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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT iS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARICUS FIELD BORING LOGS, ROCK CORES, AND SOL TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECTED M RALEIGH BY CONTACTING THE N.C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (9i9) 250-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,NOR THE FIEELD
BORING LOGS, ROCK CORES, OR SOR. TEST DATA IS PART OF THE CONTRACT.

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

WITHIN THE BOREHOLE, THE LABORATORY SAMPLE DATA AND THE N SITU (N-PLACE) TEST DATA €AN BE
RELED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETARS 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 INTERPRETATIONE MADE OR OPNION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED, THE BIDDER OR
CONTRACTOR 1S 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 CLAB FOR ADDITIONAL COMPENSATION CR FOR AN EXTENSION OF TBME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE WNDICATED IN THE SUBSURFACE NFORMATION.
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NOTE - THE INFORMATION CONTANED HEREWN IS NOT IMPLIED OR GUARANTEED BY TYHE N, C, DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS

(PROTECC

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECFICATIONS, OR CONTRACT FOR THE PROJECT,

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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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

D STATE PROJECT NO.|SHEET NO. [TOTAL SHEETS

U-4p12 8.1352381 2 16

SOIL DESCRIPTION

GRADATION

ROCK _DESCRIPTION

SOIL S CONSIDERED TO 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 T286,ASTM 0-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE:

WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
_UNIFORM- lNDltATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
"POORLY GRADED
GAP-GRADED- [ND[C&TES A MIXTURE OF UNIFORM PARTICLES OF Tw0 OR MORE SIZES.

ANGULARITY OF GRAINS

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

TERMS AND DEFINITIONS

HARD ROCK [S 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 @.1 FOOT PER 68 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK [S 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 TQ ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TQ ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

WTERBEROED SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 109 BLOWS OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY SIF. G SEIY LR, MO WO FRE SAD LRERSIHGHL PUSTE A6 "‘ ROCK (WR PER FOOT, ARTESIAN - GROUND WATER THAT [S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION pr——— e T COAReE A TS A VT I Fook TRT AT WHICH 1S [S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELOSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (5% PASSING *200) €385% PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. nggls? GkgB:gESC:!SJ. E;C- i CALCAREQUS (CALCY - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
Al AIN MET, PHIC AND NON-COA!
GROUP ot la3] a-2 aafasas]a7]ag a2 [A405 COMPRESSIBILITY ol CRYSTALLINE MR B T T oD e A . ROCK TypE | COLLUVILM - ROCK FRAGMENTS MIXED VITH SOIL OEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. [a-t-ala-tb a-2-4]a-2-5[a-2- sa-2-7 Te] A3 | AGAT SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 30 - INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE.
3353 eSSy N MODERATELY COMPRESSIBLE LIQUID LIMIT 31-50 COASTAL PLA COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SYMaoL [B9SS: J}, = NN CORE_RECQVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
B33 :f%,q“skﬁg;’{}‘- \\ NN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 :SCE}QIMENTARY ROCK [ T I g:éLEE;lEJggL.E 1l_zgt:« TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CENGTI OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 My GRANULAR MUCK, GRANULAR  SILT- CLAY ROCKS OR CUTS MASSIVE ROCK.
®ap |30 WX sois | SHA PEAT ORGANIC MATERIAL SOLLS S0ILS OTHER MATERIAL
. SOILS - ] FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
208 15 Mx 35 Mx 36 MM36 MN TRACE OF ORGANIC MATTER 2 - 3 3-8% TRACE 1- 0% HAMMER IF CRYSTALLINE ORZONTA
LITTLE ORGANIC MATTER 3- 52 5 -12% LITTLE 10 - 20% * ORIZONTAL, .
LIOUID LINIT 49 Mxi4l MN |40 MXIHL MN |40 Mxi4l MN |48 Mxidl MN SOILS WITH MODERATELY ORGANIC % - 0% 12 - 20% SOME 28 - /% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP _OIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INOEX | 6 MX | NP, [1g MX{1o MX|tL MN it MN |10 MX I8 MX|IL MN jiL MN LITTLE OR WigHLy | MIGHLY ORGANIC 0% 5207 HIGHLY 5% AND ABOVE V. SLL) g:v:rg;f;:'. Clsgosf;luﬂsgecmsn FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX 2 [ [} ] 4 Mx |8 MX hz Mx|l6 MXNo Mx}  MODERATE ORGANIC GROUND WATER g FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
— AMOUNTS OF | gons SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANGTHER PARALLEL TO THE FRACTURE.
USUAL TYPESSTONE FINE| SILTY OR CLavEY | SILTY | clavey ORGANIC hVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. LI 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME OCCASIONAL FELDSPAR ;
OF MAJOR  |GRAVEL AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERILS | smp  [SPND| CRAVEL AND SAND | SOILS | SOILS h A STATIC WATER LEVEL AFTER_ 24 HOURS.
TN, BATIG MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT -~ ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND BISLODGED FROM
S b " NT T Far 70 PO0R | TR 10| poor  |uweurm Vew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA (MoDJ GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
A EXCELLENT TO GOOD AIR TO PO POOR ABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUU‘-» SPRING OR SEEPAGE WITH FRESH ROCK, ihgongw (F.P) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
PLOFA7S=LL.- 30 :PLOF A-7-6 >LL.- 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL )
CONSISTENCY OR DENSENESS MISCELLANECUS 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 S— (MOD.SEV)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK, ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR ROADWAY EMBANKMENT -
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE cunmas%;/ep}sgn)susm w?n? o e TON Gg i TEST BORING SAMPLE IF _TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
HRLLE) DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED] | oo _ o cuetr.LIKE RIDGE GR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY VERY LOGSE P2 SOIL SYMBOL @ AUGER BORING o (SEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED 7O SOME Tre LATERAL ENTENT
CRANULAR LOOSE 47019 S- BULK SAMPLE EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
M TERTAL. MEDIUM DENSE 10 70 30 wa ARTIFICIAL FILL OTHER THAN CORE BORING §S- SPLIT SPGON [F_TESTED, YIELOS SPT N VALUES > 100 8PF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) e 38 T0 58 ROADWAY EMBANKMENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT | MOTTLED MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING N
b = —  INFERRED SOIL BOUNDARIES ST- SHELBY TUBE . SEV.) THE MASS [S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK GF GOOD DRAINAGE.
VERT SOFT el pry & MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABQVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 T0 0.5 =/Zv7 INFERRED ROCK LINE PIEZOMETER RS~ ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESIED, YIELOS $PT N VALUES < (00 BPF INTERVENING IMPERVIOUS STRATUM.
ST MO STIFF pLA esTO L, ALLUVIAL SOIL. BOUNDARY D eTaLLaTION AT~ RECOMPACTED COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
-r < v - 2
(COHESIVE) VERY STIFF 15 10 38 270 4 T SLOPE INDICATOR TRIAXIAL SAMPLE 2E2;T§ﬂEgXA°°M'P‘CLE“TR”mNS' QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (R.0.DJ- A MEASURE OF ROCK OUALITY DESCRIBED BYs TOTAL LENGTH OF
HARD >30 >4 /8% DIP/DIP DIRECTION OF O weraation CBR - CBR SAMPLE : ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
D~ SPT N-vALUE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES SAPROLITE (SAP. - RESIOUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 20 @42 825 0.075 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
P - ABBREVIATIONS HARD ‘T:SNDEEAESRSZS‘DEngE[ﬁgf € OR PICK ONLY WITH DIFFICLLTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT,WHICH HAS BEEN EMPLACED PARALLEL
" T0 THI 1]
BOULDER copeLE CRAVEL SAND SAND o~ il AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE e SEOUIND P oYY O T ey moocs
(BLOR, X ©R) (CoF. 209 Py k BT - BORING TERMINATED SO - SAND, SANDY e S Tas By D B o R e o s IncHES DEEP oA SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
GRAIN MM 305 75 2.0 2.25 2.05  8.005 o oNE PENETRATION TEST ey BY MODERATE BLOWS. SLIP PLANE.
size w12 3 _ conm TCR - TRICONE REFUSAL MEDIUM  CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS ® OR B.P.F) OF
CSE. - COARSE e CAN BE EXCAVATED IN SHALL GHIPS 70 PEICES L INCH MAXINUM SIZE BY HARD BLONS OF THE A 148 LB, HAMMER FALLING 33 INCHES REGUIRED TO PRODUCE A PENETRATION OF | FOGT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST Y - UNIT WEIGHT POINT OF & GEOLOGISTS PICK. A 2 INCH QUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS LESS THAN @.t FOOT PENETRATION
SOIL MOISTURE SCALE FIELD MOISTURE UPT - DYNAMIC PENETRATION TEST 7Yy - DRY UNIT WEIGHT WITH 68 BLOWS.
o GUIDE FOR FIELD MOISTURE DESCRIPTION o - VOID RATIO d SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION . e W - MOISTURE CONTENT 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
! ; OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY F0SS. - FOSSILIFERQUS V. - VERY PIECES CAN BE BROKEN BY FINGER PRESSURE.
,
(SAT FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY DESIGNATION ISR.0.0. - A MEASURE OF ROCK GUALITY DESCRIBED BY:
w LIOUID LIMIT FRAGS. - FRAGMENTS SOFT OR MORE IN 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 10 CENTIMETERS DIVIDED
oLastie T MED. - MEGIUM PINGERNALL, BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLI0; REQUIRES DRYING TO .
RS:?E - WET -t ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TOPSOIL (T.S) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC LIMIT
ik I ORILL UNITS: ADVAKCING TO0LS: RANNER TYPE: LERM SFACING VERY :_-Ex%.v BEDDED L?If%earsﬁ BENLH MATK:
oM _|_ OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE D CLaY BITS X AUTOMATIC D MANUAL :?DR; WIDE ’3‘0:35 :mé? FEET THICKLY BEDDED 15 - 4 FEET
SLL. SHRINKAGE LIMIT MOBILE B-___ WODERATELY CLOSE 110 3 EEET THINLY BEDDED 2.6 - 15 FEET ELEVATION:
AL WATER T 6" CONTINUOUS FLIGHT AUGER CORE SiZEs CLOSE 0.6 T0 1 FEET VERY THINLY BEODED 0.03 - 216 FEET
- DRY - @ e oo s T° O VERY CLOSE LESS THAN 016 FEET THICKLY LAMINATED 0.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8 HOLLOW AUGERS D'B i THINLY LAMINATED < 0.008 FEET
PLASTICITY E] CME-45C HARD FACED FINGER BITS D'N INDURATION
— FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [] runc.caretoe mserTs
NONPLASTIC 8-5 VERY LOW CME-550 O~ FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 615 SLIGHT [ cosme  [] w/ aovancer TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
- M 3
L‘f& A, ;‘56":; MORE oy [ eormaBLE HotsT [ rcone ssteeL TEET | [ PposT HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR [ rricoxe * TUNG.-CARB, HAND AUGER
[ omer 0 —_ [ sounome roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT I v svene Tosr DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer ] omer EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
[] ot SAMPLE BREAKS ACROSS GRAINS.

REVISED 09715700
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N X ~ : , Iy DI[V]ISI[@N OF H]GHWAYS : STATE PROLNO. RAPROLNO, DESCRIPTION
Py : : 8.1352301 MA-NHF-15(8] PE
b LOCATION: US 15-501 FROM NORTH. OF MT MORIAH ROAD
TO SOUTH OF GARRETIT ROAD.
TYPE OF WORK: GRADING, DRAINAGE, PAVING, WIDENING, o 0\5‘3\‘»
RESURFACING, STRUCTURES, AND CULVERT /\\V 2 k
o)
0
‘%
z
Ew___HOP
A\ =
VICINITY MAP
-L- POT STA. 34+00.00 : &
BEGIN STATE PROJECT 8.1352301
BEGIN F.A.PROJECT MA-NHF-15(8) Y SERVICE ROAD
-L- POT STA. 85+20.00
Py END STATE PROJECT 8.1352301
Q END F.A.PROJECT MA-NHF-15(8)
o \%\ -
o
~ ST
<0 &
SEE SHEETS 9 AND 10 FOR DETOUR
g END_CONSTRUCTIO! INCOMPLETE PLANS
—RPC- STA, 214 07.8 BEGIN CONSTRUCTION : PRELIMINARY PLANS
L —RPC- STA, T1+00.00 THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF THE CITY OF DURHAM [P ¥or o fon covsmcrion |
Q [ GRaPHIC scALES | DESIGN pATA | PROJECT LENGTH h Propared in 11 Office of | HYDRAULICS ENGINEER Y DIVISION, OF HIGHWAYS =~
DIVISION OF HIGHWAYS
50 25 0 50 100] ADT 2002 = 50,524 1000 Birck Ridge Dr., NC, 27610
\ ADT 2025 = 99,100 LENGTH ROADWAY F.A. PROJECT MA-NHF-15(8) = 2002 STANDARD SPECIFICATIONS
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DEPARTMENT OF TRANSPORTATION

Michael F. Easley P.0. BOX 25201, RALEIGH, N.C. 27611-5201 Lyndo Tippett
GOVERNOR SECRETARY
March 24, 2003
STATE PROJECT: 8.1352301 (U-4012)
FEDERAL PROJECT: MA-NHF-15(8)
COUNTY: Durham
DESCRIPTION: US 15-501 from North of Mt. Moriah Road to South of
Garrett Road
SUBJECT: Geotechnical Report - Inventory

Project Description
This project consists of the widening of US 15-501 (-L-) beginning just north of I-40 and extending
northward to Garrett Road. To facilitate construction of two new bridges on -L- over New Hope Creek, a
temporary detour and detour bridge will be constructed left of -L- from approximately Sta. 60+00 to Sta.
79+94. The off-ramp from the west bound lane of [-40 (-RPC-) will also be widened as part of this project.

A geotechnical investigation was conducted during January and February 2003. A CME-550 ATV-mounted
drill machine with automatic hammer was used during the investigation. Standard Penetration Tests were
performed at selected locations and additional borings were advanced using continuous flight augers.
Representative soil samples were collected for visual classification in the field and selected samples were
submitted for laboratory analysis by the Materials and Tests Unit.

The following alignments, totaling 1.16 miles, were investigated. Subsurface soil cross sections of these
lines are included in this report.

Line Station Location
-L- 34+00 to 85+20 Main line
-RPC- 11400 to 21+07.8 Ramp C
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Areas of Special Geotechnical Interest
1) Groundwater: Groundwater was encountered within 6.0 feet of proposed grade at the following
location:

Line Stations Offset
-RPC- 12+00 to 16+50 RT

2) Unconsolidated Alluvial Soils: Unconsolidated, fine-grained, alluvial sediments occur on the project at
the following locations:

Line Stations Offset
-L- 66+50 to 80+00 LT
-L- 60+50 to 70+35 RT

3) Degradable Rock: Non-crystalline rock material with a high potential for slaking occurs
within the unclassified excavation limits at the following location:

Line Stations , Offset
-RPC- 13+00 to 16+00 ~ RT

Physiography and Geology
The project is located in the Piedmont area of North Carolina. Land use along the project corridor consists
of a combination of wooded land and businesses. Geologically, the project is located within the Durham
Triassic Basin. Soils are derived from the weathering of the underlying sedimentary rock which is
composed of Triassic sandstone and siltstone. These units are generally massively bedded and are near
horizontal.

Soil Properties
Residual Soils: These soils, consisting of clays, silts, and sands are derived from the in-place weathering of
the underlying Triassic Basin sandstone and siltstone. They consist of tan-brown, medium stiff to hard,
moist to wet, sandy and silty clay (AASHTO classification of A-6, A-7), tan-brown, medium dense, moist to
wet, silty and clayey sand (A-2-4, A-2-6) and tan-brown, very stiff to hard, moist, sandy silt (A-4). Residual
soils grade into weathered rock.

Alluvial Soils: These soils, consisting of sands, silts and clays, were deposited on residual soils. They
consist of tan-brown, soft to stiff, moist to wet, sandy and silty clay (A-6, A-7), tan-brown and tan-gray,
very loose to medium dense, wet, silty sand (A-2-4) and tan-gray, soft to medium stiff, wet, sandy silt (A-4).

Roadway Embankment Soils: These soils were encountered primarily in the existing roadway embankment
area in the alluvial plain adjacent to New Hope Creek. They consist primarily of brown, medium stiff, moist
to wet, sandy clay (A-6).
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Rock Properties
Triassic sedimentary rocks underlie the project area. These sedimentary rocks consist of sandstone and
siltstone. Non-crystalline rock requiring blasting was not found within 6 feet of proposed grade on this
project. Weathered rock was encountered within the proposed unclassified excavation in the cut section
right of Ramp C from -RPC- Sta. 12+00 to 16+50.

Groundwater
Groundwater was encountered within 6.0 feet below proposed grade in the one area noted above in “Areas
of Special Geotechnical Interest”.

Culvert at -L- Sta. 77+88
This culvert is to be extended to accommodate the two new lanes (see Plan Sheet No. 8). The culvert has a
90° skew and has up to seven feet of fill that will overlie the top of the culvert (see culvert profile on sheet
no. 16). The upstream portion of the culvert will lie on alluvial, silty sand (A-2-4); while the downstream
end of the culvert will lie on alluvial sandy and silty clay (A-6, A-7). The alluvial soils may need to be
undercut and replaced with suitable foundation material in order to prevent differential settling of the
structure. -

Respectfully submitted,

O T fchirter—
N. T. Roberson
Project Geologist
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EARTHWORK BALANCE CARD

Volumes in Cubic Yards

CLUSTERED PROJECT: B-3450/U-4009/U-4012 COUNTY Durham DATE 7/3/2007 SHEET | of2 SHEETS
TOTAL
LINE STATION STATION EXCAV. | ROCK | UNDERCUT | UNSUIT. |SUITABLE| TOTAL ROCK EARTH | EMBANK. | BORROW | ROCK |SUITABLE| UNSUIT. | TOTAL
(UNCL) | EXCAV. EXCAV. | EXCAV. EMB. EMB. EMB. +20% WASTE | WASTE | WASTE | WASTE
U-4012 SUMMARY NO. 1
-DETI-
L- 57+50.00 70+00.96 1002 1002 13275 13275 15930 14928
-L- 71+18.96 79+50.00 49 49 12583 12583 15100 15051
-DET2-
-L- 56+00.00 62+50.00 280 280 90 90 108 172 172
-L- 75+50.00 80+50.00 276 276 17 17 20 256 256
| SIUBTOTAL No. 1jl 1607 1607 25965 25965 31158 29979 428 428
U-4012 SUMMARY NO. 2
-DET3-
-L- 56+00.00 69+00.00 26 26 2407 2407 2888 2862
-L- 71+50.00 81+50.00 29 29 1168 1168 1402 1373
| SUBTOTAL NO. 2 55 55 3575 3575 4290 4235
l
U-4012 SUMMARY NO. 3
DETOUR REMOVAL
-L- 57+50.00 70+00.00 7577 7577 776 776 931 6646 6646
-L- 71+00.00 78+00.00 6638 6638 6638 6638
-L- (LEFT)
-L- 33+50.00 62+00.00 1695 1695 1954 1954 2345 650
-L- 62+00.00 69+00.54 23 23 2668 2668 3202 3179
-L- 71452.54 76+50.00 2176 2176 2611 2611
-L- 76+50.00 86+50.00 407 407 1006 1006 1207 800
' | SUBTOTALNO.3| 16340 16340 8580 8580 10296 7240 13284 13284
U-4012 SUMMARY NO. 4
-L- (MEDIAN)
-L- 33+50.00 62+00.00 477 477 701 701 841 364
-L- 62+00.00 69+00.54 15 15 5463 5463 6556 6541
-L- 71+52.54 76+50.00 2311 2311 2773 2773
-L- 76+50.00 86+50.00 172 172 344 344 413 241
SUBTOTALNO. 4| 664 664 8819 8819 10583 9919

Clust Bal Card 2.xls : U-4012

7/3/2007 1:51 PM
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EARTHWORK BALANCE CARD
Volumes in Cubic Yards
CLUSTERED PROJECT:  B-3450/U-4009/U-4012 COUNTY Durham DATE 7/3/2007 SHEET ) OF R SHEETS
TOTAL
LINE STATION STATION EXCAYV. ROCK UNDERCUT | UNSUIT. | SUITABLE| TOTAL ROCK EARTH | EMBANK. BORROW ROCK SUITABLE | UNSUIT. TOTAL
(UNCL.) EXCAYV. EXCAV. EXCAV. EMB. EMB. EMB. +20% WASTE WASTE WASTE WASTE
U-4012 SUMMARY NO. 5
-L- (RIGHT)
-L- 27+00.00 33+50.00 849 849 183 183 220 629 629
-L- 33+50.00 60+00.00 6386 6386 1546 1546 1855 4531 4531
-L- 60+00.00 69+00.54 2 2 26151 26151 31381 31379
-L- 71+52.54 79+00.00 12 12 8613 8613 10336 10324
-L- 79+00.00 86+50.00 1069 1069 360 360 432 637 637
SUBTOTAL NO. 5 8318 8318 36853 36853 44224 41703 5797 5797
U-4012 Summary No. 6
-RPC- | 11+00.00 \ 21+50.00 4071 735 3336 704 704 704 31 3336 3367
SUBTOTAL NO. 6 4071 735 3336 704 704 704 31 3336 3367
I |
SUMMARY TOTAL 31055 735 30320 84496 704 83792 101255 93076 31 22845 22876
ROCK WASTE IN LIEU OF BORROW 31 -31 -31 =31 -31
ADJUSTMENT FOR ROCK WASTE -6 -6
LOSS DUE TO CLEARING AND GRUBBING -900 -900 900
ESTIMATE FOR SHOULDER MATERIAL 5860 5860 7032 7032
WASTE IN LIEU OF BORROW -22845 -22845 -22845
PROJECT TOTAL 30155 735 29420 90356 735 89621 108281 78126 0 0
5% TO REPL TOPSOIL ON BORROW PIT 3907
|
GRAND TOTAL 30155 735 89621 108281 82033
ESTIMATED ADDITIONAL UNDERCUT | 3000
DDE=| 876
PAVEMENT STRUCTURE VOL =|| 4210
TEMP PAVEMENT STRUCTURE VOL =| 201
PROJ. B-3450/U-4009/U-4012 TOTALS 38835 735 1236 108 37992 109,363 735 108,628 130,861 104,704 31 7583 1344 8909
SAY 39200 1300 105,800
TOTAL EST ADDL UNDERCUT ={| 3600
TOTAL DDE = 1386, SAY = 1400
TOTAL PAV'T STRUCTURE VOL = 4484
TOTAL TEMP PAV'T STRUCTURE VOL = 251

Clust Bal Card 2.xls : U-4012

7/17/2007 1:05 PM

2/9/2005 11:13 AM
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STATE PROJ._33070..1

COUNTY

PROJECT DESCRIPTION

ROADWAY

SUBSURFACE INVESTIGATION

.0. B-3450 F.A. PROJ. BRSTP-1116 (4)

DURHAM

Inventory of -DETI- at Bridge No. 217 over

New Hope Creek and —-DET2- at Bridge No. 122 over Sandy Creek

:;
‘

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE MNVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOR TEST DATA AVALABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT © (9i3) 250~4088, NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, DR SO 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 NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS CR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE W SITU (N-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 INDKCATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING T0 CLMATIC 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 DETALS ARE DIFFERERT. 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 SUFFICENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPWMON OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HINSELF AS TO CONDITIONS T0 BE ENCOUNTERED ON THIS PROJECT. THE
CONTRALTOR 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 DFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

i
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BEGIN +00ﬂ57 R(ZCT 10N

NOTE - THE INFORMATION CONTAINED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMINT

DATE

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAMS

DRAKN BY:

Bradley D, Worley, L.G.

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TQ BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

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

D STATE PROJECT NO. TOTAL SHEETS

SHEET NO.
2

B-3450 3307@.1.1 7

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS

WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH
160 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T208,

YIELDS LESS THAN
ASTM D-1586). SOIL

CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLDR, TEXTURE, MOISTURE. AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

_WELL _GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE
UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
POORLY GRADED)

GAP-GRADED- INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwWO 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 @.1 FOOT 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 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,

F OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE.SLATE, ETC.
ooy SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 168 BLOWS " . »
VERY STIFF.GRAY SITY CUY, WOST WITH INTERBEDOED FIIE SMD LIERS, PLeTI A7 s —————_— ROCK (WR) = PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
MINERALOGICAL COMPOSITION G W W Vi
SOIL LEGEND AND AASHTO CLASSIFICATION L CRYSTALLINE FINE 70 COARSE GRATN 1GNEGUS AND VETAVORPIIC ROCK THAT 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 (CRY 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. S&!E;STS&G‘?:::&S&;?;. »ﬂﬁmoamc o e CALCAREQUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP A=l a-3 | A-2 a4 [a5]a-6]a7] a1,4-2 | A4.45 COMPRESSIBILITY [(DN-CRYST)ALLINE - 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.  |a-t-aa-i-b apa| A3 | A6A7 SLIGHTLY COMPRESSIBLE LIDUID LIMIT LESS THAN 38 TR : (I:Pé\?lé!%DESPPH\I‘LL}sL%.I SIE:E zg:gﬂg:s.l Sgg'aac N OF SLOPE.
NS MODERATELY COMPRESSIBLE LIOUID LIMIT 31-50 ASTAL PLAIN SEDIM K, NOT YIEL .
SYMBOL  pSesspess \\ NN HIGHLY COMPRESSIBLE L10UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T} SPT REFUSAL. ROCK TYPE INCLUDES LINESTONE, SANDSTONE, CEMENTED FORE_RECOVERY (BEC - TOTAL LENDTH OF PLL MATEPIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
= iCPi T SHELL BEDS, ETC. v N N a3 A NTAGE.
“ PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 18 50 MX GRANULAR MUCK, GRANULAR SILT- CLAY — ROCKS OR CUTS MASSIVE ROCK.
%40 130 M@ M1 MN sois | o-AY PEAT ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
w200 15 Mxs Mo Mx[3s MX35 M3 MBS MX3s Mnbs MN3E MNBE MN SOILS TRACE OF ORGANIC MATTER 2 - ay -8y TRACE 1 - 1o% FRESH ROCKEFR%H&gR;?TALIS EBRIBHL FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
2 ; - 18% HAMMER YSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3 - 5% 5 - 121 LITTLE 1 - 20%
LIOuID LIMT 140 MXla1 MN [48 MXa1 MN |48 MXJa1 MN 140 MXAIMN| oo s 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, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING'OF THE HORIZONTAL TRACE OF
PLASTIC IMEX | 6 MX | N.P. i Mxfio Mxjiz MN 1 MN 18 Mx i@ MX[IMN IEMN | Cipe oR piGHLy | PIGHLY ORGANIC 10% 520% HIGHLY 357 AND ABOVE . 5L1) g??@éis?:ﬁz Nagoggrusgacmsn FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF OIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX 8 2 [ 4 Mx |8 Mx 12 MX15 MX[No M MODERATE DRGANIC GROUND WATER § FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE T0 ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPESISTONE FRAGS.|. - | oy Ty OR CLAYEY STy | cLaver ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. L) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL D 1o\l oRAVEL aND SAND | SOILS | SOILS MATTER v STATIC WATER LEVEL AFTER HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
g:;e::’:';sﬁ SHO -2 ouns. HCOERATE SIONIFICANT PORTIONS OF ROCK SHON. DISCOLORATION AND WEATHERING EFFECTS, IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO ew PERCHED WATER, SATURATED ZONE OR WATER BEARING STRATA 430 AN KS, M L ULL AN LORED, HOW CLAY. ROCK HA PARENT MATERIAL.
AS & EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE OJUW’ SPRING OR SEEPAGE WITH FRESH ROCK. FLOOD PLAIN (F.P.) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
PLOF A-7-5<L.L.- 30 :P.I.OF A-7-6 >L.L.- 38 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 | FORMATION (M) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV) AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR ROADWAY EMBANKMENT o o IF_TESTED, WOULD YIELD SPT REFUSAL ) .
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE | ~ COMPRESSIVE ,?ZTRENGTH WITH SOIL DESCRIPTION ey i TEST BORING SAMPLE 1£ IESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
{N-VALUE) (TONS/FT® ) L DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
VERY LOOSE 4 OIL SV AUGER BORING (SEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TG SOME
GENERALLY LODSE 47010 SOIL S¥HBoL ' S~ BULK SAMPLE ’ EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN 1TS LATERAL EXTENT.
GRANULAR Z ) -
HATERTAL MEDIUM DENSE 18 70 38 N/a ARTIFICIAL FILL OTHER THAN i CoRE BORING S5- SPLIT SPOON If_TESTED, YIELDS SPT N VALUES ) 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
NON-COHESIVE) VEgENgENSE 38 10 56 ROADWAY EMBANKMENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt |MCTTLED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
>50 e INFERRED SOIL BOUNDARIES ST~ SHELBY TUBE . SEV.) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK DF GODD DRAINAGE.
VERY SOFT 2 .25 ® MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINGR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
. Vi N
GENERALLY SOFT 270 4 2.25 10 0.5 =/E/7 INFERRED ROCK LINE PIEZOMETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
iﬂféﬁ,‘ﬁ" MEglL,’EF STIFF ; ;g ?5- 8.5 10 1 A sTaLLaTion AT~ RECOMPACTED CGMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SDIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 70 30 21 TLO 42 T ALLUMAL SOL BOuDARY SLOPE INDICATOR TRIAXIAL SAMPLE SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 15 ROCK QUALITY DESIONATION (R.0.D.) - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >38 >4 28/025  DIP/DIP DIRECTION OF O iptaLLaTIoN CBR - CBR SAMPLE ALSO AN EXAMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE SPT N-VALUE SAPR S|
O VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES APROLITE (SAPJ - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 4@ sa 200 270 @ - SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
OPENING (MM) 476 28 042 @25 @075 0.053 . SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ‘;g"aiﬁ ;CRMEEEE,,:;,:EN;FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, WHICH HAS BEEN EMPLACED PARALLEL
) COARSE FINE H HA : TO THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS
%gtB%E)R CE:BOZLF GﬁggsL SAND SAND ?étT) C(EC i AR - AUGER REFUSAL PMT - PRESSUREMETER TEST MESERATELY  CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- - . (CSE. SD . SDJ : : BT - BORING TERMINATED SD. - SAND, SANDY HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED P PLANE
SRAIN MM 305 » 22 025 .85 o.005 g:'r- CEZLE PENETRATION TEST gll:l ‘-SsltlTésTltIY BY MOODERATE BLOWS. STANDARD &;ENETRATIDN TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR B.P.F.IOF
s N 12 3 - : o . . - F.
12E CSE. - COARSE TCR - TRICONE REFUSAL :gga“” gzz :E gzggﬁegﬁxﬁfﬁﬁﬂGcﬂ?pé"%giﬁgéz f:NELR:AZ?SlSJﬁU‘gZg%‘;";ﬁ;:gﬁ: g?":;E A 148 LB, HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FDOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST Y - UNIT WEIGHT POINT OF & GEOLOGISTS PICK A 2 INCH DUTSIDE DIAMETER SPLIT SPDON SAMPLER. SPT REFUSAL 1S LESS THAN @.1 FOOT PENETRATION
SOIL_MOISTURE SCALE FIELD MOISTURE | Gipr FOR FIELD MOISTURE DESCRIPTION P e ENETRATION TEST Y4 - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS YITH 80 BLOVS.
(ATTERBERG LIMITS) DESCRIPTION oD W - MOISTURE CONTENT FROM CHIPS T0 SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL. THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
. g OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY L10UID: VERY WET, USUALLY :g:?- Egi?rﬁggg o ;ST stzns SHEAR TEST . FIECES CAN BE BROKEN BY FINGER PRESSLRE. STRATA ROCK QUALITY DESIGNATION (SR.0.D.)- A MEASURE OF ROCK QUALITY DESCRIBED BY:
(SAT. FROM BELOW THE GROUND WATER TABLE R e s VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH P B it 10 O AEATER Tor 30 CENY IMETERS, DIVIDED
PmsnfEL LIGUID LIMIT FRAGS. - Fhat SOFT g;zN (21EDRRNEA]ILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY By e TOTA LENGTH OF STRATA D EXPREGSED A6 & PERCENTAGE.
RANGE CWET - o SEMISOLID; REQUIRES DRYING TO TOPSDIL (1.8~ SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
phin . ATTAIN OPTIMUM MCISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
L L prastic Lt DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: IERM SPACING o THILKEESS BENCH_MARKS:
omM_| OPTIMUM MDISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE AUTOMATIC  [X] MANUAL Vfg; WIDE ;0;‘5 12‘?::51? FEET THICKLY BEDDED 16 - 4 FEET Bridge No.122: BM-3, RR spake 1n 15'beech tree 178’ Lt of -BL- STA 15+87.9
st SHRINKAGE LIMIT MOBILE 8- 57 ] carens MODERATELY CLOSE 1703 FEET THINLY BEDDED @16 - 15 FEET N= 803140.8 E= 20076211 ELEVATION: 250.58
_ D 6' CONTINUOUS FLIGHT AUGER CORE SIZE: CLOSE 8.16 TO 1 FEET VERY THINLY BEDDED 8,83 - 0.16 FEET Bridge No.217: BM-2, RR spike 1n 14' Twin Gum 148.82° Rt of -L- STA 8+18.5
- ORY - @ oI o morsTome O ' VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED @808 - 8.3 FEET N=_802567.9 E= 2008173.1 ELEVATION: 250.12
ATTAIN OPTIMUM MOISTURE BK-51 6 HOLLOW AUGERS D_B - THINLY LAMINATED < 0.008 FEET
PLASTICITY [ covess [ waro Faceo Finoer erTs [ INDURATION NOTES:
FOR SEDIMENTARY ROCKS, INDURATION IS THE MARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (P1) DRY STRENGTH (] Tunc.-coraioe InsERTS
NONPLASTIC @-5 VERY LOW ] cve-ese I FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT [ casmve [] wr avvancer T (T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM 0 : )
PORTABLE HOTST ] ricone * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HeH — U BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE__ 3% - TunG.-cARB. ] Hanp aucer
D OTHER D D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [] vane svean Test DIFFICULT 70 BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer ] omer EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED 70 BREAK SAMPLE:
D OTHER SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/15/00,
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Areas of Special Geotechnical Interest

1) Groundwater: Groundwater was at the ground surface to 2 feet below the ground surface in
various areas and was found to be above or within 6 feet of the proposed grade at the
following locations.

STATE or NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION . ‘ Line Station
MICHAEL F. EASLEY P.0. BOX 25201, RALEIGH, N.C. 27611-5201 LYNDO TIPPETT ‘ -L- ' 11+11 - 12+43
GOVERNOR SECRETARY -L- 20+01 —20+63
January 15, 2004 v : -Detour 1- 1+12 —2+49
-Detour 2- 1+53 - 2+18
STATE PROJECT: 8.2353001 (B-3450) 2) Soft Foundation Soils: The following areas call for proposed embankments that will impact
WBS ELEMENT: - 33070.1.1 on soft alluvial soils with trace to little organics in some areas.
FEDERAL PROJECT: BRSTP-1116(4)
COUNTY: Durham ’ Line Station
-L- 11+11 - 15+43
DESCRIPTION: Bridge 217 over New Hope Creek and Bridge over Sandy Creek -L- 19496 — 23+57
on SR 1116 Detours -Detour 1- 1+12 - 5+62
: : -Detour 2- 1448 — 5+11
SUBJECT: Geotechnical Report — Inventory ~
Physiography and Geology
The project is located within the City of Durham boundary in the Piedmont Physiographic
: , Province. The project has topography typical of the Piedmont with gently rolling terrain and a
Project Description ' wide well-defined stream valley. The project is drained by New Hope Creek and Sandy Creek.
This project is located in southwestern Durham County within the City of Durham. This project Geologically, Triassic mudstone and sandstone of the Durham Triassic basin underlie Triassic
consists of widening a two-lane facility along 0.32 miles of existing alignment as well as 0.19 residual soils and/or alluvial soils throughout the project.
miles along two temporary detours. There are a total of four structures proposed with two .
permanent structures over New Hope Creek and Sandy Creek on -L- and two temporary Soils Properties , _
structures that will be utilized along the detour alignment. ; Soils present on this project are separated into three major categories based on origin. These
~ ’ categories are roadway embankment, alluvial soils and residual soils.
A geotechnical investigation was conducted between September and October 2002 utilizing _
ATV-mounted Mobile B-57 and Track mounted CME-850 drill machines. Borings were , Roadway embankment soils are present on the project near the existing road and were
advanced with hollow stem augers. Standard Penetration Tests were conducted at all locations. ‘ encountered in two borings. These soils were predominately brown, soft to hard, moist to wet,
Representative soil samples were obtained for visual classification in the field, and for laboratory sandy clay (A-6) underlying brown and gray, medium dense, moist silty fine sand (A-2-4) with
analysis by the Material and Tests Unit and Trigon Engineering Consultants, Inc. gravel.
The following survey lines were investigated. . Alluvial soils were found within the floodplain boundaries of New Hope Creek and Sandy.
‘ Creek. These soils are predominantly brown to gray, very soft to stiff, fine sandy silty clay (A-6,
Line Station ' A-7-5, A-7-6), brown and gray, very soft to soft, wet fine sandy silt (A-4) with little to trace
-L- 10+70 — 24+00 organic matter and gray and brown, very loose to medium dense, silty, fine to coarse sand
-Detourl- 1412 - 6+84 (A-2-4, A-1-b).

-Detour2- 1+48 — 5+86 ‘
- The alluvial clays are moderately to highly compressible while the alluvial silts and sands are
slightly compressible.
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Residual soils are present primarily outside the floodplains of New Hope Creek and Sandy Creek

and are derived from the weathering of the Triassic rocks underlying the project. The surficial

residual soils are generally brown to gray, stiff, moist silty clay (A-6). The surficial clays have

low to high plasticity indices (12 to 27) that generally decrease with depth. The subsurface ‘ Appendix A
residual soils consist of brown and gray, medium stiff to hard, moist, silty clay (A-6, A-7-5, :
A-7-6) and sandy silt (A-4).

Weather Rock is present in all borings except for CMP-4, -DET1- 4+47, 12 ft. Lt. It consists of Undisturbed Samples
weathered Triassic mudstone and sandstone. , Undisturbed “Shelby” tube samples were taken at the following locations to provide data relative
to in situ soil strength.

Rock Properties :
Triassic Mudstone and Sandstone, Non-Crystalline Rock, was encountered in two borings on the Sample No. Location Depth Test Performed
-Detour 2- alignment as lenses within the Triassic Weathered Rock. ’ ST-5  5+82.5, 18.7°RT, -Detour 1- 0.50-1.50 Ft Consolidation

ST-6  5+82.5,16.7°RT, -Detour 1- 0.50-1.80 Ft. Triaxial CU
Groundwater ST-7  5+29.97, 24.7LT, -Detour 2- 7.5-9.5 Ft. Consolidation
Groundwater was encountered throughout the project in all of the borings and is usually more ST-8  5+29.97,17.7RT, -Detour 2 13.5-15.5 Ft. Triaxial CU
than 6 feet below grade except for the areas noted above. The groundwater table is subject to ~ ST-9 2+01.17,12.5 RT, -Detour 1-  4.0-6.0 Ft. Consolidation

seasonal fluctuations.

Respectfully submitted,

Cheryl A. Youngblood, GIT.
Project Geologist

DBM/CAY




EARTHWORK BALANCE CARD

Volumes in Cubic Yards

PROJECT: B-3450, BRIDGE NO. 217 OVER TRIB. OF SANDY CREEK COUNTY: DURHAM COUNTY DATE: 3/23/07 COMPILED BY: M. BRAME SHEET 33 oF ¥
AND BRIDGE NO. 122 OVER SANDY CREEK

EXCAVATION EMBANKMENT BORROW WASTE
: TOTAL UNSUITABLE SUITABLE EMBANK. +
STATION STATION UNCLASSIFIED ROCK UNDERCUT UNCLASSIFIED UNCLASSIFIED TOTAL ROCK EARTH 20% ROCK SUITABLE | UNSUITABLE TOTAL
SUMMARY 1
-DET1- Sta. 1+12.19 Sta. 6+84.08 78 78 5,487 5,487 6,584 6,506
-DET2- Sta. 1+48.07 Sta. 3+50 BR 49 49 457 457 548 499
-DET2- Sta. 4+20 BR Sta. 5+86.05 65 65 2,145 2,145 2,574 2,509
SUBTOTAL 192 192 8,088 8,088 9,706 9,514
SUMMARY 2 . .
-L- Sta. 10+00 Sta. 13+86 BR 87 87 1,092 1,092 1,310 1,223
-L- Sta. 14+76 BR Sta. 21+82 BR 24 24 3,128 3,128 3,754 3,730
L~ Sta. 22+92 BR Sta. 26+00 174 174 871 871 1,045 871
SUBTOTAL 285 285 5,091 5,091 6,109 5,824
SUMMARY 3 . _ )
-DET1- Sta. 1+12.19 Sta. 6+84.08 5659 ‘ 5659 378 378 454 0 5205 5205
-DET2- Sta. 1+48.07 Sta. 3+50 BR 699 699 163 163 196 0 503 503
-DET2- Sta. 4+20 BR Sta. 5+86.05 1004 1004 127 127 152 0 852 852
SUBTOTAL 7362 7362 668 668 802 0 6560 6560
TOTAL 7839 7839 13,847 v 13,847 16,617 15,338 6560 6560
ESTIMATE FOR SHOULDER MATERIAL 583 583 700 700
LOSS DUE TO CLEARING & GRUBBING -500 -500 500
PROJECT TOTALS 7339 : 7339 14,430 14,430 17,317 16,538 6560 6560
EST.FOR REPL. TOPSOIL ON BORROW PITS . 827
GRAND TOTALS 7339 17,365
SAY 7400 17,400
ESTIMATED UNDERCUT EXCAVATION =500 CY DDE =170 CY STATE PROJECT NO.: 33070.3.1
-L- PAVEMENT STRUCTURE VOLUME =274 CY F.A. PROJECT NO.: BRSTP-1116(6)

-DET1- PAVEMENT STRUCTURE VOLUME = 18 CY
-DET2- PAVEMENT STRUCTURE VOLUME = 32 CY

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.



BEGIN APPROA%‘H SLAB
a. L=

BEGIN _BRIDGE

REMOVE EXISTING STRUCTURE

(STRUCTURE ITEM)

BEGIN _CONSTRUCTION
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END _DETOUR _CONSTRUCTION
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BEGIN_APPROACH.
Sta. 21+7000 ~L-

BEGIN DETOUR_CONSTRUCTION
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PROJECT REFERENCE NO. SHEET NO,

3307044 B-3450 5

PRELIMINARY PLANS
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

35010.31

CONTENTS:

LINE STATION PLAN
10+00 to 17+25 )

10+ 00 to 18+78 4-5

X-SECT
6-8
9-12

~-NSR2-

NOTE: SEE SHEET 24 FOR PLANSHEET
LAYOUT AT THE TIME OF INVESTIGATION

STATE PROJECT 1.D. NO.,_U—-4009

F.A. PROJECT NA
COUNTY DURHAM
DESCRIPTION _SR 1i26 (SERVICE ROAD)

AT US 15501 AND GARRETT ROAD

INVENTORY

—NSR2- STA. 18+78.00
END TIP PROJECT U-4009

-L- STA. 86 +86.79
BEGIN CONSTRUCTION
-Y2- STA. 24+16.23
END CONSTRUCTION

-L- STA. 95+70.00
END CONSTRUCTION

TO CHAPEL HILL

TO DURHAM
X

——

-NSR1- POT STA. 10+00.00
BEGIN TIP PROJECT U-4009

-NSR1- PT STA.17+25.10 =
-NSR2- POT STA. 10+00.00

Y2 STA. 10+20.00
BEGIN CONSTRUCTION

DRAWN BY: W. D. FIELDS

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

&TATR STATE PROIECT REFERBNCE NO. SHEET ey
IN.C. U-4009 112
STATE PROLNO. P.APROLNA DESCAIPTION

3501011 PE
35010.2.1 R/W & UTIL
35010.3.1 CONST.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WAS MADE
FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIQUS 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 UNIT @ (919) 260-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA 1S PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCH#TIONS 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

WITHN 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 SOL
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 DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS 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 TQ 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 NG 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,

NOTE -~ BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECKICALLY 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,

PERSONNELC. M. WHALEN
L. B. MADISON

W. T. DUGGINS
A. N. KARPA

wvesTicaTep B_Re M. ROGERS
checkep By L. T. PACKER
supmTTED BY___L. T. PACKER
JANUARY, 2004
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D STATE PROJECT NO. [SHEET NO. [TOTAL SHEETS
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION U-40089 35010.1.1 2 12
DIVISION OF HIGHWAYS
GEOTECHNICAL UNIT
SCIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL. DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE HARD ROCK 1S NON-COASTAL PLAIN MATERIAL THAT WHEN TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED K
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EPRTH MATERIALS “UNIFORM- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (ALLUV.) - SOILS WHICH HAVE BEEN TRANSPORTED BY WATER.
régcg gcg sgﬂpiggmgggng};g ¢Ocommwwéﬂsﬁrﬂg TP]OONEF;E:;LTBER. ::TDONTH;‘%: géET;D% kgg; Tﬁr;g? 50,9%,1 [?RADEDE’ LCATES & MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FODT PER 6@ BLOWS. | AQUIFER - A WATER BEARING FORMATION OR STRATA.
L STANDARD PENETRATION (RA s -1586). AP-GRADED- INDICATES A MIXTU UNIFORM_PARTICL Wi IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE|
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ARIT F GR OF WEATHERED ROCK. ARENACEOUS - APPLIED TG ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF 90IL GRAINS ARE DESIGNATED BY THE TERMS; ANGULAR, ARBALLALEINS 4
VERY STIFF, GRAY SUTY LU, HOST W WTERGEDDED FHE. SMD LAVERSHEHLY PLSTIC A6 SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 106 BLOWS OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
i . b ——— ROCK WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION pr—— 75 COAReE CRAIN TNEOUS AND FETAVORPRIC FOCK AT AT WHICH 1S 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS RDEK ftm WOULD YIELD SPT REFUSAL If TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. €85% PASSING #200) (3857 PASSING *20@) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (EALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A1 a3 ] A2 aafaslas]a?]asa2 |a4as COMPRESSIBILITY gOEJKCRYggALUNE 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. Al-alatb Toel A3 (A6 a7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 30 ] : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
\ NANS MODERATELY COMPRESSIBLE LIOUID LIMIT 31-58 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD FEL - ATERIAL RECOVERED IN TH v
SYMBOL °°°°°° M»M}; “%% N AR HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T T} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RELOVERY GECS) - TOTAL LENGTH OF AL MATERIA E CORE BARGEL DIVIDED BY TOTAL
B33 m.&»\n m&m N i I SHELL BEDS. ETC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*1e 5e Md GRANULAR ¢ Ay MUCK, ORGANIC MATERIAL GRANULAR ~ SILT- CLAY ROCKS OR CUTS MASSIVE ROCK.
. an 350 :: 2 :fg, ',TX - OIS | gopg | EAT SOILS SOILS QIHER MATERIAL MATERIAL_ FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
35 M35 MX35 MBS MA36 MN[36 MN[36 MN36 MN I#TCLEE ogRg:&?:mﬁ;TAg;m g - g; g - le/ ZFTQ’FLEE é - 1208,_ HAMMER IF CRYSTALLINE. ORLZONTAL
- A - A 12 - 74
LIOUID LIMIT 140 MX41 MN |40 MXI MN (40 MXll MN |40 MXHIMN | sons wiTH MODERATELY ORGANIC §-10% 12 - 20% SOME 20 - 35% 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
PLASTIC INDEX | 6 MX | N.P. g Mx[to Mx[11 MN fit MN |1 MX 10 M1 MN 11 MN LITTLE OR WiGHLy | IGHLY ORGANIC 310% 20 HIGHLY 357 AND ABOVE (V. SLL) 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.
GROUP INDEX 8 e XiNo M MODERATE FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
° 4 MK 18 M2 MXR6 MXplo AMOUNTS OF gg;sfsmc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO “SINES RELATIVE TO DNE ANOTHER PARALLEL T,f T,fl FRACTURE.
USUAL TYPES|STONE FRAGS.|-, o | op 1y OR CLAYEY SILTY | CLAYEY ORGANIC hVA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. SLI) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR IGRAVEL AND |0\l GoaVEL AND SAND | SOILS | SOILS MATTER v STATIC WATER LEVEL AFTER_ 24 HOURS. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
'gf:;:‘; a0 ) MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
) FaIR T0 Zpu WATER, SATURATED ZONE OR WATER BEARING STRATA oD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
5 A EXCELLENT TO GO0OD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED VATER. S DULL SOUND UNDER HAMMER BLOWS AND SHOMS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE FLOOD PLAIN_(F.P.) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED RY
O SPRING OR SEEPAGE WITH FRESH ROCK. e SR
PL.OF A-7-5<L.L.- 30 :P.LOF A-7-6 >L.L.- 38 MDDERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ - @ MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED o (MDD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE %TRENBTH :??SNSAJILEE%@';’S:%N Ggg >t TEST BORING SAMPLE If TESTED, WOULD YIELD SPT REFUSAL JOINT ~ FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
N-VALUE) (TONS/FT2 ) DESIGNATIONS SEVERE ALL ROCKS EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| | pnec . o SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
CENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME T LATERAL EXTENT
CRANUL AR LOOSE 470 10 S- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERTAL MEDIUM DENSE 12 10 30 N& ARTIFICIAL FILL OTHER THAN CORE BORING sS- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES ) 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COMESIVE) VEgsNSENSE 39 10 50 ROADWAY EMBANKMENTS SAMPLE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
>5e 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 2 0.25 ) . 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 210 4 .25 10 0.5 7 INFERRED ROCK LINE o1 e TER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES < 189 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY Nfgl;;‘; STIFF ; ;g ‘85 25 10 1 A INSTALLATION COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERMIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
T?gggé?\[/‘s) VERY STIFF 15 10 32 sk * T ALLUVIAL SOIL BOUNDARY Rt '}iﬁg?ﬁf‘gfﬁm SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK_OUALITY DESIGNATION (R.0.D. - A MEASURE OF ROCK OUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD 30 14 25025 Oy  SLorE INDICATOR ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
DIP/DIP DIRECTION OF INSTALLATION CBR - CBR SAMPLE
TEXTURE OR GRAIN SIZE ROCK STRUCTURES ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
-V, R
(O SPT N-vaLUE VERY HORD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REDUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 40 88 200 270 @ - SOUNDING ROD @P— SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOBISTS PICK. PARENT ROCK.
. v XIMATELY
e oo ABEREVIATIONS o 5 SeaoED o ARt o G T DFFIOWTY e ke sk oD | Sk 4 TSN SO o St v e oness 20
BOULDER COBBLE GRAVEL cgzage FmFb ST cLay - uoEn FErUSAL oM - PPESSUREMETER 1E9T BETACH HA g TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
N SAN - -
(BLDR.) (0B ©R) SL) €L K R MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES T0 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE. SD.) (. $0.) BT - BORING TERMINATED SD. - SAND, SANDY HARD EXCAVATED BY HARD BLOW OF A GEDLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED mj
CRAIN M 308 s i .25 o8 o205 (CZ:;:I’--C;G:!E PENETRATION TEST ztl -SétITBSTU[y BY MDDERATE BLOWS. TANDARD PENETRATION TEST (PENETRATION RESISTANCE) SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
SiZE W = ¥ CSE. - COARSE TCR - TRICONE REFUSAL MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE DR PICK POINT. A0 LB HAMIER FALLTVG 35 IHCLES. REOUIRED 10 PRODUGE A PENETRATION OF 1 FOOT INTO SOIL WITH
. HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE -
SOIL MOISTURE - CORRELATION OF TERMS g:TT - gizz;??s;fg&:gﬁm resr VY . T veIGHT POINT OF A GEOLOGISTS PICK. leﬂxzzuafg'&ssmz DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN 0.1 FOOT PENETRATION
fg;gsgégg“fwfgm FIDEEE%R’;S'}T(‘IS;?:JRE t GUIDE FOR FIELD MOISTURE DESCRIPTION o - VOID RATIO 74 - DRY UNIT WEIGHT SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS )
F.- FINE W - MOISTURE CONTENT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN R Rl OF STRATA MATERIAL RECOVERED DIVIDED 8Y TOTAL LENGTH
F0SS. - FOSSILIFEROUS V.- VERY PIECES CAN BE BROKEN BY FINGER PRESSURE. .
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY
- - oRalala) ~
©AT) FROM BELOW THE GROUND WATER TABLE ;’::gs _F?:E\;aiif;s VST - VANE SHEAR TEST VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH £Thata ROGC QUeLILY DFSIGNATION BRA0. - & A’;EU‘P‘{S“ERSU:{ TRSC("‘R ?legnnsﬁgﬁl?gncg;mmsm OIVIDED
A AsntL 1 Lioum LMt S e SOFT ??N:EDRRIEA]]LN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY BY ToE TOTAL LENGTH DF STRATA AND EXPRESSED AS A PERCENTAGE.
ReNGE SEMISOLID; REQUIRES DRYING TO - IOPSOIL (1.5 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
- WET - ) ATTAIN OPTIM EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
D UM MOISTURE
PL PLASTIC LIMIT TERM P
HAMMER TYPE: SPACING BENCH MARK:
DRILL UNITS: ADVANCING TOOLS: E VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED > 4 FEET
oM_L OPTIMUM MOISTURE - MOIST - () SOLID: AT OR NEAR OPTIMUM MDISTURE LAY BITS [ avtomatic  [X] manua WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION:
MOBILE B-47 THINLY BEDDED 0.6 - 1.5 FEET :
SL_| SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET
6* CONTINUOUS FLIGHT AUGER CLOSE .46 TO 1 FEET VERY THINLY BEDDED 0.3 - 8.16 FEET
REQUIRES ADDITIONAL WATER TO CORE SIZE: . Ml e e NOTES:
- DRY - @ O VERY CLOSE LESS THAN 0.06 FEET HICKL
ATTAIN OPTIMUM MOISTURE BK-51 D 8 HOLLOW AUGERS D'B i} THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cve-asc [[] wero Facep Fincer B1Ts L INDURATION
e FOR SEDIMENTARY ROCKS. INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH D TUNG.-CARBIDE INSERTS
NONPLASTIC -5 VERY LOW ] cve-sse g FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
W PLASTICITY - SLIGHT CASING W/ ADVANCER GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
LOW PLAS 6-15 HAND TODLS:
MED. PLASTICITY 1-25 MEDIUM [] eorresie woist 1 wicone * STEEL TEETH D POST ;DLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH MODERATELY INDURATED
0 HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.-CARB,
COLOR [ omer 0 Xl sounoins roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) CORE BIT [ vae sreem Test DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D OTHER OTHER SPT D OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.
REVISED 09/15/00
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STATE OF NORTH CAROLINA

DIVISION OF HIGHWAYS

DURHAM COUNTY

TYPE OF WORK: GRADING, DRAINAGE, PAVING, WIDENING,
AND RESURFACING

VICINITY MAP

-NSR1- POT STA. 10+00.00

BEGIN STATE PROJECT 9.8059077

LOCATION: SR 1126 (SERVICE ROAD) AT US 15501 AND GARREIT ROAD

ﬂAﬁ STATE PROJECT REFERENCE NO.

SHEET ‘TOTAL
NO.

N.C,

U-4009

2A

STATE PROLNO

F.APROLNG

DRSCRIPTION

9.8059077

PE

NAD B3

—NSR2- POT STA. 18 +78.00

END STATE PROJECT 9.8059077
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Ec . <9 INCOMPLETE FLANS
PRELIMINARY PLANS

L THIS PROJECT IS WITHIN THE MUNICIPAL BOUNDARIES OF THE CITY OF DURHAM, L—— == =22 | |

e r Y Y Y WNEER Y DIVI. GHW. ™
U GRAPHIC SCALES | DESIGN DATA PROJECT LENGTH Propared in tro 0Ffoo o HYDRAULICS ENG STATE 08 NORTH CAROLINA

DIVISION OF HIGHWAYS

50 25 0 50 100| ADT 2002 = 1,736 1000 Birch Ridge Dr., NG, 27610

\ ADT 2025 = 5,600 2002 STANDARD SPECIFICATIONS
PLANS DHV = 10 % TOTAL LENGTH ROADWAY STATE PROJECT 9.8059077 = 0.304 MI EE
50 25 50 100 D= 60 % ) - RIGHT OF WAY DATE:| _ RONALD D. ALLEN, P.E. SIONATORA: PE
T=23 %* —MARCH 21,2003 Ro%gém TN srg;PARTMENT OF TRANSPORTATION
m PROFILE (HORIZONTAL) V = 40 MPH ON_THIS PROJECT SHALL BE FEDERAL HIGHWAY ADMINISTRATION|
25 o 5 10 ME’ %ﬁ( ﬁfﬁ A_Z%('Fs LETTING DATE: JEANIE TYSON
. ABLISHED —_ SEPTEMBER 21, 2004 PROJECT DESIGN ENGINKER
DUAL2 % TIST1% PE, APPROVED

\ I PROFILE (VERTICAL) A AL A A\ SIGNATURE; DIVISION ADMDISTRATOR aE )]




STATE OF NORTH CAROLINA

DEPARTNIENT OF TRANSPORTATION
MICHAEL F. EASLEY ' 1589 MAIL SERVICE CENTER, RALEIGH, N.C. 27699-1589° LYNDO TIPPETT
GOVERNOR ' ’ SECRETARY
January 12, 2004
 STATEPROJECT:  35010.1.1 (U-4009)
COUNTY: Durham .
DESCRIPTION: . SR 1126 (Service Road) at US 15/501 and Garrett Road.
SUBJECT: | | Geotechni‘éalReport{_ Inventory

Project Description-

’ ~ The proposedfproj‘ebtj primarily consi'sftéﬁéf C’Qﬁé&ucﬁng1 a two-lane service road on new locati_ong.“ :
- to provide access to the existing Service Road with Garrett Road when the intersection at US

15/501 is eliminated. The ‘project begins aﬁPpéxi‘xhately 800 feet south of the existing

intersection of US 15/501 on Garrett Road, progresses east for 725 feet (-NSR1 -) and then turns
north for 878 feet (-NSR2-) to terminate at the existing Service Road.’ Widenings are proposed

along Garrett Road (Y-2) and US 15/501 (-L-), primarily for turning lanes. The investigation of
subsurface conditions was confined to the corridor of the proposed new construction.

The following lines were investigated for this project:

Line Station
(-NSR1-) 10+00 to 17+25
(-NSR2-) 10+00 to 18+78

- Areas of Special Geotechnical Interest

‘1) The following section contains sandy and silty clay soils that typically have high plasticity
indices: , o ’
Line - - . Approximately Station
(-NSR1-) - 13+00 to 14+50
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2) The following intervals were found to exhibit a high water table, seasonal high groundwa*fer,
perched water near the surface, or the potential for groundwater related construction

problems:

Line Approximate Station
(-NSR1-) 12+50 to 14+50
(-NSR2-) 12+70 to 13+50

3) The following interval contains artificial fill materials consisting of brick, concrete, asphalt,
wood and other construction debris mixed with coarse gravel, sands, and clays:

- Line - Approximate Station
(-NSR2-) 12475 to 15+85

4) Monitoring wells are present at the following approximate locations:

" Well No Line Station Offset
MWI (-NSR2-) 10+50 40 ft. Rt.
MW3 (-NSR2-) 11+50 50 ft. Rt.
MW4 (-NSR2-) 12+50 15 ft. Lt.

Physiography and Geology

The project corridor is located in Durham County in generally the southwest section of the City
of Durham near the Orange County Line. The topography borders algng an upland :and flood
plain region of the Piedmont and ranges from flat to moderately sloping with elevations from
254 to 273 feet. Runoff from several parking lots crosses the project from -NSR1- Sta. 13+00 +
to Sta. 14+50 + and an old sediment trap is located from -NSRI- Sta. 13+20 * to Sta. 13-.F70 +
approximately 5 feet left to 40 feet right of roadway centerline. The runpff water flows into a
wetland area surrounding Sandy Creek about 300 feet southeast of the project. Surface drainage

is generally fair to poor.

i i imari i iassic Basin sandstones and mudstones from
The geology of this region primarily consists of TrlaSS}C .
the Chatham Group as indicated by the 1985 Geologic Map of quth Carqlma. Recent age
alluvial soils were encounted overlaying residual soils in the flood plains locgtlons: Sfaveral feet
of natural soils along -NSR2- appear to have been removed and replaced with artificial fill and

debris.



Groundwater

Groundwater data was collected in early September of 2002 after heavy rainfall but during
drought conditions. During the investigation, the water table was generally 4.3 feet or more -
below the natural ground surface along the upland areas. In the floodplains, groundwater was
typically within 1.5 to 2.8 feet below the natural ground surface.

Soils
_ Soils encountered during this investigation are separated into four major categories based on
origin and published data. These categories are Triassic sedimentary residual soils, recent
alluvial soils, soils with rootmat and artificial fill soils.

The Triassic residual soils along the project occur along the upland areas and underneath the
recent alluvial soils. They generally consist of loose to medium dense fine to very coarse sand
(A-2-4), clayey sand (A-2-6), soils underlain by sandy silts (A-4) and sandy clays (A-6, A-7-6).
The sandy clays generally have a low to moderate plasticity index (11 to 23) with clay from 18 to
36 percent and typically exhibit good to fair engineering properties. : .

Moisture contents for the upland-sandy clays tested rariged from 17.5 to 20.0 percent. The
engineering properties of the sand soils (A-2-4, A-2-6) range from excellent to good.

The alluvial soils that occur within the floodplain (-NSR1- Sta. 13+00 to Sta: 14450), created by
runoff, generally consist of 1 ¥ * feet of organic silty clays underlain by silty clays (A-7-6) with
high plasticity indices (35 to 38) and saturated sandy silts (A-4). Engineering properties of these
soils (A-7-6, A-4) ranges from poor to fair.

Rootmat along the project ranges in thickness from 0.5 to 1.0 foot in most of the wooded areas of

the project.
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The area of artificial fill (-NSR2- Sta. 12+75 £ to Sta. 15+85 +) is located adjacent to a parking
lot and contains building construction materials (brick, concrete, wood) and asphalt from an old
parking lot which are mixed with coarse sands, gravel and clays. It is underlain by stiff sandy
clays (A-6) at depths of 1.5 to 2.0 feet. The engineering properties of the artificial fill varies
greagly from excellent to poor. The engineering properties of the underlying clays are generally
good.

Respectfully Submitted,

Stndn.

W(y\/ Robert M Rogers
Project Geologist

RMR/kw

File: U-4009 inv
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STATE OF NORTH CAROLINA

DIVISION OF HIGHWAYS

SUMMARY OF EXISTING ASPHALT

PROJECT NO.

SHEET NO.

U-4009

3-8

SUMMARY OF FENCE REMOVAL

FOR CONTRACTORS INFORMATION ONLY.
FENCE REMOVAL INCIDENTAL TO CLEARING AND GRUBBING.

PAVEMENT REMOVAL
Line Station Station Loc YD?
LT/RT/CL
57 23116 LT 346.65
-Y2- 2+16 RT 580.36
TOTAL 927.01
SAY 1020

Line Station Station Loc LINFT
LT/RTICL

-NSR1- 15+82.00 LT &RT 18.52
-NSR1- 15+86.68 16+66.49 RT 79.81
-NSR1- 16+62.00 RT 38.50
-NSR1- 16+67.00 LT 80.00
NSR1 TOTAL 216.83

-NSR2- 12+18.00 14+75.00 LT 257.00

-NSR2-

NSR2 TOTAL 257.00

TOTAL 473.83

SAY 520.00
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EARTHWORK BALANCE CARD

Volumes in Cubic Yards

PROJECT NO. SHEET NO.

U-4009 326

PROJECT: U-4009. COUNTY: Durham DATE 7-3-2007 SHEET | of | SHEETS
TOTAL
LINE STATION STATION EXCAV. ROCK |UNDERCUT UNSUIT. |SUITABLE| TOTAL ROCK EARTH || EMBANK. | BORROW | SUITABLE | UNSUIT. | TOTAL
(UNCL) | EXCAV. EXCAV. | EXCAV. EMB. EMB. EMB. +15% WASTE | WASTE | WASTE
U-4009 SUMMARY NO. 1
L- | 8648679 [ 98+70.00 621 621 621 621
SUBTOTAL NO.1 621 621 621 621
U-4009 SUMMARY NO. 2
-NSR1- | 10+20 l 17+20 187 568 187 2953 2953 3396 3209 568 568
SUBTOTAL NO.2. 187 568 187 2953 2953 3396 3209 568 568
U-4009 SUMMARY NO. 3
NSR2- | 10+15 l 18+65 399 533 108 291 1481 1481 1703 1412 641 641
SUBTOTAL NO.3 399 533 108 291 1481 1481 1703 1412 641 641
U-4009 SUMMARY NO. 4
-Y2-LT | 10+00 l 25450 534 534 115 115 132 402 402
SUBTOTAL NO.4 534 534 115 115 132 402 402
U-4009 SUMMARY NO. 5 .
-Y2-RT | 10400 | 25+50 600 600 28 28 32 568 568
SUBTOTAL NO. 5 600 600 28 28 32 568 568
| !
SUMMARY TOTAL 2341 1101 108 2233 4577 4577 5263 4621 1591 1209 2800
LOSS DUE TO CLEARING & GRUBBING -1000 1000 1000
ADDITIONAL UNDERCUT 100 100 100
SEDIMENT TRAP CLEANOUT 35 35 35
WASTE IN LIEU OF BORROW 568 586 586
PROJECT TOTAL 1341 1236 108 1233 4577 4577 5263 5053 1023 1344 2349
l l
5% TO REPL TOPSOIL, ON BORROW PIT 253
GRAND TOTAL 1341 1236 108 1233 4577 4577 5263 5306 1023 2349
DDE = 340
BACKFILL UNDERCUT WITH SELECT MATERIAL OR SELECT GRANULAR MATERIAL

Clust Bal Card 2.xIs : U-4009

7/17/2007 1:06 PM
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SOIL TEST RESULTS
SAUPLE DEPTE AASHTO % BY WEIGHT % PASSING (SIEVES) | % %
No. | OFFSET | STATION | pvrppvar crass, || * [CSID[R.eAND] SIr [ CLAY | 1 | # | 200 |MOISTURE | ORGANIC
S- 12 15 LT CL| 12+00 0. 20-6. 00 A- 4( 0} 26 |8 133.5 [28.¢% 19. 6 18, 1 89 69 38 - -
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SOIL TEST RESULTS
BAMPLE ) DEPTH AABHTO % BY WEIGHT % PASSING (SIEVES) | % %
No, | OFFSED | STATION | vrepvar | crags, | M| Pt Camm[Raann] sur [ GAY | 1 | 40 | 30 |MOISTURE | ORGANIC
S5-1 cL 73:00 | 0.00-3.50 | A6(6) 129 113 | 7.7 135.2 |32.9 126.2 |60 | 97 |66 : -
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SAMPLE | o AASHTO % BY WEIGHT % PASSING (STEVES) | % %
o, | OFFSET | STATION | porpey, cags, | | Pt [CaAND R BAND| BT | CLAY | 10 | 40 | 200 |MOISTURE | ORGANIC
S-9 CL 1100 0. 50- 3. 00 A-2-4(0) {15 (NP |24, 1 49.5 18. 4 8.0 100 97 33 - -
S-9A CL 11+00 3. 00- 6. 50 A-6( 1) 28 112 122. 5 44. 5 14,9 18, 1 100 91 38 - -
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SOIL TEST RESULTS
BAMPLE DEPTH AABHTO % BY WEIGHT % PABSING (SIEVES) % %
yo. | OFFSED | STATION | poremvar crass. |“4| PX[GsAND[F.8AND| ST | GLAY | 10 | 40 | 200 |MOISTURE | ORGANIC
58| 15 LT | 12900 | 0.50-2.50  |A-2-4(0] |13 WP |27.5 |44.9 |19.6 | &0 |95 |66 |33 - -
SS-10 5-8A__| 15’ L7 | 12:00 | 2.50-7.00 _ |A-2-6( 1) |31 |14 _|43.5 [30.5 | 9.9 [16.0 100 | 74 | 29 - -
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