNDERCUT| EARTH EMBANK. | BORROW [|SUITABLE| UNSUIT. | TOTAL
‘ (UNCL)) EXCAYV. EXCAYV. EXCAV. EMB. EMB. EMB. EMB. 20 WASTE WASTE WASTE
SUBTOTAL 176 176 13,133 13,133 15,760 15,584
L(LT) | 156+75. | 167+00. 1221 1,221 496 496 595 626 626
Y17A- | 10450 | 11273 || 2552 2,552 1,860 1,860 2,232 320 320
SUBTOTAL 3,773 3,773 2,356 2,356 2,827 946 946
SUBTOTAL LEFT SIDE 26,022 26,022 32,836 32,836 39,404 29,120 15,738 15,738
RIGHT SIDE
L RT) 14+00. 23+00. 119 119 556 556 667 548
-Y3- 10+34.91 12+50. 478 478 316 316 379 99 99
SUBTOTAL 597 597 872 872 1,046 548 99 99
L RT) 23+00. 33+50. 7,836 7,836 89 89 107 7,729 7,729
Y4 | 1043044 | 12+40. 191 191 136 136 163 28 28
-DR6- 10+30. 10+95. 209 209 , 209 209
-DR7-_| 10+30.54 | 10+95. 142 142 2 2 2 140 140
-DRI0- | 10+30. 10+90. 93 93 93 93
SUBTOTAL 8,471 8,471 227 227 272 8,199 8,199
L@RT) | 33+50. 44+00. 653 653 816 816 979 326
-Y5-
SUBTOTAL 653 653 816 816 979 326
LRT) | 44+00. 52+50. 44 44 5,737 5,737 6,384 6,840
SUBTOTAL 44 44 5,737 5,737 6,884 6,840
L (RT) 52+50. 80+00. 125 125 26,702 26,702 32,042 31,917
-Y9- 9+00. 12+70. 89 89 396 396 475 386
SUBTOTAL 214 214 27,098 27,098 32,517 32,303
L ([RT) 80-+00. 110+00. 275 275 5,039 5,039 6,047 5,772
-Y12- 10+41.29 12+60. 132 132 387 387 464 332

U3456_ear_balance _card : Balance Card

8/28/2007 9:17 AM



COMPUTED BY: _ mdp DATE: 04/17/03

CHECKED BY: _jmkd

DATE: _03/27/07

EARTHWORK BALANCE CARD

Volumes in Cubic Yards

PROJECT: U-3456 COUNTY: Richmond DATE 6/3/03 Sheet 3¢ of26 Sheets
TOTAL
LINE STATION | STATION || EXCAV. ROCK UNDERCUT | UNSUIT. |SUITABLE| TOTAL ROCK UNDERCUT | EARTH EMBANK. || BORROW || SUITABLE | UNSUIT. TOTAL
(UNCL.) EXCAV. EXCAV. EXCAV. EMB. EMB. EMB. EMB. ' 20 WASTE WASTE WASTE
-Y13- 10+39.66 12+20. 53 53 51 51 61 8
SUBTOTAL 460 460 5,477 5,477 6,572 6,112
LRT) 110+00. 120+00. 2,025 2,025 1,238 1,238 1,486 539 539
Y14-
SUBTOTAL 2,025 2,025 1,238 1,238 1,486 539 539
L (RT) 120+00. 132+00. 189 189 7,831 7,831 9,397 9,208
-Y15- 10+39.68 13-+00. 149 149 404 404 485 336
-DR1- 10+32.75 11+45. 5 5 551 551 661 656
-DR2- 10+34.52 11+04. 5 5 77 77 92 87
-DR3- 10+38.47 11+00. 7 7 32 32 38 31
-DR4- 10+42.52 11+00. 8 8 52 52 62 54
SUBTOTAL 363 363 8,947 8,947 10,735 10,372
L (RT) 132+00. 156+75. 232 232 2,523 2,523 3,028 2,796
-Y16- 10+41.49 12+15. 404 404 43 43 52 352 352
-DRS5- 10+32.76 11+00. 6 6 34 34 41 35
SUBTOTAL 642 642 2,600 2,600 3,121 2,831 352 352
L(RT) 156+75. 167+00. 376 376 205 205 246 130 130
-Y17B- 10+40.84 19+00. 1,871 1,871 1,969 1,969 2,363 492
SUBTOTAL 2,247 2,247 2,174 2,174 2,609 492 130 130
SUBTOTAL RIGHT SIDE 15,716 15,716 55,186 55,186 66,221 59,824 9,319 9,319
TOTAL 41,738 41,738 88,022 88,022 105,625 88,944 25,057 25,057
ADJUSTMENTS DUE TO:
Est. Loss Due To Clearing And Grubbing|| = -1,000
Earth Waste to Replace Borrow
Est. Shoulder Material 54
Additional Undercut ) Lo IR R I | et s l
PROJECT TOTAL 40,738 40,738 [ 90,972 90,972 109,165 || 68,427 ||
Est. for repl. Topsoil on Borrow Pits " “ 3,421 "

U3456_ear_balance_card : Balance Card

8/28/2007 9:17 AM



COMPUTED BY: mdp DATE: 04/17/03

EARTHWORK BALANCE CARD

CHECKED BY: jmkd DATE: 03/27/07 Volumes in Cubic Yards
PROJECT: U-3456 COUNTY: Richmond DATE 6/3/03 Sheet 3p of2¢ Sheets
TOTAL
LINE | STATION | STATION || EXCAV. | ROCK | UNDERCUT | UNSUIT. | SUITABLE| TOTAL ROCK | UNDERCUT | EARTH EMBANK. || BORROW [|SUITABLE| UNSUIT. | TOTAL
(UNCL.) | EXCAV. EXCAV. | EXCAV. EMB. EMB. EMB. EMB. 20 WASTE | WASTE | WASTE
GRAND TOTAL 40,738 71,848
SAY 41,200 73,100
DDE =90 C.Y.
Estimated Undercut = 3,000 C.Y.
-L-, -Y17A, & -Y17B- Pavement Structure Volume = 6,550 C.Y.
8/28/2007 9:17 AM

U3456_ear_balance _card : Balance Card
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SHEE' TOTAL
STATE STATE PROJECT REFERENCE NO, HET | IS8k

o ~ STATE OF NORTH CAROLINA | B
DEPARTMENT OF TRANSPORTATION CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH [T IS BASED WAS MADE
D l ‘7ISION OF HIGHW AYS 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

REVIENED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,

GEOTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
GEOTECHNIC 4 l UNIT BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS 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
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU UN-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.

S UB S UR FA C E I 2 \) ‘/ E S 2 1 G A z 1 O 2 \; THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS
ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING

AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN

.n r 4 Z n r‘ 7 INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY

R E TAI I 2 V. G &p L I ENTO R Y 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

STATE PROJECTEIS8I30L 1.D. NO. U-3456 i SR e R
F.A. PROJECT 1S TOUATED BT sstmcs wonuo
COUNTY_RICHMOND

PROJECT DESCRIPTIONUS 1 FROM SR 1424 (ROBERDEL ROAD)

TO SR 1640 (WIREGRASS ROAD)/SR 1442 (LEDBETTER ROAD)

IN ROCKINGHAM

SITE DESCRIPTION RETAINING WALL STA. 113+15.00 —-L- 45.00° RT.

TO STA.114+90.00 -L- 56.75° RT. TO STA. 117+30.00 -L- 56.75’ RT.

ID. U-3456

8.15681301

INVESTIGATED BY_R.Q. CALLAWAY _ PERSONNEL__C.C. MURRAY

CHECKED BY_C.B. LITTLE J.E. ESTEP

SUBMITTED BY_C.B. LITTLE D.K. BRATTON

T

DATE _JULY 2003

*

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C.DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

0 J K MCCL URE . NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
o . o

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

PROJEC




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

STATE PROJECT NO.|SHEET NG. [TOTAL SHEETS

U-3456

8.1581301 : 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSIYION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WHEN 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 8.t FOOT PER 6@ BLOWS.
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 FOLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA,

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

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

[] omer

SAMPLE BREAKS ACROSS GRAINS.

BEDED - SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS
VERY STIFF.GRAY SUTY CLA, WIST WTH HTER FIHE SHID LWERSHGHL PUSTE 76 - ROCK (WR) =2 PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPGSITION ——— FINE 70 CORRSE GRATN TONEGUS D MET AMORPYIE ek 7T AT WHICH IS 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO 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) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (5% PASSING *200) (3857 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. E&?Sibc:ggggésggfg}Sggvnoapmc oS CALCAREQUS (CALC,) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
Al -COAS
GROUP Al a-3 | A-2 a-4 [a-5 a6 a7| a1, a-2 | A4, A5 COMPRESSIBILITY gggkCF(KJCSFLALLlNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpg | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLAsS. azs| A3 | A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 - - === INCLUES PHYLLITE, SLATE, SNDSTONE, ETC, OF SLOPE.
NS MODERATELY COMPRESSIBLE LIGUID LIMIT 31-50 0ASTAL PLA COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD RE RECOVERY (REC. - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIV "
SYMBOL \\\Z‘I\‘i‘\o HIGHLY COMPRESSIBLE CIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T 1| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED T oRlent BEL) - TAL CENOTH OF ALL MATERIAL RECOVERED N THE CORE BARREL DIVIDED BY TOTAL
; PERCENTAGE OF MATERIAL o o] SHELL BEDSETC.
% PASSING - WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
=10 GRANULAR MUCK, GRANULAR  SILT- CLAY ) ROCKS OR CUTS MASSIVE ROCK.
b SOLS | gons | PEAT ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL K F LS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. RO GS UNDER
R — ROCK FRESH, CRYSTA HT, FEW IAY SHOW SLIGHT STAINING, ROCK RINGS UM -
v 200 |15 x5 o Mxl3s M35 M35 b Mdas e Halss MG SOILS IRACE OF ORGANIC MATTER 2 - 1 N TRece - FRESH rocK 1§HE; crisTaLS 8 %:1 ZGLHTiLAnoLs AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3- 5% 5 - 127 LITTLE 10 - 20% )
LIOUID LIMIT 48 MX|41 MN |40 MX41 MN 40 MX[41 MN 140 X141 MN MODERATELY ORGANIC 5 - 107 12 - 20% E - 35y VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
SOILS WITH SOM 20 - 35% DIP_DIRECTION (DIP_AZIMUTH) -
PLASTIC INDEX | 6 MX N.P.1tG MX |10 MX {11 MN [IL MN |10 MX |10 MX (1L MN {11 MN LITTLE OR HIGHLy | MIGHLY ORGANIC >10% 5207 HIGHLY 357 AND ABOVE V. SLI) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY, ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
MODERATE FAULT - A FRACTURE OR FRACTURI WHICH THERE Ha N DISPLA F TH
SR OEX) @ 0 0 41X |8 MKji2 WX Mo M MoUNTS OF ggff: i GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO s;é}és RE,_mvEC TUO Eg.?g ANO'I(’:HEUR EpaZRO:fL:f OrNoo mampaacsuge. S PEEN DISPLACEVENT oF e
USUAL TYPES|STONE FRAGS. | | o1t 1y oR cLavEY siLty | cLavey ORGANIC AVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. (SLL L INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR :
OF MAJOR  [GRAVEL AND RAVEL AND SAN SOILS SOILS MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,
MaTERIaLS | st |SAND| ORAVEL AND SAND L A A STATIC WATER LEVEL AFTER__24 _HOURS. =
AT : MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
. FAIR TO Zru , SATURATI NE OR WATER BEARING STRATA ™MD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE 0 ER BEARING DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE WITH FRESH ROCK FLOOD PLAIN (F.P) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
O~ SPRING OR SEEPAGE - THE STREAM.
P.LOF A-75=L.L.- 39 :P.LOF A-7-6 >L.L.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEGUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAQLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED seT cer (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Typg | COMPACTNESS OR | ppyrrpaT(on RESISTENCE| — COMPRESSIVE STRENGTH ROADWAY EMBANKMENT Gorv our TEST BORING SAMPLE IF_TESTED, WOULD YIELD SPT REFUSAL | JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
CONSISTENCY (N-YALUE) (TONS/FT2 ) WITH SOIL DESCRIPTION vsr mr DESIONATIONS JONT
s SEVERE AL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIOENT BUT REDUCED] | crce - o sHELF-LIKE RIDGE OR PROJECTION OF ROCK VHOSE THICKNESS IS SHALL COMPARED 10
CENERALLY VERY LOOSE 4 SOIL SYMBOL EB AUGER BORING (SEV) IN STRENGTH TO STRONG SOIL. [N GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME Trs CaTERaL EXTENT
oRaNUL AR LOOSE 47010 S- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, .
MATERTAL MEDIUM DENSE 12 10 30 N/A ARTIFICIAL FILL OTHER THAN : e sormG S5~ SPLIT SPOON [F_TESTED, YIELOS SPT N VALUES > (08 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS QUT IN ONE OR MORE DIRECTIONS.
(NON-CORESIVE) ESENSEN . 30 10 S8 ROADWAY EMBANKMENTS Q— CORE SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE Bur | MOTTLED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENS »50 o INFERRED SOIL BOUNDARIES ST- SHELBY TUBE V. SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE,
VERY SOFT 3 prape - s‘o MONITORING WELL SAMPLE 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
GENERALLY SOFT 2704 0.55 10 2.5 SWEwS  INFERRED ROCK LINE e zovE TER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES ¢ 109 BPF INTERVENING IMPERVIOUS STRATUM.
:{:‘TTE';‘:“‘-Y MEgITl"?FS”FF ; Ig ﬁ:' 0.5 T? L A sTaLLaTion AT RECGMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE. OR DISCERNIBLE ONLY IN SMALL AND RESIQUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING GF ROCK.
1 Al v -
(COHESIVE) VERY STIFF 15 70 30 2 mo42 TTree ALLUVIAL SOIL BOUNDARY SLOPE INDICATOR TRIAXIAL SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK QUALITY DESIGNATION (R.0.D. - A MEASURE OF ROCK GUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 54 257025 o O A ALSD AN EXAMPLE, ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TN OF INSTALLATION CBR - CBR SAMPLE EXPRESSED AS A PERCENTAGE
TEXTURE OR GRAIN SIZE ROCK STRUCTURES ROCK HARDNESS 8
PT N- R
()~ SPT N-VALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HEND SPECIMENS REGUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 49 e 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 20 042 025 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD Can BE ot e, OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
COARSE FINE 0 DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
BOULDER COBBLE GRAVEL sanD aND SILT cLAY
(BLORD (0B (GR) (St S0) PN L) L) AR - AUGER REFUSAL FRAC. - FRACTURED SL. - SILT, SILTY MODERATELY  CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
o - o oo Py 8T - BORING TERMINATED FRAGS. - FRAGMENTS SLL - SLIGHTLY HARD ﬁicﬁlﬁéﬁﬁr?aﬁﬁf’s BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED SUIP PLANE.
GRAIN - MM 2.9 - - 0. CL. - CLAY HIL - HIGHLY TCR - TRICONE REFUSAL .
SizE N1 ¥ : CPT - CONE PENETRATION TEST  MED. - MEDIUM W - MOISTURE CONTENT MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT, STANDARD PENETRATION TEST (PENETRATION RESISTANGE) (SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
HARD CN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXIMM SIZE BY HARD BLOWS OF THE A 140 LB HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF | FQOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS CSE. - COARSE MICA. - MICACEOUS V. - VERY POINT OF A GEOLOGISTS PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1 FOOT PENETRATION
TOISTURE Sem FIELD MOISTUR DMT - DILATOMETER TEST MOD. - MODERATEL Y VST - VANE SHEAR TEST . WITH 6 BLOWS.
(Sg';m n Uumrs? £ n%s%mgmx € GUIDE FOR FIELD MOISTURE DESCRIPTION OPT - DYNAMIC PENETRATION TEST NP - NON PLASTIC 7Y - UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
BERG ! e - VOID RATIO PMT - PRESSUREMETER TEST 7~ DRY UNIT WEIGHT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE _RECOVERY (SREC. - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
e OF STRATUM AND EXPRESSED A3 A PERCENTAGE.
- SATURATED - USUALLY LIOUIO; VERY WET, USUALLY F.- FINE SAP. - SAPROLITIC PIECES CAN BE BROKEN BY FINGER PRESSURE.
" 4 FOSS. - FOSSILIFERQUS SD. - SAND, SANDY STRATA ROCK QUALITY DESIGNATION (3.R.0.D. - A MEASURE OF ROCK OUALITY DESCRIBED BY:
(saT) FROM BELOW THE GROUND WATER TABLE - . . VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES I INCH
LIQUID LIMIT ) SOFT OR MORE [N THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 18 CENTIMETERS DIVIOED
L 0 . BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC SEMISOLID; REGUIRES DRYING TO FINGERNAIL, £ solLs TAINING O TTER.
; TOPSOIL (T.S.) = SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
ey THET SO0 Al OPTIMUM MOTSTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
=
P PLASTIC LiMIT BRILL UNITS: ADVANCING TO0LS: HAMMER TYPE: TERM PACIN Ry o conE THICKHESS BENCH MARK: ELEVATIONS DERIVED FROM DTM
PTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE AUTOMATIE MANUAL VERY WIDE MORE. THAN 10 FEET THICKLY BEDDED 15 - 4 FEET
oM _|. OPTIMUM MOISTU D CLAY BITS WIDE 3 70 10 FEET ELEVATION:
SL.|. SHRINKAGE LIMIT MOBILE B- 57 MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET LEVATION:
D 6° CONTINUGUS FLIGHT AUGER CORE SIZE: CLOSE 0.6 TO I FEET VERY THINLY BEDDED 0.3 - 0.16 FEET
- DRY - @ R L waTER 10 J i VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8 HOLLOW AUGERS D‘B ) THINLY LAMINATED < 0.008 FEET
PLASTICITY ] ome-asc [] wero Faceo Fincer sits [ INDURATION
— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX D DRY STRENGTH TUNG.-CARBIDE. {NSERTS
NONPLASTIC 2-5 VERY LOW (] cme-sse [ FRIOBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT [ cosme ] wr covencer O GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM 0O :
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HieH O U BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR [T ricone * TUNG.-CARB. HAND AUGER
] omer [ sowoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) (] core arr [ vae sem st DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER D OTHER EXTREMELY INOURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
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STATE oF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
MICHAEL F. EASLEY P.0. BOX 25201, LYNDO TIPPETT
(GOVERNOR RALEIGH, N.C. 27611-5201 : SECRETARY

July 18, 2003
NCDOT
Geotechnical Unit
12033-D Independence Blvd.
Matthews, NC 28105

STATE PROJECT: 8.1581301

TIP NUMBER: U-3456

F.A. PROJECT NO.: STP-0001(7)

COUNTY: Richmond

DESCRIPTION: US-1 from SR 1424 to SR 1640 in Rockingham

SUBJECT: Geotechnical Report — Structure Foundation Investigation
Retaining Wall — Station 113+15-L- to Station 117+30-L-

PROJECT DESCRIPTION

This is the report for a English Units project Structure Foundation Investigation for a planned
retaining wall on the right side of -L- in the vicinity of 113+15 to 117+30 as part of the US-1
improvement project. }

Location: The site is located east of the town of Rockingham in south central Richmond County,
on I-74 at the Richmond Senior High School Athletic Field. This investigation was based on
the structure and location portrayed on, the Preliminary Plans delivered to Geotech on March
21,2003.

Proposed Structure (s): The proposed structure is a retaining wall up to 12 feet high, along a
portion of US-1, that will support the slope adjacent to a new right turn lane.

Equipment: A CME 550 off-road rig with automatic hammer, hollow stem augers and SPT
sampling equipment was used on this project

Drilling: The Geotechnical Unit completed 5 borings with SPT through hollow stem auger.

PHYSIOGRAPHY and GEOLOGY

Physiography: The project is at an elevation of 350 feet, in the Piedmont Physiographic Province.
It is on a divide between the Falling Creek Drainage to the south, and Hitchcock Creek
Drainage to the north, both tributaries to the Pee Dee River

Geology: The project is located west of the Orangeburg scarp in the Piedmont Physiographic
Province, but is in an area underlain by coastal plain stratigraphy.

Site Conditions: The proposed cut is in a 100” wide mound of fill placed above highway grade
during construction of the athletic field. The above grade portion of the wall will be backed
by fill.

U-3456

Richmond Co.
FOUNDATION MATERIALS
Stratigraphy:
The stratigraphy consisted entirely of coastal plain materials or fill soil derived from coastal
plain soil. '

Fill: The fill soil sand or clayey sand. PI values in the A-2-4 are non plastic. The PI values for
the A-2-6 soil range from 16 to 45, with the bulk of the results falling around PI =20. 50. The
following soil types were identified as fill soil:
(A-2-4): medium dense tan to orange, clayey sand
(A-2-6): loose to medium dense moist clayey sand
(A-1-b), medium dense coarse sand with gravel
Coastal Plain: The coastal plain soil contains sand, coarse sand and clayey sand in a layered
configuration, possibly with the layers tilted to the east.
(A-1): Purple white and tan mottled medium dense to dense coarse sand with pea gravel,
often wet.
(A-2-4): Mottled sand as in A-1, slightly clayey, medium dense to dense, moist to wet.
(A-2-6): Variegated multicolored medium dense to dense moist clayey sand.
(A-6): White and gray hard moist to dry silty sandy clay.
Hydrology: .
A “water table” was found expressed in almost all of the borings at an elevation of about
329°. Perched water or saturated zones, which did not persist for 24 hours, were found higher
in the coastal plain section, and in the fill.
CLOSING STATEMENT
The geotechnical foundation investigation, and analysis and recommendations are based on
Preliminary Plans marked “25% Submittal”. If any significant changes are made in the design or
location of the proposed structure, the subsurface information and recommendations will have to
be reviewed and modified as necessary.

Respectfully Submitted

~ Rogef Q Callaway, L.G.# 1098

Project Geologist
Geotechnical Unit, Matthews Field Office
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" NORTH CAROLINA DEPARTMENT OF TRANSPORTATION | | NORTH CAROLINA DEPARTMENT OF TRANSPORTATION |
GEOTEGHNICAL UNIT BORING LOG smr: o ____ GEOTECHNICAL UNIT BORING LOG __ smr: o 1

PROJECT NO. 8.1581301 |D. U-3456 | COUNTY RICHMOND | GEOLOGIST MURRAY C.C. PROJECT NO. 8.1581301 |D. U-3456 | COUNTY RIcHMOND | GROLOGIST MURRAY C.C.
SITE DESCRIPTION US 1 WIDENING FROM SR 1424 TO SR I1640/SR 1442 GROUND WATER SITE DESCRIPTION US I WIDENING FROM SR 1424 TO SR 1640/SR 1442 GROUND WATER
BORING NO. B-I |BORING LOCATION 113 +15.00 |OFFSET 7500 | ALIGNMENT L 0HR. (PW)220 BORING NO. B-2 [BORING LOCATION 114+ 35.00 |OFFSET 6400 | ALIGNMENT L 0HR 240
COLLAR ELEVATION 352.26 | NORTHING  438960.2901 | EASTING  1784764.1239 # HR. COLLAR ELEVATION 352.32 | NORTHING  438988.5393 | EASTING 1784882.3355 um
TOTAL DEPTH 243 | DRILL MACHINE MOBILE B-57  |DRILL METHOD H.S. AUGERS | HAMMER TYPE AUTOMATIC TOTAL DEPTH 252 | DRILL MACHINE MOBILE B-57  |DRILL METHOD H.S. AUGERS |HAMMER TYPE AUTOMATIC
START DATE 51203 [COMPLETION DATE 51203 [SURFACE WATER DEPTH [DEPTH TO ROCK START DATE 51203 [COMPLETION DATE #7203 | SURRACE WATER DEPTH [DEPTH TO ROCK

L

cLey. |PEPTH/BLOW COUNTIPEN] _ BLOWS PER FOOT saupLe| W/ TE SOIL_AND ROCK cLcy. |PEPTHBLOW COUNTIPEN] _ BLOWS PER FOOT savpLE| W, /[ SOIL AND ROCK
S FT) |0.540.510.5{FT)[Q 25 50 75 100|NUMBER | A0l G DESCRIPTION " FT) 0.510.510.5{FT)Q 25 50 75  100|NUMBER| Ao1l ¢ DESCRIPTION
SSe2t T i [ (ARTIFICIAL FILL) ORANGE-TAN 3252 Ipiatints inlnilly Iniuiuly INiaialn 3 (ARTIFICIAL FIL) ORANGETAN
00+ 5 X 350,00 e g - -
9000728 19|98 | S5-58 | M K& TAN MED.DENSE MED, PLASTIC t37|4l6|8]|1 |- || sse6 | M [ A2Y
+ | (PI=22) CLAYEY SAND (A-2-7) T L B R KE
14500k :d s b 82 | 91314 1| -] ss67 | M K3
e AR 8559 | M i TAN MED.DENSE CLAYEY SAND Trer |78 |13] 1| | ss68 | w RS ORANGE WHTTE AND TAN
T10.3 |12 7 |14 | S5-60 | M S\ /] Tu2 1718 l12l1 |[E-%® | 8869 STpwhES ) =90) (4.9
340.00F108 |12 114 | 15| | ss-61 | u BES\TAN V.STIFF SANDY CLAY (A-7-6) 34000 _ | _ | | . LA T MW P88 ORANGE-WHITE AND TAN
T TAN-WEITE MED. DENSE TR 718 o [Ep— B %{,}ETDHDENSE MéICzACVEL“},YEX IfjfE- SAND
Th-3 1515 11211 §5-62 CLivey SAD.HiGH PLASTIC [ Tie2 |8 |13|2g] 1 |- iy O A AT Forros x e A
335.007.8 |18 |15 |15 | 55-63 [=29) (A-2-7) 335.00~ P T R3& DENSE CSE.SAND (A-15)
T 4 (COASTAL PLAIN) T18.7 (15|17 21| | |7 | ssro | M N Wl s caay i s |
+203 191112} 1 SS-64 soom| TAN-WHITE TO PURPLE-TAN-WHITE Toro lialialoel « (17—~ - == N CSE SANDY CLAY (A6) LOW
T &b w3 \ MED. DENSE TO DENSE SLL MIC. L2122 13|14 |15 | |F--—29- 1 - -1 --2] u %—\PLASTIC  CLay (-6 LOW. Ia
330.00022.8 | 8 | 8| 9| | S5-65 [ SAT. 5 \\SILTY CLAYEY SAND (A-2-4) B0 i lsls | a1 |F-f S e | 7 BES e
T \ggg%ﬁg%ﬁgm MED. DENSE / T | Sgtinlints infaliols Infulinie infulinte 7\ W B2 \yED. DENSE CSE SAND (4-1) [
325.00 il il el M \PURPLE—TAN»WIHTE MED. DENSE / 325-00‘::' il aalaliel S PR D, DENGE CLAYRY CSE. SAND [
I DR MU SN - NOTE: ALL PERCHED WATER TABLES X SR R B R NOTE: ALL PERCHED WATER TABLES
320.00- » Rt It Reeieis i (PW) ARE ESTIMATED 320,00 i Reaieis nieieis Riaiis (PW) ARE ESTIMATED
3500+ S S Sl 300t S ) S S
310.00— SR Eeeiets et eleiels 310,004~ Il Il Rl il
305004 R S R 10800 R E
s00.00 P e e 300004 P e e
29500 S S ot 29500 R R R
0004 BERH R 000t R e A A
285.00- il pletelel shetated sl 285,004 il sl sl delet
280.00+ Eeeiels Eeleiets Bl Ittty 280.00+ etk il il Seteiels
T dpiintinde inluliel Rafutiate intetuty § B8 BORING TERMINATED AT T dptiutintl Satalinls Indulnde Inintule BORING TERMINATED AT
r | | | | | il abululil Ml ELEV, 327.96 IN MED. DENSE B I A N N | il plalalil el ELEV. 32712 IN MED. DENSE
| 21500+ Y SRy Sy iy CSE. SAND ’ | 275,001 ST Sy ey Sty | |CLAYEY ‘€SE. SaND




- NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 1

GEOTECHNIGAL UNIT BORING LOG

SHEET 1 OF 1

PROJECT NO. 8.1581301

|D. U-3456

| COUNTY RICHMOND

| GEOLOGIST MURRAY C.C.

SITE -DESCRIPTION US 1 WIDENING FROM SR 1424 TO SR 1640/SR 1442

GROUND WATER

BORING NO. B-3

|BORING LOCATION 115 +00.00

| OFFSET

58.00

| ALIGNMENT L

0 HR. 240

COLLAR ELEVATION 352.14

| NORTHING 439004.6110

| EASTING 1784946.1113

U4 HR.

(PW) 12.0

TOTAL DEPTH 25.4

| DRILL MACHINE MOBILE B-57

| DRILL METHOD H.S. AUGERS

| HAMMER TYPE AUTOMATIC

START DATE 51203

| COMPLETION DATE 51203

| SURFACE WATER DEPTH

IDEPTH TO ROCK

DEPTH

ELEV. (FT.)

BLOW COUNT
0.510.510.5

PEN.
(FT.)

BLOWS PER FOOT

0 25

50 5

100

SAMPLE
NUMBER

v
MOL.

L
0
G

SOIL AND ROCK
DESCRIPTION

fal
v

- 3.9

350,004

- 6.4

+ 8.9

340,00 4
T 13.9
- 16.4
T 18.9
- 21.4

—E 23.9

A
SN
w
o
T
‘1

2 2 »)
Z [~ [

19
12
4
11
1
8
5
5
12

12
12
7
11
19

w @

O O 0O N O

SS-75
SS-76

OO
AR

DAL AL
XAXRIAXR

MED. DENSE CLAYEY

4 (A-249)

4 (ARTIFICIAL FILL) ORANGE LOOSE TO

CSE. SAND

XX
et RO

¢ ORANGE MED.DENSE CSE.SAND
(A-1-)

%ﬁsza =

ORANGE AND GRAY MOTTLED

\ MED. PLASTIC (PI=

MED. DENSE CLAYEY CSE.SAND

19) (A-2-7)

(COASTAL PLAIN) TAN AND ORANGE
MED. DENSE CLAYEY CSE.SAND

WITH HEAVY IRON

OXIDE

LOW PLASTIC (PI=11) (A-2-6)

’

00000

PURPLE-WHITE AND TAN
MED. DENSE CSE.SAND (A-1-}

(LAMINATED SEDIMENTS 127

~SOME_CLAY, SOME

EDS,
SAT. SAND)

NOTE: ALL PERCHED
(PW) ARE ESTIMATED

CSE. SAND

WATER TABLES

BORING TERMINATED AT
ELEV. 326.74 IN MED. DENSE

| NORTH CAROLINA DEPARTMENT OF TRAN@P@RTATH@N.
GEOTECHNICAL UNIT BORING LOG

SHEET 1 OF 1

PROJECT NO. 8.1581301 |ID. U-3456 |COUNTY RICHMOND

| GEOLOGIST MURRAY C.C.

SITE DESCRIPTION US 1 WIDENING FROM SR 1424 TO SR 1640/SR 1442

GROUND WATER

BORING NO. B« |BORING LOCATION 115+ 75.00 |OFFSET  57.00

| ALIGNMENT L

0 HR. 240

COLLAR ELEVATION 352.51 | NORTHING 439017.9496

| EASTING 1785020.4698

% R, (PW) 140

TOTAL DEPTH 249 | DRILL MACHINE MOBILE B-57

| DRILL METHOD H.S. AUGERS

[HAMMER TYPE AUTOMATIC

START DATE 51303 |COMPLETION DATE 51303

| SURFACE WATER DEPTH

IDEPTH TO ROCK

SAMPLE
NUMBER

ELEV. DEPTH|BLOW COUNTIPEN. BLOWS PER FOOT

(FT.) 10.510.510.5{F 7.9 25 50 15

100

v,
MOL.

L
0
G

SOIL AND ROCK
DESCRIPTION

—

345.00——

30009734 |11 |12 e T
T |12]114]16 [
33500015 4 13|16 | ss-79

2%0.30- (L e

20004 e A
215001 e T

PW

3056|2121 31 e e :
s il il M [E3 (ARTIFICIAL FILL) ORANGE LOOSE
350.00~ SSRNE N 2~ SAND
1 3.4 - - - -1t ---1| SS-77 | M [XiY ORANGE MED.DENSE CLAYEY
T S Rty 3 CSE. SAND (A-2-7)
- 5.9 Rl Walaiet :J MED. PLASTIC (PI=21)

Eé%11 582

(COASTAL PLAIN)
ORANGE-WHITE MOTTLED MED.DENSE

<s¥T0 DENSE CLAYEY CSE.SAND (A-2-6)
dMED. PLASTIC (PI=16)

MW

SAT.

000000000k ¥s 1o
0000000000k
0000000000

PURPLE-WHITE AND TAN MOTTLED

MED.DENSE CLAYEY CSE.SAND (A-1) |

NOTE: ALL, PERCHED WATER TABLES

(PW) ARE ESTIMATED

BORING TERMINATED AT
ELEV. 327.61 IN MED. DENSE
CLAYEY CSE. SAND




. N@RT[H] CAROLINA DEPARTMENT OF TRANSPORTATION |
GEOTECHNICAL UNIT BORING LOG SHEET 1 OF 1

PROJECT NO. 8.1581301 |D. U-3456 | COUNTY RICHMOND | GROLOGIST MURRAY C.C.
SITE DESCRIPTION US 1 WIDENING FROM SR 1424 TO SR 1640/SR 1442 - GROUND WATER
BORING NO. B-5 [BORING LOCATION 117+ 20.00 |OFFSET 60.00 | ALIGNMENT L 0 HR. 12.0
COLLAR ELEVATION 341.09 | NORTHING 439040.8597 [EASTING 17851647514 ym W20
TOTAL DEPTH 151 | DRILL MACHINE MOBILE B-57 | DRILL METHOD H.S. AUGERS |HAMMER TYPE AUTOMATIC
START DATE 51303 | COMPLETION DATE 51303 | SURFACE WATER DEPTH IDEPTH TO ROCK
ELEV DEPTH|BLOW COUNTIPEN. BLOWS PER FOOT SAMPLE | ¥ {(—) SOIL AND ROCK
*1(FT.) 10.540.5%0.54(FT.)| 0 25 50 5 I00] NUMBER | Aol G DESCRIPTION
24100 T 0 ] ] ») ] \7 ;1— I B “—__‘;———‘_—*_M QO QN
2000+ - |1 oo PP | M OR%H (ARTIFICIAL FILL)TAN TO GRAY
T (S JEEY RN S A pEE LOOSE CSE SAND (A-2-4)
T 3. oSl Mty Attt At 1(COASTAL PLAIN) TAN LOOSE
+ 36022 A bbb ) ST M B D (Ao
335.00F 60 | 43|41 ||XF-F---F---F--- o
| T i iy ininlinte Rnnfielly Rnftind o TAN-WHITE-GRAY (LAYERED CLAY
+86 1516 | 7 DX ) 8882 %éﬁ’f | SAND) 70 PURPLE MED. DENSE
33000000 | 7|8 (8|1 |F-3dg- -] o B HED. PLASHIC 120)
TI36 |78 13| 1 || X o0 AVARte
325.001~ pipintiel pintliet piulolnl piptntel  |NOTE: ALL, PERCHED WATER TABLES
T R e T (PW) ARE ESTIMATED
32000+ hphate inhetaty Euloly kel
.00+ ) T B ere
310,00 R Rl Rl ikl
s05.00+ e B
son.00f SRR LR R e
295.00+ Shoielel Pl el St
2s000F S RN EEEE Ot
28500% B R E
2000% [ R OEEt Lt
rrs00t e A R e
1000t EERN EEER T
£ Sty Entiy EaSaR RS BORING TERMINATED AT
265005 e i e ELEYV. 32599 IN MED. DENSE
| 265,00 Siniel Sl tiatatel Mt CLAYEY CSE.SAND




PROJECT: 8.1581301 U-3456

COUNTY: RICHMOND

TEST RESULTS

SITE DESCRIPTION: RETAINING WALL @ STA. 113+15.00 -L- 45.00' RT. TO STA. 114+90.00 -L- 56.75' RT. TO STA. 117+30.00 -L- 56.75' RT.

SOIL SAMPLE RESULTS

SAMPLE NO. OFFSET

SS-57
§S-58
SS8-59
SS-60
SS-61
SS-62
SS-63
SS-64
S§-65

$S-66
SS-67
SS-68
SS-69
$S-70
SS-71

SS-72
SS-73
SS-74
SS-75
§8-76

$S-77
SS-78
SS-79

SS-80
SS-81
SS-82

75 RT
75 RT
75 RT
75 RT
75 RT
75 RT
75 RT
75 RT
75 RT

64 RT
64 RT
64 RT
64 RT
64 RT
64 RT

58 RT
58 RT
S8 RT
58 RT
58 RT

57RT
57RT
57RT

60 RT
60 RT
60 RT

STATION

B-1
113+15
113+15
113+15
113+15
113+15
113+15
113+15
113+15
113+15

B-2
114+35
114+35
114435
114+35
114+35
114+35

B-3
115+00
115+00
115+00
115+00
115+00

B-4
115+75
115475
115+75

B-5
117420
117420
117+20

DEPTH
INTERVAL

0.00-1.50

2.80-4.30

7.80-10.30
10.30-11.80
12.80-14.30
15.30-16.80
17.80-19.30
20.30-21.80
22.80-30.30

3.70-5.20
6.20-7.70
8.70-10.20
11.20-12.70
18.70-20.20
23.70-25.20

0.00-1.50
8.90-10.40
11.40-12.90
18.90-20.40
21.40-22.90

3.40-4.90
13.40-14.90
18.40-19.90

0.00-1.50
3.60-5.10
8.60-10.10

AASHTO
CLASS

A-2-6(1)
A-2-7(2)
A-2-4(0)
A-7-6(8)
A-2-73)
A-2-4(0)
A-2-4(0)
A-1-b(0)
A-2-4(0)

A-2-4(0)
A-2-4(0)
A2-7(2)
A-1-b(0)
A-6(1)
A-2-4(0)

A-2-4(0)
A-1-b(0)
A2-7(1)
A-2-6(0)
A-1-b(0)

A-2-7(1)
A-2-6(1)
A-1-b(0)

A-2-4(0)
A-2-4(0)
A2-7(2)

23
21
29

30
23
17

14
27
21
20
38

11
22
11
12

24
29

LL

41
25
73
51
26
28
21
23

25

48
21
35
25

24
21
45
33
27

42
39
23

15
15
45

Pl

15

22

45

29

NP
NP

NP

20

14

NP

11

21
16
NP

NP
NP
20

C.SAND F.SAND  SILT CLAY

57.8
58.8
62.6
58.2
60.0
19.5
72.0
79.2
70.7

64.5
69.4
53.2
71.0
49.9
70.1

63.5
73.0
58.7
65.3
74.2

61.0
63.6
76.0

65.8
74.6
59.0

% BY WEIGHT

13.5
134
17.8
5.8

10.5
53.4
12.3
10.5
15.0

16.0
203
12.8
135
14.7
14.2

14.1
17.0
8.9

12.4
10.9

10.8
10.4
11.4

217
132
9.0

45
47
3.5
3.7
4.4
6.9
1.6
23
22

34
22
5.8
34
143
4.6

53
2.9
53
6.2
5.8

4.1
5.9
2.6

6.4
4.1
5.9

24.1
23.1
16.1
322
252
20.1
14.1
8.0
12.1

16.1
8.0
282
12.1
211
1.1

17.1
7.0
272
16.1
9.1

24.1
20.1
10.1

6.0
8.0
26.2

% PASSING SIEVES
10 40 200
90 50 27
95 54 28
95 57 20
97 50 36
9% 48 29
97 90 28
92 4] 15
100 48 11
98 57 15
93 53 19
99 57 11
9% 56 33
92 44 15
95 58 38
94 51 16
93 49 2
95 47 11
92 46 31
91 46 21
99 45 15
93 49 27
92 44 25
97 49 13
100 60 14

© 100 51 13
92 45 31

% %
MOISTURE ~ ORGANIC

UNIT  VOID
WT. (@) RATIO

ROCK SAMPLE RESULTS

SAMPLE NO.

OFFSET

STATION

DEPTH
INTERVAL

ROD  UNITWT

Q(MPa)
(MPsi)

E(MPa)
(MPsi)



