STATE OF NORTH CAROLINA N.C.| 33186.L1(B-363® | 1 ) 10
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

CONIENTS ‘ GEOTECHNICAL ENGINEERING UNIT
SHEET DESCRIPTION

! TITLE SHEET CAUTION NOTICE

2 LEGEND THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESICN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.

s . . THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE
3 NOTES TO DESIGNER - REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
4 S‘TE PLAN . q GEOQTECHNICAL ENGINEERING UNIT AT (819} 250~4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
' . . NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.
5
6

b

PROFILE(S)

CROSS SECTION(S) : GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4

y e, cRoss s PROJ. REFERENCE NO. 33186.11(B-3638) F.A. PROJ. BRSTP-708(2) S MBS LS SRS A L S

HITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE iN SITU (IN-PLACE) TEST DATA CAN BE

. RELIED ON ONLY TO THE DEGREE OF RELIABLITY INHERENT IN THE STANDARD TEST METHOD.

9 SOIL TEST RESULTS . COUNTY DURHAM THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED N THE SUBSURFACE
N . INVESTIGATIONS ARE AS RECORDED AT THE TMME OF THE INVESTIGATION. THESE WATER LEVELS OR SOL
‘ 10 SITE PHOTOGRAPH(S)

| SITE DESCRIPTION _BR. NO. 316 ON -L- (US 70 BUS., W. MAIN ST.) e o . e M PO e
‘ OVER -EY"‘ (CAMPUS D RI VE) ) THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMNARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
INWNTO RY DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TG BE ENCOUNTERED. THE BIDDER OR
. CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TWE FOR
ANY ‘REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS /” '&' ‘v
- F TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PiRT OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE \
A : LI WALKER, C.M. BRUINSMA o
DR wN BY . SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE. l’l“.‘l““




- PROJECT REFERENCE NG. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 33186...1(B-3638) ) 2
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
” SOIL DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
“WELL GRADED - INDICATES A GDDD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARGE. HARD ROCK 15 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED -
SOIL. 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED. EARTH MATERIALS UNIFGRM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. SLLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN PODRLY GRADED) OF UNIFORM PARTICLES OF TO OR MORE SIZES SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FODT PER 68 BLOWS. : ADUIFER - A WATER BEARING FORMATION OR STRATA.
18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTD T285, ASTM D-1586) SOIL GAP-GRADED - INDICATES A MIXTURE UNIFORM . IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZOM .
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MDISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH : L CRAING 15 DESIGhED BY THE TERMS: ANGULAR ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: ;HE A:GULARI;YBSEU'?S;SD;RFS:OSSD SD L ! g VEATHERED NON.CORSTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIFF, BRALSATY CLAT OST WITH ATERBEDDED FIE SMD LAERSHBRLY PUSTE 476 SUBANGUL AR, SUBROUNDED, OR RDUNDED. ROCK (WR) 3 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AAGHTO CLASSIFICATION MINERALOGICAL COMPOSITION eTALTE FINE 70 COARSE CRATN TENEUS AT FET AVORPIIE oK VAT AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE T0 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, EYC. ARE USED IN DESCRIPTIONS ROCK f‘CR, WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. ( < 35% PASSING *22@) (> 357 PASSING *202) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRD, SCHIST, ETC. CALCAREDUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP a3 ] a-2 a4 a5 A6l A7 a2 | A4.A5 COMPRESSIBILITY ggg"(C?Jgg’ALUNE ;‘ggi,,}ﬁ,ﬁg‘;“iﬁc,'i“‘;‘,?ﬁ,”?ﬁ%“i’;’,iD“"g;,“‘;';;‘i?;‘:{ "}"F ‘;;g’;‘m ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, 4-2-B|A-2-7 mre| A3 |A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 3t ST INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 3i-50 ASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD REC) - Vi
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEQMENTARY ROCK [T T SPT REFUSAL. ROGK TYPE INCLUDES LINESTONE, SNDSTON, CEMENTED R o P aisriel. RECOVERED IN THE CORE BARREL DIVIDED BY T0TAL
% PASSING - PERCENTAGE OF MATERIAL = " DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
SILT: WEATHERING :
T 10 GRANULAR| ) oy MUCK, ORGANIC. MATERIAL GRANULAR  SILT - CLAY OTHER MAT ROCKS OR CUTS MASSIVE ROCK.
* 40 SLMN SDILS sois | FEAT . SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE 1S INCLINED FROM THE
s 200 18 MX{35 MX{35 MX|35 MX|35 MX{36 MN|36 MN|36 MNi38 MN TRACE OF ORGANIC MATTER 2~ 3% 3 - 8% TRACE 1~ 187 HAMMER IF CRYSTALLINE. “HORIZONTAL. -
LITTLE ORGANIC MATTER 3 -5 5 - 12 LITTLE 10 - 207 . :
LIGUID LIMIT 48 Mx|41 MV [4@ Mxfas N J40 mx [ MN 4@ MX(4IMNT soni e wITH MODERATELY ORGANIC 6 - 107 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK BENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE MORIZONTAL TRACE OF
PLASTIC INDEX | & MX NP 118 MX {18 MXJII MN {1l MN |10 Mx |16 MX[II MN |11 MN LITTLE OR GHLy | MIGHLY ORBANIC 3107 >20% HIGHLY 357 AND ABOVE v SLL) gr;viT&s;stT):L s] ::D;(:TNU ::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
worroy o je| e | em jewjempenbern Lo | e GROUND_WATER SUGHT  ROCK GEIERALLY FRESH,JOINTS STAIED M0 DISCOLORATION EXTEADS INTO FOCK UP T0 FOLT - o FRACTINE O FRACTURE ZONE ALONG WHICH TIERE e BEEN DISPLACENENT OF The
N LEL N
USUAL TYPES|STONE FRASS.| oo | o1 1y oR CLAYEY SILTY CLAYEY ORGANIC soiLs ... WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  {GRAVEL, AND SAND| GRAVEL AND SAND SOILS SOILS MATTER TIC 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.
: !t_.. Wi L N
mm‘“‘iﬁ SAND STATIC wA - MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. lz:uc . FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
BEN RATH e " o STRATA MOD) GRANITDID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HA! PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR T8 POOR F;‘;’;J" POOR | UNSUITABLE PERCHED WATER, SATURATED ZONE, OR WATER BEARIN DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE W SPRING OR SEEP WITH FRESH ROCK. 5:202122224 (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
P1OF A-7-5 SUBGROUP 1S =< LL - 30 ;PI OF A-7-6 SUBGROUP IS >LL - 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 GEOLOBIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
' RANGE OF STANDARD RANGE OF UNGONFINED o T SAMPLE ®MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE C%ﬁg{ggj’:sﬁ PENETRATION RESISTENCE|  COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) G&"; o TEST BORING DESTENATIONS F_TESTED, WOULD Y] T_BEF! JDINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
-YALU) {YONS/FE ) WITH SOIL DESCRIPTION S - BULK SAMPLE SEVERE AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED | | \oo | pocur coive b o o HOSE THICKNESS 15 SMALL COMPARED T0
VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING GEV) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME T75 LATERAL EXTENT ;
v LODSE 47018 S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MEDIUM DENSE 1 T0 38 N/a ARTIFICIAL FILL (AF}OTHER CORE BORING SAMPLE IF_TESTED, YIELDS SPT N VALUES ) 183 BPF LENS - A BODY OF SODIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS,
(NON-COHESIVE) DENSE 36 10 58 THAN ROADWAY EMBANKMENT ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE Byt | MDTTLED (HOT) - IRREGLLARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MDTTLING IN
VERY DENSE 58 SAMPLE o SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK LS USUALLY INDICA R AERATION AND LACK OF GOOD DRAINAGE.
TSR = o wm— e INFERRED SOIL BOUNDARY - o MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A4 DEGREE SUCH THAT ONLY MINDR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
; - - INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 270 4 825 T0 850 =777s  INFERRED ROCK LINE PIEZOMETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YIELDS SPT N VALUES < 108 BPF R
SILT-CLAY ”Eg,’r‘l’:‘F STIEF ; ;g 135 0.5 10 1.2 A NSTALLATION RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL. - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
Corgse VERY STIFF 15 10 30 >0 ¥Tres® ALLUVIAL SOL BOUNDARY PAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES DR STRINGERS. SAPROLITE IS ROCK_QUALITY DESIGNATION (ROD)- A MEASURE OF ROCK DUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 538 1 ssa2s DIP & DIP DIRECTION OF () SLOPE INOICATOR  oR = CALIFORNIA BEARING ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL TO DR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES INSTALLATION RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE. '
TEXTURE OR GRAIN SIZE (O~ SPT N-vALLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE_(SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
US. STD. SIEVE SIZE 4 18 4@ 6 208 270 ®  SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING a4t} 476 200 042 @25 0075 0053 RO CAN BE BCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HAl 70 DETALH HND SPECIMEN . RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL tg::gg ;L’L% SILT cLAY AR - AUGER REFUSAL HI. - HIGHLY @ - MOISTURE CONTENT ) i TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR) (COB.) ©R) . , L oL BT - BORING TERMINATED MED. - MEDIUM Vv - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
CSE. S0 {F S0.) L. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P PLANE ,
GRAIN MM 305 7 20 .25 ees 8035 CPT - CONE PENETRATION TEST ~ MOD.- MODERATELY WEA. - WEATHERED BY MODERATE BLOWS.
- - STANDARD PENETRATION TEST (PENETRATION RESISTANCE! SPT) - NUMBER OF BLOWS (N OR BPF)OF
SizE M. s , CSE. - COARSE NP - NON PLASTIC 77 - UNIT WEIGHT MEDIUM R B N D I o ek gl A 140 LB. HAMMER FALLING 30 INCHES REQUIRED T0 PRODUCE A PENETRATION OF 3 FODT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC P47 DRY UNIT WEIGHT HARD A N SMALL CH ! A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEOLOGIST'S PICK. THAN @. FOOT PER 68 BLOWS. :
SOIL MOISTURE SCALE FIELD MDISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS ’ ’
(ATTERBERG LIMITS) DESCRIPTION F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN | SIRSTA CORE RCOVERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS St.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. : o STRATIN PID EXPIESSED A5 6 TETCENTAGE,
by FROM BELOW THE SROUND WaTER TABLE | FRAC.~ FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH B i i p g Bt 4 WCHES DIVIDED BY THE
L _ | Lloup LMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT S?Ng:r?:m? THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EYPRESSED AS A PERCENTASE.
PLASTIC - .
SEMISOLID; REGUIRES DRYING TO JOPSDIL (TS.) - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
R:::;?E - WET - ) ATTAIN OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING .
B DRILL UNITS: ADVANCING TODLS: HAMMER TYPE: TERM SPACING VERY THICKLY BEDDED > 4 FEET BENCH MARK: BM ¥2, STATION 16+40, 89.0° RT OF -L-
- MOIST - SOLIDs AT OR NEAR OPTIMUM MDISTURE auToMaTIc  [] MANUAL VERY WIDE MORE THAN 18 FEET D 15 - 4 FEET RAILROAD SPIKE IN I2* CEDAR
OM | OPTIMUM MDISTURE M ~ WOBILE B [ cear ams WIDE 3 10 16 FEET THINLY BEDDED 016 - 15 FEET ELEVATION: 402.89  FT.
SL.| SHRINKAGE LIMIT - RATEL 0 3 FEET 16 - 1.
- [ & conmmuous FLisHT auser RE SIZE: el VERY THINLY BEDDED 0.03 - €6 FEET -
- ORY - @ REOUIRES ADDITIONAL WATER TO co VERY CLOSE CESS THAN 85 FEET THICKLY LAMINATED 2.008 - 0.63 FEET NOTES:
Y ATTAIN OPTIMUM MOISTURE [ &= - 84 HOLLOW AUGERS s THINLY LAMINATED < 9.008 FEET
PLASTICITY [ cre-asc [T waro Facen Fncer erts [~ INDURATION
' FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (D DRY STRENGTH D TUNG.-CARBIDE INSERTS "
NONPLASTIC o5 VERY LOW CME-558 O FRIABLE . RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 8-15 SLIGHT [ casme [ w eovencer GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM D D HAND TODLS:
. 4 PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR-MORE HIGH D % HaND AUGER BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.~CARB.
COLOR O 0O [ souome reo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIY T vae sugan Test DIFFICULT TO BREAK WITH HAMMER.
MDDIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC, ARE USED T0 DESCRIBE APPEARANCE. Oo_ 1O N EXTREMELY INDURATED SHATP HATHER BLOWS REQUIRED TO BRERK SAHPLE
AME AKS Al N
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

BEVERLY EAVES PERDUE 'BUGENE A. CONTI, JR.
GOVERNOR : SECRETARY
July 1, 2009
Project: 33186.1.1 (B-3638)
F. A. Number: BRSTP-708(2)
County: - DURHAM :
Description: Bridge No. 316 on -L- (US 70 Business) over -EY- (Campus Drive)

Subject: NOTES TO DESIGNER

Several areas of concern were noted during the subsurface investigation for Bridge Number 316
over Campus Drive. These conditions may impact construction.

o The current structure has end bents directly set on the retaining walls at Campus Drive.
Both retaining walls were built between 1927 and 1928; however, the wall system type
is unknown. The height of the wall is approximately 15 feet at the bridge site. It is
assumed that wall footings are placed on weathered Triassic rock. A 6’x 8’utility tunnel,
built in 1926, is adjacent to the eastern wall structure. All structures are constructed of
reinforced concrete. Currently, the walls are coated with multiple layers of paint. It was
noted during subsurface investigation that some areas along the wall exhibited water
seepage at the base and cracks in the structures.

Due to the unknown nature of the existing wall structures, proximity of the utility tunnel
to the proposed end bent structure, the age and condition of the walls and tunnel, and the
potential for vibrations from pile driving operations, it is recommended that auger cast
piles or predrilled piles be used in lieu of driven piles. A wall survey may be necessary
to determine the preconstruction condition of the Campus Drive retaining wall system.

e The groundwater table was located 6.2 to 12.0 feet below the existing ground surface.

This is within the current wall envelope and may contribute to the loading conditions on

- the existing wall system. Campus Drive is located along an old stream bed. It is assumed

that the flow of the stream was rerouted to storm drainage below the utility tunnel and
Campus Drive. '

MAILING ADDRESS: TELEPHONE: 918-250-4088 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-250-4237 i CENTURY CENTER COMPLEX
GEOTECHNICAL ENGINEERING UNIT ENTRANCE B-2
1588 MAIL SERVICE CENTER WEBSITE: WWW.NCDOT.GOV 1020 BIRCH RIDGE DRIVE

RALEIGH NC 27699-1589 RALEIGH NC

B-3638
33186.1.1
Page 3 of 10

o A3 feet wide by 3 feet deep void was encountered at Station 16+97, 80 feet right of -L-,

directly behind the existing wall system.

Moderate to large sized trees are growing within one foot of the top of the wall system.
This may impact the wall system during the grubbing and undercutting of the site during
construction of the new structure.

Soft, alluvial clay was encountered along the right side of End Bent 2, and is
approximately 7 feet thick.
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NCDOT BORE DOUBLE B3638_GEO_BH_BR316.GPJ NC_DOT.GDT 06/23/09

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 7

PROJECTNO. 3318611  |ID. B-3638 | COUNTY DURHAM | GEOLOGIST Bruinsma, C. M. PROJECT NO. 33186.1.1 ID. B-3638 COUNTY DURHAM | GEOLOGIST Bruinsma, C. M.
SITE DESCRIPTION BRIDGE NO. 316 ON -L- (US 70 BUSINESS, W. MAIN STREET) OVER -EY- (CAMPUS DRIVE) GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 316 ON -L- (US 70 BUSINESS, W. MAIN STREET) OVER -EY- (CAMPUS DRIVE) GROUND WTR (ft)
BORING NO. EB1-A STATION 16+76 OFFSET 47ftLT ALIGNMENT  -L- O HR. 7.8| | BORING NO. EB1-B STATION 16+73 OFFSET 33ft RT ALIGNMENT -L- 0HR. Dry
- COLLAR ELEV. 396.3 ft TOTAL DEPTH 17.1ft NORTHING 820,532 EASTING 2,024,708 24 HR. FIAD COLLARELEV. 401.21t TOTAL DEPTH 30.6ft NORTHING 820,466 EASTING 2,024,662 24 HR. 12.0
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL MACHINE CME-550X DRILL METHOD H.S. Auge’rs HAMMER TYPE Automatic
START DATE  06/12/09 COMP. DATE 06/12/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 06/09/09 COMP. DATE 06/09/09 SURFACE WATER DEPTH N/A DEPTH TOROCK N/A
DRIVE ' SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| ey DEETH BLOW COUNT . BLOWS PER FOOT \/ 0 SOIL AND ROCK DESCRIPTION E(Lfgv ELEV DE(E)T H 0 2 . 0 SOIL AND ROCK DESCRIPTION
® | “w | ® [osn[osr]osm]|0 25 50 75 1001] No. LAvoll 6| eev.m DEPTH (1) @) 0.5t | 0.5 | 0.5ft . 0 5 1001| NO. /Mol 6
400 1 » 405 A |
I - 3063 GROUND SURFACE 04 + - 4012 GROUND SURFACE 00
308 ¥ T g i ARTIFICIAL FILL (ENGINEERED) 400 T 1 N ARTIFICIAL FILL (ENGINEERED)
T T N N i GRAY AND BROWN, SANDY CLAY T T N BROWN AND TAN, SILTY SANDY CLAY
I 0 T : - T N N WITH OCCASIONAL GRAVEL AND BRICK
+ - - - + o N
39111 52 A : R 390.9 5.4 3962 | 50 i ! R N
390 T 4 5 | 13 ot SS-8 GRAY AND BROWN, MOTTLED, CLAYEY 395 £ 3 5 5 __+1n ss1 ) M RN
L Rt . 2883 SANDY SILT WITH CLAY LENSES 80 T N N
I == R I ALLUVIAL T i : S ALLUVIAL 22
a1 T 100 RN BEEEECICN BRI BLUE-GRAY, CLAYEY SANDY SILT WITH 012 T 100 T :
385 T 712 12 'fA Do . S50 TRACE ORGANIC MATTER 390 I Z 3] 3 __*R SS2 R A e oD VITH CLAY
T MRS . 383.1 182 1 1..° S ’
T —~T7 : TRIASSIC RESIDUAL T — A 2872 158
3811 1 152 R B i GRAY, SILTY SAND w2l | 8 3862 T 150 = e T : o TRI(A;SSICGRESIDUAL
380 g8 | 15 | 16 ) Mo i SS-10A 380.1 : 5 1 $S-3 RAY AND ORANGE-BROWN, SANDY
379 5—_: 167 T &3 == -10—0-/(5._ S-10 MAROON, SILTY CLAY ;\jllﬁl 1 R . 1.7 N iabades T CLAY
T ' : 5 WEATHERED ROCK I .. WEATHERED ROCK
I ) MAROON, GREEN AND GRAY, SILTY FINE a1 o ¥ 200 o . L. TAN, BROWN AND GRAY, MICACEOUS,
4 - SANDSTONE (TRIASSIC) 380 =+ 55 171703 RN N + SILTY, FINE TO COARSE GRAINED
375 4 — Boring Terminated at Elevation 379.2 ft IN + . 100/0.8 SANDSTONE (TRIASSIC)
+ - WEATHERED ROCK (TRIASSIC + - SR
T - SANDSTONE) T - -
T X 3762 1 250 o T 3759 253
370 I o 375 1 60 140/0.3 100/0.69 WEATHERED ROCK
: T i 1 . DN e MAROON AND GRAY-GREEN,
T C 1 : . o MICACEOUS, SANDY SILTSTONE
I - 1 N I (TRIASSIC)
371.2 300
! - C e 3706 WEATHERED ROCK 306
365 <4 = 370 + 80 _d0l0.1 100/0.6® = \ TAN AND GREEN-GRAY, MICACEOUS,
+ - T - SANDSTONE (TRIASSIC)
I X T N Boring Terminated at Elevation 370.6 & IN
1 - T K WEATHERED ROCK (TRIASSIC
360 -+ | 365 4 - SANDSTONE)
355 I . 360 s -
350 T N 355 T »
10 1 - 350 I -
| 1 _ 1 C
240 u f. 345 I -
: 335 _-: :_ 340 .:'- :—
330 I - 335 I .
325 I N 330 T o
320 T B 325 T R




NCDOT BORE DOUBLE B3638_GEO_BH_BR316.GPJ NC_DOT.GDT 07/01/09

S

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 8

PROJECT NO. 33186.1.1 I ID. B-3638 l COUNTY DURHAM ' GEOLOGIST Bruinsma, C. M. PROJECT NO. 33186.1.1 ID. B-3638 COUNTY DURHAM . ! GEOLOGIST Bruinsma, C. M.

SITE DESCRIPTION BRIDGE NO. 316 ON -L- (US 70 BUSINESS, W. MAIN STREET) OVER -EY- (CAMPUS DRIVE) GROUND WTR (ft)| | SITE DESCRIPTION BRIDGE NO. 316 ON -L- (US 70 BUSINESS, W. MAIN STREET) OVER -EY- (CAMPUS DRIVE) GROUND WTR (ft)
BORING NO. EB2-A STATION 17+56 OFFSET 40ftLT ALIGNMENT -L- OHR. 6.2 | | BORING NO. EB2-B STATION 17+56 OFFSET 43ftRT. ALIGNMENT -L- 0 HR. 14.0
COLLARELEV. 400.9 ft TOTAL DEPTH 30.2ft NORTHING 820,483 EASTING 2,024,772 24 HR. FIAD | | COLLARELEV. 400.5 ft TOTAL DEPTH 36.6ft NORTHING 820,413 EASTING 2,024,727 24 HR. 8.0

DRILL MACHINE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 06/11/09 COMP. DATE 06/11/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A START DATE 06/10/09 COMP. DATE 06/10/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK N/A
DRIVE SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. /1L
ELEV| gy [DEPTH| BLOW COUNT BLOWS PERFOOT v o SOIL AND ROCK DESCRIPTION E(ﬁ%" ELEV DFZ%”'* — | X o SOIL AND ROCK DESCRIPTION
® 1 @ | ® [ost|ost|osi) |0 25 50 75 100 | NO. |/voll G | Eev.m DEPTH () (ft) 0.5ft | 0.5t | 0.5t 5 50 75 1000 | No. Aol 6
405 1 | 405 -+ |
T - " 4009 - GROUND SURFACE 0.0 T i
4 L 4005 GROUND SURFACE !
400 T I - ARTIFICIAL FILL (ENGINEERED) 400 F T ARTIFIGIAL FILL (ENGINEERED) o0
T L. . - B ST G iAo Al T f-e - - - - BROWN AND TAN, SANDY SILT WITH
T : s - T N s : GRAVEL AND CLAY LENSES
2062 T 47 AR R B 3957 4 48 I . . .
395 T 2 12| 2 +A \WANE 395 =+ T 7135 _+9 )
I DN D [ 3929 8.0 I - - X o
1 i N ) . : ALLUVIAL T e
29121 97 o TAN, CLAYEY SANDY SILT WITH CLAY 2007 4 08 a7
390 T 2 [ 3|5 . SS7 | sat. LENSES 390 F 2 [ 3] 3 —*6
I ! 387.9 130 T coe : . T :
1 Sy M I I I TRIASSIC RESIDUAL ' T g Tl 387.5 — 130
285 3862 1 147 5 5 7 Y T - P . e . M BLUE-GRAY AND TAN, SANDY CLAY 385 3887 + 148 [ - - - BLUE-GRAY AND TAN, SANDY SILTY
T JVR : . 842 167 4 [WOH[ 2 | 2 | |uga SS-5 | 25% CLAY WITH TRACE ORGANICS
T . WEATHERED ROCK 1 [ :
T DO BEEEE B TAN, GRAY-BLUE AND WHITE, T - T :
3812 T 197 ) T MICACEOQUS, SANDSTONE (TRIASSIC) : 2007 4 108 ! Ny
- - - + RSN BENERE N - ¥ 200
380 + 5 | 14 |85 'oom.of 0 + 619> $1s——— SS6 | M TRIASSIC RESIDUAL
+ . - s T S R B \ BLUE-GRAY, SANDY CLAY, SLIGHTLY
:: - .. ':: . S _: :" _ B % MICACEOUS
3762 T 247 . e Sl | 2758 L o4z T Z= WEATHERED ROCK
375 T 100/0.4 100/0:49 375 i =5 1403 % TAN, BLUE-GRAY AND WHITE,
1 : 1 ) 100079 = MICACEOUS, MEDIUM GRAINED
I [ADEDEDEE EDUREDERE DU AR I . 2 SANDSTONE (TRIASSIC)
3712 1207 | | i X s | 3707 302 2707 L 208 . L %
370 T 100/0.5 1035 - Boring Terminated at Elevation 370.7 ft IN 370 + 80 |20/0.1 1000069 T
1 L WEATHERED ROCK (TRIASSIC + - - ..
T - SANDSTONE) 1 : %
365 4 __ 385 | aps7-1 asg - {f 36.0
T N 47 153003 106/06® 277 WEATHERED ROCK
+ - + - MAROON AND GREEN, MUDSTONE
+ - T - (TRIASSIC) |
360 1 o 360 I " Boring Terminated at Elevation 363.0 i IN
T i T i WEATHERED ROCK (TRIASSIC
1 i 1 i MUDSTONE)
355 I = 355 I [
350 I n 350 I C
| 4 - 4o »
== 1 . 345 I o
w1 _ w| I -
335 1 » 335 T -
330 I " 330 I -
325 T N 325 T i
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33186.1.1 (B-3638)

EBI-A

SAMPLE DEPTH AASHTO | % BY WEIGHT % PASSING (SIEVES) | % %
NO. | OFFSET | STATION | INTERVAL | otass. | LL | Pl [csano|rsano| st | ciav | 10 | 40 | 200 |MOISTURE| ORGANIC
§S-8 47LT 16+76 5.4-6.7 A-4(0) 221 6 | 293 | 374 | 13.1 | 202 | 100 | 86 39 - -
SS-9 47LT 16+76 10.2-11.7 A-4(1) 23] 8| 281 | 301 | 186 | 222 | 100 | 88 46 - -

SS-10A 47LT 16+76 15.241 6.g A-z-i(O) 281 9 | 487 | 232 | 16.0 | 121 | 100 | 69 31 - -

SS-10B 47LT 16+76 16.2-16.7 A6(9) | 32 11 1.0 16.7 | 56.1 | 26.2 { 100 | 100 | 88 - -

EBI-B

SAMPLE ) DEPTH AASHTO | % BY WEIGHT % PASSING (SIEVES)| % %
NO. OFFSET | STATION | INTERVAL | ciAsS. | LL | Pl csano|Fsano] sut | clay | 10 | 40 | 200 IMOISTURE| ORGANIC
§S-1 37RT 16+73 5.0-6.5 A7608) | 41| 23| 267 | 244 | 145 | 343 | 98 | 83 52 - -
§S-2 37RT 16473 10.0-11.5 A24(0) | 21| 4 | 453 | 279 | 147 | 121 | 100 | 71 31 - -
SS-3 37RT 16+73 15.0-16.5 A-6(6) 361 21| 285 | 271 141 303 | 100 | 88 48 - -

EB2-4 , '

SAMPLE ‘ DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % %
NO. OFFSET | STATION | INTERVAL cLAsS. | LL | PLicsanp ! Fsanp| st | clay | 10 4 | 200 |MOISTURE| ORGANIC|
SS-7 40LT 17+56 9.7-11.2 A-4(0) 221 4] 204 | 502 | 1563 | 141 | 100 | 92 | 36 - -

- EB2-B

SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)] % %
NO. OFFSET | STATION | INTERVAL CLASS. | LL | Pl |csanp|Fsanp| st | clay | 10 40 | 200 |MOISTURE| ORGANIC
S$S-4 43RT 17456 4.8-6.3 A-4(0) 221 5| 317 | 347 174 | 162 | 9% | 79 37 - -
$8-5 43 RT - 17+56 14.8-16.3 A-6(9) 36 | 20| 184 | 267 { 166 | 384 | 100 | 91 59 28 -
SS-6 43RT 17+56 20.0-21.3 A-6(3) 31|16 ] 279 | 327 | 131 26.3 99 86 43 - -
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SITE PHOTO

BRIDGE NO. 316 ON -L- (US 70 BUSINESS, W. MAIN ST.) OVER -EY~(C

T.) AMPUS DRIVE)
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