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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHENICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _33774.1.1 (B-4567)
COUNTY __LENOIR

PROJECT DESCRIPTION _BRIDGE NO.69 ON SR 1501 (OLD JASON DR.)
OVER FORK OF WEST BEAR CREEK AT -L- STA.18+29

F.A. PROJ. BRZ-1501(6)

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY T
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED 7O BE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

N, C. DEPARTMENT
T OF THE PLAKS,

NOTE - BY HAVING REQUESTED THIS INFORMATIOM THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIVE BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE,

B Ak,
STATR STATR PROJRCT REFERENCE NO. SHERT | GoiAk
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CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT 1S BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY FURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVALASLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONMTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHMCAL ENGHMEERING UNIT AT (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPQRTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA 4RE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED SOUNDARIES ARE SASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY HOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA aND THE IN SiTU UN-PLACE) TEST DATA CAM BE
RELIEQ ON ONLY TO THE DEGREE OF REUIABILITY #HERENT IN THE STANDARG TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL 4S OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DDCUMENTS 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 GPINION OF THE
OEPARTMENT 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 TG CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TiME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE NDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
CM. WRIKE

R.E. SMITH

J.M. EDMONDSON

J.L STONE
LW.DAIL

INVESTIGATED BY_T.C. BOTTOMS

CHECKED BY D.N. ARGENBRIGHT
SuBMITTED BY  D.N. ARGENBRIGHT
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“““"I""
\“ (/7
S8 CAROZ 7%,

o

1Y S 1 1
% 4 OLO8N o
ll," ARGEN%“ W




NCRTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GECTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SCIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

102 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (RASHTO T2@6, ASTM D-1586) SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

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

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

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL 1S PENETRATION BY A SPLIT SPDON SAMPLER EQUAL TO OR LESS THAN 8.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

VANE SHEAR TEST

DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REGUIRED TD BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

VERY STIEF, GRASKTY CLN. VOST HITH MTERBEGOED FINE SAD LAYERSHEWLY PLASTE, AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
ROCK (WR) 2| BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION vSTALLTE FINE 70 COARSE GRATN TONEDUS AND TETAMORPIE TOmK ST AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 10 OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (= 35% PASSING *200) (> 35% PASSING *20@) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNE1SS, GABBRO, SCHIST, ETC. CALCAREOUS (CALCJ - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
— TO COARSE GRAIN METAMORPHIC A X
GROUP a1 A-3 A-2 a4 la5]a6]a7]ataz | A4a5 COMPRESSIBILITY ggg;ﬂ?gﬁs&)&um 3 ZIE'BF}MENTARY ROCK THATMEVOAUT.%R YEILD ';';%TN%NEFC‘?S‘:ELT‘}LF ';"E‘QITNED’ rock Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS.  |A-1-a|A-1-b 4-2-4]a-2-6la-2-6 e a3 A-6, A~7 SLIGHTLY COMPRESSIBLE LIGUID LIMIT LESS THAN 31 - ; : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
¥ R MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 3i-5@ CORSTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD N
SYMBOL B35385905 RN HIGHLY COMPRESSIBLE LI0UID LIMIT GREATER THAN 5@ SEDIMENTARY ROCK L[| SPT REFUSAL, ROCK TYPE INCLUDES LIMESTONE. SNDSTONE, CEMENTED IR BT FEG) - TDTAL LENOTH OF PLL MATETIAL PECOVERED IN THE CDRE BARREL BIVIOED BY TOTAL
. L | sHELL BEDS, ETC. -
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 18 58 MX GRANULAR MUCK, ~ GRANULAR  SILT - CLAY
cLAY ORGANIC MATERIAL ROCKS OR CUTS MASSIVE ROCK.
140 3 Mxlso mx|si SOLS | sopg | EAT . sois SOILS GIHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEM JOINTS MAY GHOW SLIGHT STAINING. ROCK RINGS UNDER
* 200 {15 MX[25 MX|18 MX|35 Mx|35 Mx|35 Mx|35 Mx]35 MN |35 MN|36 MN[3s MM TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1-10% HANMER TP CRVSTALLINE . 3 %?)fﬁ-zomifmm AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 5 - 12% LITILE 19 - 20% ’ .
LIUID LIMIT 48 MX|41 MN |48 Mx |41 MN 14D Mx (41 MN JaB Mx(al D gon o T MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35y VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS If OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 M NP l1g Mx |19 Mx |11 4N {13 MN (18 MX (10 MX[11 My 11N LITTLE OR wigeLy | MIGHLY ORGANIC 9% >20% HIGHLY 35% 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 [J @ 8 4 Mx |8 MX |12 ux|i6 MX|No mx]  MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE DR 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 ANDTHER PARALLEL T0 THE FRACTLRE.
USUAL TYPESISTONE FRAGS. .|\ | o1\ 1v oR cLAYEY SILTY CLAYEY ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLI) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN 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.
wateRias | s [SAND| CRAVEL AND SAND | SOILS | SOILS v STATIC WATER LEVEL AFTER 24 HOURS
SEN. RATING MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
P EXCELLENT TO 500D pan 10 poon | IR T | poon | ueurmaaie A PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA oD GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
PODR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE ijfl‘ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN ¢P)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
-7 - . ey - Ti AM.
PIOF A-7-5 SUBGROUP IS = LL - 30 ; Pl OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED DR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL HE STRE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED poe TEST BORING (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY P TN | O e o R @;’;’ Dt TEST BORING W/ CORE 1F TESTED. WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- SEVERE ALL ROCK EXCEPT DUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED
GENERALLY VERY LODSE “ SOIL SYMBOL @ AUGER BORING O~ SPT N-VALUE | eV IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME ;fgsfmgghf”;;;‘f RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GRANULAR LO0SE 47018 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
NATERIAL Msgétrx:égosnss 18 0 30 N/A ARTIFICIAL FILL (AF) OTHER <> CORE BORING SPT REFUSAL IE_TESTED, YIELDS SPT N _VALUES > 100 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) vERy DeNSE 38 zg 56 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |.MOTTLED 0T, - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
@ INFERRED SOIL BOUNDARY ™) MONITORING WELL o SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 <8.25 REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TD A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 0.50 oferrm INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELDS SPT N VALUES < 100 BPF INTERVENING IMPERVIOUS STRATUM.
fq’;—TTE‘RCI;‘:Y MEE;']’:'FSTIFF : .Trg ?5 @510 Lo . INSTALLATION 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.
ey ALLUVIAL SDIL BOUNDARY DICATO!
(COHESIVE) VERY STIFF 15 10 30 270 4 bl O o et T o CNTRATIONS. GUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESIGNATION (RODI- A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 38 ¥4 260025 DIP & DIP DIRECTION OF : ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
U.S. STO. SIEVE SIZE 4 2 40 60 2080 278 ® SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
7 ¥ X . X X SILL - VE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING e R coeafsz oz o075 00% ABBREVIATIONS HARD ‘T:SNDEE Agﬁ'*:;ﬁgEngg"fggE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIV@‘:_\}I\‘I:[&?}LY‘(BKCOMPARED VITH I1S LATERAL. EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND Zg& SILT cLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ) TO THE BEDDING DR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR) o8 GRY (CSE. SDo * Sou L [C) BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- S - L. - LAY MOD. - MODERATELY ¥ Z UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED AP PAE
GRaIN MM 305 75 20 2:25 .85 .05 CPT - CONE PENETRATION TEST NP - NON PLASTIC 72~ DRY UNIT WEIGHT BY MODERATE BLOWS. ;
d -
SIZE N 12 3 CSE. - COARSE ORG. - CRGANIC MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. T R R LOWs I R R
SOIL. MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAUPLE ABBREVIATIONS HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES | INCH MAXINUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
SOTL MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC $ - BULK POINT OF A GEOLOGIST'S PICK. THAN 8.1 FOOT PER 68 BLOVS.
TSERBERG LiviTe DESERIDTION GUIDE FOR FIELD MOISTURE DESCRIPTION | o - vOID RATIO SD. - SAND, SANDY S$S - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SL. - SILT, SILTY ST - SHELBY TUSE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC. - TOTAL L&“‘gg OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLl - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AN EXPREGSED 85 & PERCENTACE.
LL LIOUID LIMIT F;WBS" FRAGMENTS @ - MEUASTURE CONTENT CBR - CF?L;;‘&?RNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE
PLASTIC HI. - HIGHLY v - VERY A FINGERNAIL. *
SEMISOLID: REOUIRES DRYING 70 R
RANSE TWET - o0 ATTAIN OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT FRACTURE _SPACING BEDDING JOPSOIL_(TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC LIMIT
P DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERY PACING e }&%%v N T> If‘;gm BENCH MARK: BM NO. & RR_SPIKE IN 18' CHERRY TREE AT -BL- STA. 23+79.27
Vi Wl .
OM_|_ OPTIMUM MOISTURE - MOIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE [X] avtomaric [ manva w'ngsy oE ’340?5 ;@H‘:-'NEEw FEET THICKLY BEDDED 16 - 4 FEET 135.81 LT
T CLaY BITS T - ELEVATION: 77.11 FT
SL_|. SHRINKAGE LIMIT [] moenee MBDERATELY CLOSE 170 3 FEET THINLY BEDDED @16 - 1,5 FEET : 77, .
REQUIRES ADDITIONAL WATER TO [ & conmuous Fuiont auser CORE SIZE: CLOSE .06 T0 1 FEET }’g}’*gd:‘":;;]gi?gg” e%gg - g-‘:a FFEEEETT NOTES:
- DRY - @ . VERY CLOSE LESS THAN @.16 FEET - -
ATTAIN OPTIMUM MOISTURE BK-51
[ e voLLow aucers e THINLY LAMINATED < 0.008 FEET
PLASTICITY CME-458 [[J wero race Fincer miTs [ INDURATION
PLASTICITY INDEX 1 DRY STRENGTH 0 — FOR SEDIMENTARY ROCKS, INDURATION 1S THE MARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 25 VERY LOW D CME-550 R FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 815 SLIGHT CASING || W/ aDvancER T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
X - MEDIUM :
25?\-{ P;LA:STTJJCSITTYY 1286 205; MORE HIGH [ porvaace rorst Tricone _2 g «sTerL TERTH [T] post woLe oiscer MODERATELY INDURATED ggsmss CEANS BE SE);ARATED FROM SAMPLE WITH STEEL PROBE;
AKS EASILY WHEN HIT WITH HAMMER.
COLOR M [ ricone * TUNG.-CARB. ] newo aucer
INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
D CORE BIT % SOUNDING ROD
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NCDOT BORE DOUBLE B4567_GEQ_BRDG.GPJ NC_DOT.GDT 12/17/09

F_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 5 OF 8

PROJECT NO. 33774.1.1

| ID. B-4567 ‘ COUNTY LENOIR } GEOLOGIST Wrike, C. M. PROJECT NO. 33774.1.1 ID. B-4567 COUNTY LENOIR GEOLOGIST Stone, J. L.
SITE DESCRIPTION BRIDGE NO. 69 ON -L- (SR 1501) OVER FORK OF WEST BEAR CREEK GROUND WTR (ft) | | SITE DESCRIPTION BRIDGE NO. 69 ON -L- (SR 1501) OVER FORK OF WEST BEAR CREEK GROUND WTR (ft)
BORING NO. EB1-A STATION 17+79 OFFSET 19ftLT ALIGNMENT -L- 0 HR. N/A| | BORING NO. B1-B STATION 18+25 OFFSET 7ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 759 ft TOTAL DEPTH 60.1ft NORTHING 582,629 EASTING 2,351,976 24 HR. 8.7| | COLLARELEV. 655 ft TOTAL DEPTH 58.2ft NORTHING 582,633 EASTING 2,352,028 24 HR. N/A

DRILL MACHINE CME-45B

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILL MACHINE CME-45B

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 11/12/09

COMP. DATE 11/12/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

START DATE 03/30/04

COMP. DATE 03/30/04 SURFACE WATER DEPTH 0.3ft

DEPTH TO ROCK N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. | L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E&g" ELEV DE(;)T H . »5 5 5 100 0 SOIL AND ROCK DESCRIPTION Eth)V ELEV DE(E)TH . »5 5 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5t | 0.5ft : ' 1 NO. | voil 6 | etev. i DEPTH () (t) 0.5t | 0.5t | 0.5ft : : 75 100{ | NO. | ol
80 1 | 70 1 |
759 1 00 C GROUND SURFAGE 0.0 T \ 4 i WATER SURFACE (03/30/04) -
8655 040 g N IR At A AN A-AT b iirig b Q0]
s -+ 44 71.0 SS-8 ROA%"L’A;\E'E’)‘B%:‘S&ENT &5 =+ WOR [WOR [WOR | &5 oo ALLUVIAL
+ Lo . 50 T SR cooch 635 TAN SAND, SATURATED .20
+ {- - 129 e 30 62.9 26 L. S —~ e AN SN, SATURAIEY —
719 | 40 - ARTIFICIAL FILL T T2 |4 e ALLUVIAL
I 1 2172 | qa- TAN AND GRAY SAND, MOIST TO 4 o A BROWN MUCK, WET
70 £ : SATURATED 60 -+ | i
T - T \ - WANF 885 19
a7z3 T 88 I.. 57.9 76 ; 3 y 1 - EEEE_ ALLUVIAL
T WOH [ 1 2 "3 e SS9 T 97 - Sty TAN SAND, SATURATED
65 I L 649 110 |85 I 1 esse
T [ ALLUVIAL 538 4 117 A B
623 T 136 [ TAN AND GRAY SAND, SATURATED I 1 4 5 &9+ basel
T 7 3 3 ‘,6' T o N
60 T i 50 I 1 eossl
T 'l - 17.0 488 1 167 j R :o:o"
4 . 000 4 5 2 1 N . ooool 478 17.7
e e B B B [ 3 1 AT I N COASTAL PLAIN
55 4 @ . $8-10 oos 45 1 e haadl TAN AND GRAY MICACEOUS SAND,
-+ = oes -+ S oo o SATURATED (PEEDEE FORMATION)
4 NoL L oo _"_"““""Eﬁsﬁﬂﬁﬁlﬁ'"—"-_?}g 438 4 217 SN ooook
+ N o000 4 18 24 25 R O S 006 0p
823 L2361 N N TAN AND GRAY MICACEOUS SAND, I P N
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NCDOT BORE DOUBLE B4567_GEO,

& NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

PROJECT NO. 33774.1.1 | iD.

B-4567

| counTy LENOIR

| GEOLOGIST Wrike, C. M.

SITE DESCRIPTION BRIDGE NO. 69 ON -L- (SR 1501) OVER FORK OF WEST BEAR CREEK GROUND WTR (ft)
BORING NO. EB2-A STATION 18+89 OFFSET 18ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 764 ft TOTAL DEPTH 60.2 ft NORTHING 582,689 EASTING 2,352,068 24 HR. 8.6

DRILL MACHINE CME-45B

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

START DATE 11/13/09

COMP. DATE 11/13/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(;)T H . »s . 76 v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ] 5 ) 10011 NO. | /mol| 6 | ELev.@ DEPTH (ft)
80 i |
764 + 00 - 76.4 GROUND SURFACE 0.0
75 T 1 2 3 _*5 - S$5-15 ROADWAY EMBANKMENT
-T TAN SAND, MOIST
+ reo s i< X R X |
724 T 40 I AT ALLUVIAL
i 1 1 2 # $S-16 | 89% PAAAT BROWN MUCK, MOIST TO WET
70 1 i WV\’__
¥
4 P Kannd.
627 L a7 [0 A A
1 WOH | WOH | WOH @ ot
65 T N VvV 854  __ e 110
- < oo ALLUVIAL
+ SNC oo TAN AND GRAY SAND, SATURATED
627 4 137 R R cooo
T 8 13 | 17 - Teso - - $8-17 cosel
60 I I AN sese
7 0 0 0 o
+ 4 000
577 4 187 S N
o2 S
25 -+ \ Seitsa4 o o229
+ N coool COASTAL PLAIN
527 + 237 5 T - ,\\ R BN TAN MICACEOUS SAND, SATURATED
T 1 6 50 00 $S-18 iy (PEEDEE FORMATION)
50 I cesel
1 L o000l
477 4+ 287 AU | A oacl
T 12 | 12 | 9 S 421 R ooaal
s| T BRI i
1 [0 © o o
427 1337 .. Il R Gooal
I 5 11 | 11 - em - - SS-19 coool 417 347
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+ S oo ok (BLACK CREEK FORMATION)
~ 0 0 0 of
37.7 4+ 387 N 35
4 30 53 {47/0.2 . -\:\.\“ o0 o
1 . 100/0.7 o6 6o
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P 0000
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277 4+ 487 NN 1 oo ot
s s (= o i
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2| I 2T i
1 V2N o0 op
17.7 4+ 587 - AR aaot
T 17 1191 25 e oo 162 60.2
15 T B Boring Terminated at Elevation 16.2 ft in
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33774.1.1
B-4567

BRIDGE NO.69 ON SR 1501 (OLD JASON DR.)

PROJECT REFERENCE NO,

SHEET

B-4567

7 OF 8

OVER FORK OF WEST BEAR CREEK AT -L- STA.18+29

EBI-A SOIL TEST RESULTS

% BY WEIGHT PASSIN S
SA%).L | orFser | sraTiON IA?T%%L A&%@? LL| PL e e ND T7.SAND Isu{IT CLAY %10 : 4Go (SIEVfoo) MorseuRE | ORGANIC
S5-8 19 LT 17+79 1.0-1.5 A2-4(0) | 19 |NP [ 36.0 148.3 | 7.6 | 8.0 | 97 | 79 8 i -
SS- 9 19 LT 17+79 8.6-10. 1 | A-2-4(0) |22 |NP |32.4 149.3 | 12.3 | 6.0 | 95 | 8/ | 27 - -
S5 10 19 LT 17479 18.6-20. 1 A-3(0) |21 (NP |64.6 |29.6 .8 | 4.0 | 90 | 57 | 6 -
SS- 11 19 LT 17479 | 28.6-29.9 A-3(0) |24 |NP |63.5 |32.4 | 3. 1 .0 | 98 | 64 | 5 -
SS- 12 19 LT 17+79 | 38.6-40. 1 | A-2-4(0) |26 |NP |47.7 144.6 | 3.7 | 4.0 | 100 | 67 12 - -
SS- 13 19 LT 17+79 | 48.6-50. 1 A-3(0) |20 |NP |71.2 |20.4 | 5.3 | 3.0 | 95 | 56 | 9 - -
SS- 14 19 LT 17+79 | 58.6-60. 1 | A-2-4(0) |24 |NP |20.9 167.7 | 7.9 | 4.0 | 700 | 98 4 -

EB2-A SOIL TEST RESULTS

% BY WEIGHT % PASSING (SIEVES
SAVGLE | OFFSET | STATION INTGRVAL ‘Ass. | LI PL C.SAND | F.SAND | SILT | CLAY | 10 T fo( Vzoo) MOISTURE | ORGANIC
S5- 75 18 LT 18 +89 7. 0-1.5 A-2-4(0) |21 \NP |51.2 |37.71 | 5.6 | 6.0 | 98 | 74 14 - -
SS- 16 18 LT 18 +89 4.0-5.5 A-5(7) |57 |1 | 9.7 |15.0 |68.3 | 7.0 | 100 | 95 | 78 | 89. 7 27.6
SS- 17 18 LT 18 +89 13.7- 15. 2 A-3(0) |22 |NP |64.7 |29.7 | 4.6 .0 | 98 | 65 | 7 - i
SS- 18 18 LT 18+89 | 23.7-25.2 A-3(0) |22 |NP [75.7 | 21.3 | 2.0 1.0 | 97 | 58 | 4 -
SS- 19 18 LT 18+89 | 33.7-34.7 A-3(0) |27 |NP |50.2 |43.0 | 3.8 | 3.0 | 98 | 62 | 8 -
SS-20 18 LT 18+89 | 43.7-44. 8 A-3(0) |20 NP |70.1 |24.0 | 3.8 | 2.0 1100 | 69 | & -
SS- 21 18 LT 18+89 | 53.7-55. 2 A-3(0) |22 |NP |48.2 |43.2 | 4.6 | 4.0 | 100 | 93 10 - -




NorTH CAROLINA DEPARTMENT or TRANSPORTATION FIELD
GEOTECHNICAL ENGINEERING UNIT

SCOUR REPORT

WBS: 33774.1.1 TIP: B-4567 COUNTY: LENOIR

DESCRIPTION(1): BRIDGE NO. 69 ON -L- (SR 1501) OVER FORK OF WEST BEAR CREEK

EXISTING BRIDGE

Field Inspection X Microfilm (reel pos: )
Other (explain)

Information from:

Foundation Type: TIMBER PILES

Bridge No.: 69 Length: 80"  TotalBents: 4 BentsinChannel: 2  Bentsin Floodplain: 2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: NONE NOTED

Interior Bents: NONE NOTED

Channel Bed: NONE NOTED

Channel Bank: NONE NOTED

EXISTING SCOUR PROTECTION
Type(3): WOODEN WING WALLS

Extent(4): 10 FEET OUTSIDE BRIDGE

Effectiveness(5): EFFECTIVE

Obstructions(6): REMAINING END BENTS FROM PREVIOUS BRIDGE

INSTRUCTIONS
1 Describe the specific site's location, including route number and body of water crossed.
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).
3 Note existing scour protection (e.g. rip rap).
4 Describe extent of existing scour protection.
5 Describe whether or not the scour protection appears to be working.
6 Note obstructions such as dams, fallen trees, debris at bents, etc.
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report.
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report.
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none).
10 Determine the approximate floodplain width from field observation or a topographic map.
11 Describe the material covering the floodplain (e.g. grass, trees, crops).
12 Use professional judgement to specify if the stream is degrading, aggrading, or static.
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).
14 Give the design scour elevation (DSE) expected over the life of the bridge (approx. 100 years). This

elevation can be given as a range across the site, or for each bent. Discuss the relationship between the Hydraulics
Unit theoritical scour and the DSE. If the DSE is dependent on scour counter measures, explain (e.g. rip rap armoring
on slopes). The DSE is based on the erodability of materials, giving consideration to the influence of joints, foliation,
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing
structures, other tests deemed appropriate, and overall geologic conditions at the site.

DESIGN INFORMATION
Channel Bed Material(7): SAND

Channel Bank Material(8): MUCK AND SAND

Channel Bank Cover(9): TREES AND SHRUBS

Floodplain Width(10): APPROX. 500'+

Floodplain Cover(11): TREES AND SHRUBS

Stream is(12): Aggrading Degrading X Static

Channel Migration Tendency(13): NONE, CHANNELIZED

Observations and Other Comments:

DESIGN SCOUR ELEVATIONS(14) Feet X Meters

BENTS
B1
53.5'

Comparison of DSE to Hydraulics Unit theoretical scour:
The Geotechnical Engineering Unit and the Hydraulics Unit agree that the design scour elevation should be
raised 4.5 feet from the theoretical scour elevation proposed in the Hydraulics report dated 9/22/09

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank
Sample No.
Retained #4
Passed #10
Passed #40

Passed #200

Coarse Sand See Sheet 7,
Fine Sand "Soil Test Results",

Silt for samples:
Clay Channel Bed: NONE

LL Channel Bank: SS-16, SS-9
Pl
AASHTO
Station
Offset
Depth
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