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RANDOLPH

PROJECT DESCRIPTION _BRIDGE No. 73
OVER LAKE LUCAS ON SR

1518

NOTE - THE INFORMATION CONTAWNED HEREIN 1S NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR 1T IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

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

STATE |  STATE PROJECT REFERENCE NO. | S
IN.C, B-4610 1|25
STATE_PROJ.NO. F.A.PROJ.NO, DESCRIPTION
3379413 BRZ-1518(2) P.E.
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 VARIOUS FIELD BORING LOGS. ROCK CORES, AND SO TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL UNIT @ (919) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS, NOR THE FIELD
BORING LOGS, ROCK CORES, OR SOIL TEST DATA IS PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

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

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTICATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION,

INVESTIGATED By___ S&ME. INC. PERSONNEL___A- RIGGS
CHECKED BY AF. RIGGS, JR. N. BRADLEY
SUBMITTED BY S&ME, INC. J. WHITE
DATE OCTOBER 2, 2009 S.LOW
P. PHELPS
1. PEREZ
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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TO B8E THE UNCONSOLIDATED, SEMI-CONSOLIDATED OR WEATHERED EARTH MATERIALS
WHICH CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND WHICH YIELDS LESS THAN
108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM AND BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

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

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

ANGULARITY OF GRAINS

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

HARD ROCK 1S 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 TG OR LESS THAN @.! FOOT PER 60 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,

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

SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT YIELDS SPT N VALUES > 100 BLOWS OR HAVING A NOTABLE PROPORTION QF CLAY IN THEIR COMPOSITION, AS SHALE. SLATE, ETC.
VERY STIFF, GRAY SUTY CLALMIST WITH WTERBEDDED FIE SMD LAERS.HOHLY PUSTIC 476 S——— s ROCK (WR) PER FOOT. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPQSITION pr———- e To COARSE CRATN ToNESUS BN FETa AP RO TraT AT WHICH IS IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS P:ggg’-mmmg 2%?63%«3?3?;615' SFEL?;S&@?]E‘E,C«?E TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) gﬁg:.sns \ggéenﬂgl’;czgrusgc IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (5% PASSING *200) (3857 PASSING *208) - \ , LETC. CALCAREOUS (CALC.) - SOILS WHICH CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
PRESSIBILITY NON-CRYSTALLINE FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP Al a3 A-2 A-4 [a-5] A6 AA;: A-1, A-2 2';. :-3 COMPRES L L) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE ggl.;gg:.én - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
€LASS. e -6, A- SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 30 — ] INCLUDES PHYLLITE, SLATE, SANOSTONE, ETC. .
A MODERATELY COMPRESSIBLE LIOUID LIMIT 31-50 COASTAL_PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK. BUT MAY NOT VIELD N
SYMBOL RSN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK T~ T SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE. SANDSTONE, CEMENTED £ORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
i T Lt BEme e LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
% PASSING 1T PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.10 GRANULAR MUCK, GRANULAR  SILT- CLAY ROCKS OR CUTS MASSIVE ROCK
- SOILs | con'o | PeaT QRCANIC MATERIAL SoILS SoILS QTHER MATERIAL :
* 206 w5 s Mubs Milas MNBE M SOILS TRACE OF ORGANIC MATTER 2 -3 3 - 8y TRACE - 102 FRESH m:E:RElfﬂéggghL;s 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
LITTLE ORGANIC MATTER 3 -5z 5 - 121 UTIE 10 - 20% LLINE. HORIZONTAL.
LIOUID LIMIT 140 Ma1 MN |48 M4t MN |40 MXl4t MN 40 MX4TMN | oon o wiTh MODERATELY ORGANIC 5-18% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pjp DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INGEX | 6 MX | N.P.Jig Mxhio Mxit MN B1 MN Jig mx e Mt I | Crerle on wigaLy | MIGHLY ORGANIC 107 5207 HIGHLY 357 AND ABOVE . L1 ggv:rg;isgml ::o::ruasgzcmen FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROP WOEX| @ o @ [ am [omiz o who Zﬁgiﬁﬁlgop gRGeNIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK w10 LALLT - & PRACTURE OR FRACTURE ZONE ALONG WHICH THERE MAS BEEN DISPLACEMENT OF THE
usua, Trees|STONE FRAGS.| | oy oy on cLavey | siLTy | cLavey | ORGANIC SOiLS <z WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING. L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
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.
A sp  |SAND| GRAVEL AND SAND |  SOILS | SOILS Yy _ STATIC WATER LEVEL AFTER__24 HOURS.
:emarrtuic : MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N Zew (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PAREN
FAIR T X PARENT MATERIAL.
AS A EXCELLENT TO GOCD FAIR TO POOR P!IJ%R 1 poor |uwsurresie PERCHED WATER, SATURATED Z0NE OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOED m.amE (: :’ LOND BORDERING & STREAM. BUILT OF SEDIMENTS DEPOSITED BY
SUBCRAE O serinc or seepace WITH FRESH ROCK. TRE STREAM. '
P.I. OF A-7-5 SUBGROUP IS = L.L.- 3@ :P.I.OF A-7-6 SUBGROUP IS > L.L.- 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH [ [FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED 1 DCP (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST’S PICK. ROCK GIVES *CLUNK' SOUND WHEN STRUCK. THE FIELD.
primaRy soiL Trpe | COUERCIIRSS O | PENETRATION RESISTENCE | COMPRESSIVE_STRENGTH il @ > oo TesT BoRinG SAMPLE F_TESTED, WOULD YIELD SPT REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
- VALUE) IONS/FR ) WITH SOIL DESCRIPTION * DESIGNATIONS SEVERE ALL ROCKS EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED| o . o SHELF-LIKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED 10
VERY LOOSE 4 SOIL SYMBOL AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TQ SOME
GENERALLY LODSE 47010 S- BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. 1TS LATERAL EXTENT.
g:‘;g‘;:f MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL OTHER THAN \ §S- SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES > 199 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
{NON-COHESIVE) DENSE 32 70 5@ ADADWAY EMBANKMENTS 'Q’ CORE BORING SAMPLE VERY SEVERE ALL ROCK EXCEPT DUARTZ OISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIGLE But |MOLTLED (MOT) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 . INFERRED SOIL BOUNDARIES ST- SHELBY TUBE . SEV) THE MASS 1S EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT ] @05 . é‘o MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2 ;0 4 2.25 T0 2.5 =/7E/77= INFERRED ROCK LINE PEZOMETER RS- ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, YIELOS SPT N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY MEDIUM STIFF 4708 8.5 T0 1 A COMPLETE  ROCK REOUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE 8Y THE WEATHERING OF ROCK.
MATERIAL STIFF 8 1015 1702 T ALLUVIAL SOIL BOUNDARY INSTALLATION RT- RECOMPACTED SCATTERED CONCENTRATIONS, OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
(COHESIVE) VERY STIFF 15 10 38 270 4 SLOPE INDICATOR TRIAXIAL SAMPLE ALSO AN EXAMPLE : ' ROCK QUALITY DESIGNATION (R.0.D.) - & MEASURE OF ROCK QUALITY DESCRIBED BY: TOTAL LENGTH OF
HARD >30 >4 25/025 " TiON OF O : 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 CRAIN SIZE ROCK STRUCTURES ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
SPT N-VALUE .
O~ VERY HARD  CONNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL WHICH RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 12 @ 60 200 270 @ - SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGISTS PICK. PARENT ROCK.
AERREVIATIOE o o 5 ST ot e o i oL W BT, s wewen o ey | S 1 DRI B0 7 s o o sttt irom ucogss v0
BOULOER COBBLE GRAVEL ng:gE FINE SILT cLaY R - AUGER REFUSAL ML ~ HIGHLY v - MOISTURE CONTENT - 70 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS
«coB.) @R SAND (5L L) . MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE .
(BLDR.) . . (CSE. 5D . S04 . . BT - BORING TEAMINATED MED. - MEDIUM v - VERY SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG 4 FAULT OR
- SO. - SD. - HARD EXCAVATED BY HARD BLOW OF A GEOLOGISTS PICK. HAND SPECIMENS CAN BE DETACHED R
GRAIN MM 325 75 2.0 0.25 2.05 2.005 CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST BY MODERATE BLOWS. SLIP PLANE.
h - : i - MOD. - MODERATELY WEA, - WEATHER ) .
SIZE N 12 > CPT - CONE PENETRATION TEST gn. ooPE 3 TEIL EA, - WEATHERED MEDIM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT) - NUMBER OF BLOWS (N OR B.P.F.) OF
CSE. - COARSE NP - NON PLASTIC Y UNIT WEIGHT iy CAN BE EXCAVATED IN SMALL CUIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD SLOWS OF THE ‘A 140 LB. HAMMER FALLING 38 INCHES REGUIRED T0 PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION QOF TERMS OMT - DILATOMETER TEST ORG. - ORGANIC Yy - DRY UNIT WEIGHT FOINT OF A GECLOGISTS PICK A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS LESS THAN @.1 FOOT PENETRATION
SOIL MOTSTURE SCALE FIELD MOISTURE IoF Fom FTELD MOTSTURE DescreTin | OFT - DYNAMIC PENETRATION TEST  PMT - PRESSLREMETER TEST d . WITH 68 BLOWS.
ou IELD MOISTU N . - CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK., CAN BE EXCAVATED IN FRAGMENT
(ATTERBERG LIMITS) DESCRIPTION ¢ T oD RaTIo Pt SOFT g o L ey v o T oo TS STRATA CORE RECOVERY (SREC,) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED OIVIDED BY TOTAL LENGTH
. " 8 h * OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIGUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL. - SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
: : FRAC. - FRACTURED SLI - SLIGHTLY STRATA ROCK QUALITY DESIGNATION (S.R.0.D. - A MEASURE OF ROCK OUALITY DESCRIBED BY:
(Sa1.) FROM BELOW THE GROUND WATER TABLE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH SIRATA. AOCK QUALITY DESIGNATION (5.R.0.0.)
FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE
PLASTILC'L L uouo LimiT SOFT gTN:Eu::MILN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY ToTe LENGTH OF SYoATA aND ExPROSSED AS A PERGENTACE.
SEMISOLID; REQUIRES DRYING TO : .
R:::)GE - WET - (W) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING TQPSOIL ¢T,5,) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
pLl L PLASTIC LIMIT - . P, TERM THICKNESS _ ; A
) ER TYPE: TERM SPACING NCH MARK: BL-183 NCDOT T Station Reber & Cop Stamped 'BL-103
ORILL UNITS: ADVANCING TOOLS: - VERY WIDE ORE. i 10, FEET VERY THICKLY BEDDED s 4 FEET BE Eoc,md Beiey M ‘5:;7";:“ ation Rebar ap Stampe.
oM _| OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE D DRAG BITS AUTOMATIC D MANUAL WiDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET : ECEVATION 5538
SL_L SHRINKAGE LIMIT O menes MODERATELY CLOSE 170 3 FEET THINLY BEODED .16 - 1.5 FEET : 532
[ & contmuous Fuickt aucer CLOSE .16 T0 | FEET VERY THINLY BEDDED .03 - 0.6 FEET
- DRY - (D) B et htER 1O CORE SIZE: VERY CLOSE LESS THAN 0.6 FEET THICKLY LAMINATED ©.008 - 0.83 FEET NOTES:
ATTAIN OPTIMUM MOISTURE 0 s [] & roLow ausess g - THINLY LAMINATED < 0.088 FEET O~ 1 e sawLE
PLASTICITY g D HARD FACED FINGER BITS x INDURATION
CME-45C -N_WD4
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PI) DRY STRENGTH (] runc.-corsioe inserrs N d st _l SHELBY TUBE
NONPLASTIC 0-5 VERY LOW ] oizorick o-se D FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT X casnc [ ws aovancer T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. MEDIUM :
:1569'; ":Lfgfgr"v ’298205“ MORE IGH [} rortesie woist TRICONE _2-15/16" STEEL TEETH [} post HoLe oiccer MODERATELY INDURATED g:gg:é ?::; IBE SEHZAMIEDwF::MuA?gE WITH STEEL PROBE:
LY WHEN H IMER.
[ rricone * TUNG.-CARB. [ e avcer
COLOR g OTHER CME-750 INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
B core eir SOUNDING ROD
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YEL-BRN, BLUE-GRAY) D VANE SHEAR TEST DIFFICULT TG BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [ omer B omer 3-1/4° HSA, EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:
[] omer SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06
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S:PROJECTS/2009 /09-207/GEOTECH DOT/CADD/B-4610 SITE PLAN.DGN

-BL-103 NCDOT TRAVERSE STATION REBAR & CAP STAMPED ‘BL-103"

LOCATED AT STATION -BL- 15+57.74

ELEV. 532.28"

0 50 100

—d

o o
S| ElT
-
o oe
2| &
%\ AR
& -
? <t o [%2]
159
'f’&p n
7 S5
N N (I\l
b @ OO'"
28|
ol e
(@]
. S
T
LAKE LUCAS S|<|8
(BACK CREEK)
16+ 00 17 +00 18 + 00 19 +00 20+00 22+00 u?g
: +69 END SBG +3IBEGIN SBG WO0DS &
[*75 BEGIN $8G % EB2-A . S
£ v \ 2
XIST/NC Row 9\ E I-A BI_A v ~— §LL§
TO \ EiP \ BZ-A . EXISTING R/W__ _— m;g
S Gl —=EONCR o ]
007 = ma? TS 3 ______j; 1N
7 SL-g 9 320Gl | r ¥ i
Tt f e A T — - - T — — e T F—= — o Ay
\ S L3 S | T?—W —CL 4@70"W1 “_ RS 3261 § < S *
L RISPIKE I ___L:rr“__ _______________1 J___ | _ 1 / <R 14
s R 'll_) AN = - B EEREEL 7> =Y (i T T L F <
or ESFB qu} B2-B tB2-8 © I
BRIDGE NO. 73
HICH WATER MARK= WooD, CONC, & STEEL BRIDGE
: W/ PAVED DECK R
é?gngngglgyAT/ON -BL-103 PINC 15+57.74 2
ON JUNE 6,2008 -L- STA. 21+34.82 (2L.6I'RT) o2
%2 "R,
j o _g=Z
LAKE LUCAS 2 2zed
(BACK CREEK) w_ 2%
(&)
Z goéI
S Ttz
= -2
< 5537
g ot
2 Zwh3
Y2
(D LL]—JI—Q_
Z 8.2
g SWeS
S oie
C o=
=4
BENCHMARK: ;?
E

SKEW ANGLE FOR BENTS 90° 00°00"(TYPICAL)

SCALE IN FEET




B0~ . ONILS3L  ONIIINIONI VNITOHVD HLYHON ‘ALNNOD HdIOONVY
S L33HS 10¢-60-150! ON 807 | $30iAN3S™ Tv LNINNONIANI (2)81G1-748 0" Tv43034  1°1°F6LES "ON 1J3r0Y¥d ILVLS 01 9p-8 ON dil

dyl :Ag NMvya] 600< ¥3H0L00 31va u§-i\,u,«,v m_\‘m._ozmwo_%mmmﬁuo:.wzmmx&%u%wb%m
¥4V :Ag 03A0HddV 05 =M gyag

01 = .l (A -1- 4O JLHOIY 1 ATJ0Ud ADIVAUNSINS AAZITVIIANH
00+12 25+02 90+02 25+61 00+61 25+81 20+81 a5+L1 20+L1
002/86/48 NO - 40 1HOIY
1334 @1 1V "INl “IWSS A8 |0FAIAMNS IT1404d NI TONNOHT
*371404d FHY 01 NO 031I3(0¥d|H108 H1IM
SONIYGE FHI HONOUHL NMYHO S| AHQVHOILVELS OFdTINI
¢SILION
.
W44 Wiiad
[DLUOZIIOH
(W) AVTI ALTIS |AONVS FSHVOD OL INI4 AveO OwwH :TAN0ISTH &
(IINVII0AVLIN| JIST33/311 TUIHV-YLIW) $XJ08 OIHFHIVIM <
)
At
05 = .05
8
Q
N4 NI
(IINVITOAVYIN IISTIH
I0H INITTVLSAHD
= . |
W7)a 4 55> LY
=4
" >
Zh
57 >
08 = 087
“_\.!& @
N\\\h\ IMI\\
Ol
\\,//\ S (LI TTOEY-Y13W)
\Z . N7Z4 #4004 INITTYLSAHD
Vi OIS
D6¥ L g A g6
Vi - - >
(311 TNOHY-Y13W) \V
IO NI TI0LSAUT [’ v
SIS Z == prsgHL0/09 = = (311 79HY-V13W
_——r e o o — ; NI0H INITTVLSAHI
e ~
\QQm R M OL W \\\ -\\\.“.l\\.hw. u\ ==L = \®®m
hvni o NAGHG A : — N e
QuH 0L 4l1S 5 ~ — I AYIg AL IS JONYS
sN0IS3Y I NAOME 33115
O woL108 — S 0qISR
- T T / Ny " 0
~§ Qk zs l dnﬂ}QNQQ Q&WNQW.Q.N&
MG ———1aAvEr 03215934 g I Hi——— ]G
40 FvHL HIIM AJAVTI ONY AVT2 ALTIS AONYS
LTS AFAPTI ONY AVTD AL I mzﬁ Qwhm .wwumﬁu
NI 01 35407
NMOwE-Ao8T I 1405 01 140S AM3A
1405 01 1208 AH3A Ny FWIANTTY
FIANTTY - n! _———
| iy NI w
b5 57 3715 aawws i ol S A =111 N P . I ~ A AT 4]
L o o2 Ay O R
. A 4411S 01 F411S NNIOIW
$7714 © 27704
INIWAINGENT AVMT \/\/ "M (o [LNIWONVEWS AGHOV0Y
/ =t ol —— e
=TT T JIVA4NS == —
INTWIAGS 1 T INIWIAGYL 1 TOHSY
Wh4% 97149
956G el
995 095
-1~ 1Y HE 1~ 14 ¥E -7~ 1d 3iE =1~ 14 M
02+02 8v+61 LS+8] 6L+l
a-ca3 areg a-i a-1a3
9.6 A5
Sivl ¥s 01 ~T- 40 LHOIY 06T ATHOUd ADVALHASENS dAZI'TVHINITD rodl 4s 01

N9Q"31404d 01 Sk-8/00vV3/100 HI3L039/L02-60/ 6002/SL33r0Yd*S



S:PROJECTS/2009 /09-207/GEOTECH DOT/CADD/B-46 10 PROFILE.DGN

GENERALIZED SUBSURFACE CROSS SECTION THROUGH END BENT No.l
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S:PROJECTS/2009 /09-207/GEOTECH DOT/CADD/B-46 10 PROFILE.DGN

GENERALIZED SUBSURFACE CROSS SECTION THROUGH INTERIOR BENT No.1
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VIRONMENTAL SERVICES

. EN
ENGINEERING -TESTING

GENERALIZED SUBSURFACE CROSS SECTION

THROUGH INTERIOR BENT No1

REPLACEMENT OF BRIDGE No. 73

1518

OVER LAKE LUCAS ON SR

TIP No.B-4610 STATE PROJECT No.33794.1.1 FEDERAL LD.BRZ-1518(2)

RANDOLPH COUNTY, NORTH CAROLINA




S:PROJECTS/2009 /09-207/GEQTECH DOT/CADD/B-46 10 PROFILE.DGN

GENERALIZED SUBSURFACE CROSS SECTION THROUGH INTERIOR BENT No.2
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ENGINEERING TESTING

No 2

REPLACEMENT OF BRIDGE No. 73

GENERALIZED SUBSURFACE CROSS SECTION
THROUGH INTERIOR BENT

1518

TIP No.B-4610 STATE PROJECT No.33794.1.1 FEDERAL LD, BRZ-1518(2)
i RANDOLPH COUNTY, NORTH CAROLINA

OVER LAKE LUCAS ON SR




S:PROJECTS/2009 /09-207/GEOTECH DOT/CADD/B-46 10 PROFILE.DGN

GENERALIZED SUBSURFACE CROSS SECTION THROUGH END BENT No.2
c 1E|-
-/ -
54@/ . 54@/ C%
EB2-A | EB2-B HE
20+21 | 20+20 A ERLT
42ft LT -L- ASPHAL T 3ft RT -L- 1515
PAVEMEA( | o
) . GROUND ’
7 . N SURFALE 530" | § 5
/ —a 09/09 wonf W ?
ROADWAY ' N A B
/ EMBANKMENT FILLs (5)— N ~-S]w
/ anosﬁqn% D GRAY L N <%l s 2
. N . V4 COARSE TO FINE @— N
/ LAKE LEVEL - SANDY SILTY CLAY ~ N 3
520 521" — ™ 7 ~ 520 | u] . ]2
N ——— —— ol <
LAKE BOTTOM - 31318
-
- ALLUVIAL: u§
SOFT TO VERY SOFT BROWN AND RED-BROWN 20
COARSE TO F%' %Y SILTY CLAY 55
510° 510° i
2
—— — N — B T U ISR B — — - 'E-lg
—_ |—————— RESIDUAL: 2
STIFF TO HARD (4
GREEN-BROWN AND GRAY ;‘z’
COARSE TOD FINE [rin]
500" ——— e SANDY SILT AND SILTY CLAY \
— 1 tHaLe L 5007
— 4% _META-ARGILLITE. -
g " TN St s Sw—— w— — — — — ~—
A (m; S L = T ey T = —— e —— o —— —
= =1 = /10RO ODAZE 1) == 1= 1 1= 1 = /1= 1 )
CRYSTALLINE ROCK:
(META-ARGILLITE)
490 490" }z
o
[
e~ _
&) §
[€a} x
D M 00 W
o
12 O° —SF«
7 , Q 6: = D'Z
760 160" 15 58
o SZES
S
22005
’ s P&, 23z
470 R 470" |Rx 5w™3
v SN
S &> § 8-ed
g <aci3
REa g
[u——] © Lum
Horizontal S © 2
460’ 460" é 2
0 10 %} g
NOTES: = &
GROUNDLINE AT CROSS SECTION TAKEN FROM © S
ROADWAY DESIGN PLANS AS OF 07/9/2809. =




NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 10 OF 25

PROJECT NO. 33794.1.1

| ID. B-4610 [

COUNTY Randolph

| GEOLOGIST N. Bradiey

PROJECT NO. 33794.1.1

ID. B-4610

COUNTY Randolph

GEOLOGIST N. Bradley

SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 GROUND WTR (ft)} | SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 GROUND WTR (ft)
BORING NO. EB1-A STATION 17+83 OFFSET 27ftLT ALIGNMENT -L- 0 HR. N/A | | BORING NO. EB1-B STATION 17+79 OFFSET 3ftRT ALIGNMENT -L- 0 HR. 12,5
COLLARELEV. 5126 ft TOTAL DEPTH 28.7 ft NORTHING 726,027 EASTING 1,744,370 24 HR. N/A| | COLLAR ELEV. 528.5 ft TOTAL DEPTH 28.6 ft NORTHING 726,038 EASTING 1,744,398 24 HR. 7.4

DRILL MACHINE CME-45C

DRILL METHOD NW Casing/2-15/16" Tricone

HAMMER TYPE Automatic

DRILL MACHINE CME-750

DRILL METHOD 3-1/4" HSA

HAMMER TYPE Automatic

START DATE 09/09/09

COMP. DATE 09/09/09

SURFACE WATER DEPTH 8.6ft

DEPTH TO ROCK 27.5 ft

START DATE 09/01/09

COMP. DATE 09/01/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 28.0 ft

NCDOT BORE DOUBLE B-4610207D.GPJ NC_DOT.GDT 10/27/09

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV) gl ey [PERTH v ) SOIL AND ROCK DESCRIPTION Fh | ELEV o . »5 o o SOIL AND ROCK DESCRIPTION
U ) |osft|ost|ost] [0 25 50 75 1001 | NO. {/moil 6 | eev. @ DEPTH (f) () 0.5t | 0.5ft | 0.5ft ) A 75 1001 | NO. | ol
525 | | 530 |
+ s 1 L 5285 ASPHALT 2.0
4 - 5275+ 1.0 D R : Asphalt ey
T V. [ WATER SURFACE (09/09/09) . _ - T 34 :fe - M N \ CABC Stone
520 1 [ 525 | 52507 35 Y ROADWAY EMBANKMENT
1 L 1 2 2 (5. .. MY Red-Brown Coarse to Fine Sandy Silty Clay
I - 5225 4 6.0 L N
4 L T 5 2 )9 .. W I-NF
515 T 8 520 | 5200 85 AR NY-
1 - T 2 3 A M IR
5126 1 0.0 L 5126 GROUND SURFACE 0.0 1 R Y
+ WOH[WOH|WOH[ &, - - - w RN ALLUVIAL T i - \V4 LN 5165 12.0
510 T o N Brown Coarse to Fine Sandy Silty Clay 515 | 5150 T 135 r- - ALLUVIAL .
509.1T 35 t \_ T 7 5 — S5zl w \_ Brown Coarse to Fine Sandy Silty Clay With
WOH! 1 1 5 W s L & § Trace of Pea Size Gravel
o817 os b N 1 . N
505 sos0t oo 1 217 |lge w %_ 510 | 5100 T 18.5 1 _ | N
3 : . . i 1 . w i
T~ (wor[ 2 3 ||& . | .. ss1] w \\\ I o §
1 . .. L 4 . .- N 5065 220
500 + (SR N Y e 129 | 505 | 5050 T 235 1 . RESIDUAL
499.0T 136 H u RESIDUAL . : 3 5 i \— Brown Coarse to Fine Sandy Silty Clay
- - R IR - Tan-Brown Coarse to Fine Sandy Clayey Silt + - @1 - SS3| M -
T3] 18 | 19
4 - M37- w + P A \_
I P I . j' . NI 500.5 280
495 I ) 500 | 5000 ] 28.5 ke et bbb = e 0. CRYSTALLINE ROCK :
494.0T 18.6 7 0/0.1 60/0. 1 E
3 7 F) ©” M T - (Meta-argillite)
I : f15 T - Boring Terminated with Standard
T Ty T i Penetration Test Refusal at Elevation 499.9
490 1 !t 495 I - ftin Crystalline Rock (Meta-argillite)
489.0T 2356 1 . - o T i
1 30 | 52 [48/0.4 e ——— 4885 WEATHERED ROCK =N I [ 1) Advanced 3-1/4" HSA to 28.5 feet.
1 . 100/0‘93 (Meta-argillite) 1 B 2) Asphalt thickness 0.4.
485 I L. 4851 9 25| | 400 1 i 3) CABC Stone thickness 0.4.
484.071 28.6 o 483.9 CRYSTALLINE ROCK 28.7 T N ples:
1 \60/0.1 601045 "’_ \ (Meta-argillite) 1 - Otrs'eTrjm.tl)e-s 17.0)
4 L Boring Terminated with Standard 4 X
1 - Penetration Test Refusal at Elevation 483.9 485 + R
480 -4 = ft in Crystalline Rock (Meta-argiliite) -+ -
I - 1) Advanced NW casing to 8.6 feet (20.4 feet + =
+ - total). + L
+ - 2) Water depth 8.6 feet. T B
475 + - 3) Top of collar to mudiine 9.8 feet. 480 -+ -
T - 4) Advanced 2-15/16" Tricone to 28.6 feet. T -
T B 5) Lake water used as drilling fluid. I -
470 I [ 475 I o
465 I » 470 I r
460 I [ 465 I -
455 I " 460 I C
450 I N 455 I -
445 T i 450 T i




SHEET 11 OF 25

PROJECT NO. 33794.1.1

ID. B-4610

COUNTY Randolph

GEOLOGIST N. Bradley

SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 GROUND WTR (ft)
BORING NO. B1-A STATION 18+55 OFFSET 24ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 504.4 ft TOTAL DEPTH 4161t NORTHING 726,083 EASTING 1,744,332 24 HR. N/A

DRILL MACHINE CME-45C

DRILL METHOD NW Casing/2-15/16" Tricone/NWD4 Core

HAMMER TYPE Automatic

START DATE 09/10/09

COMP. DATE 09/10/09

SURFACE WATER DEPTH 16.8ft

DEPTH TO ROCK 25.6 ft

gLev| DRVE Ineptl  BLOW COUNT BLOWS PER FOOT SAMP. L
) ELEV ) o 25 50 75 100 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5t | 0.5% 3 A f NO. MOl G
525 | R
I Y| [ WATER SURFAGE (09/10/09)  _  _ . -
520 I o
515 I L
510 I N
508 + L 504.4 GROUND SURFACE 0.0
5033 T 1.1 oot ALLUVIAL
T WOH | WOH|WOH *0 T w Gray Fine Sandy Clayey Silt
5010 T 3.4 S
500 WOH! 3 I T 500.5 3.9
-+ —Q10- SS-4 RESIDUAL
4984 1T 6.0 M Tan-Brown Fine Sandy Clayey Silt
T 1 2 15 T ®ir
I B0 SR I R 4959 85
495 49043 90 L___] o WEATHERED ROCK
4939 | 105 , 5 AU (Meta-argillite)
1 100/0.3 e . 100/0.
490 I R R 489.9 145
4889 1 155 i Brown-Gray Fine Sandy Clayey Silt
I 19 |32 | 25 *57. . M
485 I L 484.9 195
4839 | 205 e WEATHERED ROCK
1 16 33 [67/0.3 e e+ (Meta-argillite)
4 . 100/0.
480 I e
478.9 | 255 R 478.8 256
T 50701 TN 4 CRYSTALLINE ROCK
EX (Meta-argillite) 27.7
475 + WEATHERED ROCK
T (Meta-argillite)
4728 1 316 L
T+ 472.2 322
T 70 13001 - 100069 RS CRYSTALLINE ROCK
470 I o (Meta-argillite)
1 468.8 356
1 L 4674 WEATHERED ROCK 37.0
4 = (Meta-argillite)
465 + B CRYSTALLINE ROCK
-+ RS-2 — (Meta-argillite)
1 [ 4628 416
IS N Boring Terminated at Elevation 462.8 ft in
460 4 L Crystalline Rock (Meta-argillite)
T n 1) Advanced NW casing to 25.5 feet (45.4
4 = feet total).
+ - 2) Advanced 2-15/16" Tricone to 25.5 feet.
456 + - 3) Advanced NWD4 core barrel from 25.6 to
-+ — 41.6 feet. :
+ - 4) Lake water used as drilling fluid.
T - 5) Top of collar to mudline 17.8 feet.
450 I -
445 T i




. ___SHEET 12 OF 25

& . NCDOT GEOTECHNICAL ENGINEERING UNIT

NCDOT CORE SINGLE B-4610207D.GPJ NC_DOT.GDT 10/29/09

PROJECT NO. 33794.1.1 | ID. B-4610 ] COUNTY Randoiph | GEOLOGIST N. Bradley Project No.: 1051-09-207 | /D No.: B-4610 Location: Randolph Co., N.C. Boring No.: B1-A
- R (ft : . i . ; ) )
SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 ___|GROUNDWTR () », Site Description: Replacement of Bridge No. 73 over Lake Lucas on SR 1518 Driller: J. White
BORING NO. B1-A STATION 18+55 OFFSET 24ftLT ALIGNMENT -L- 0 HR. N/A ;
COLLARELEV. 504.4 ft TOTALDEPTH 416 ft NORTHING 726,083 EASTING 1,744,332 24 HR. N/A Collar Elev.: 504.4 ft. Core Size: NWD4 Equipment: CME-45C Geologist. N. Bradley
DRILL MACHINE CME-45C DRILL METHOD NW Casing/2-15/16" Tricone/NWD4 Core HAMMER TYPE Automatic .
START DATE 09/10/09 COMP. DATE  09/10/09 SURFACE WATER DEPTH 16.8ft DEPTHTOROCK 256 ft Elev. at T.D.: 462.8 ft. Total Depth: 41.6 ft. Total Run: 15.4 ft. Date: 9/10/09
CORE SIZE NwWD4 TOTALRUN 154 ft DRILLER J. White ) ! )
‘ DRILL RUN [ STRATA | L
ELEV| A\ [DEPTHIRUN| Rt [REC: Rap| Sty [FES[Ran ] o DESCRIPTION AND REMARKS
® (f) @ | ® (Min/ft) % | % ) % | % 16| eev. (i) DEPTH (ft)
478.8 Begin Coring @ 25.6 ft
B 1 788 | 1.0 | 2:30/1.0 | (0.6) | (0.4 o (4 4788 CRYSTALLINE ROCK 256
ﬂg-jg‘g” 50 | 2:30/1.0 (6072 fso% 95% | 67% ¥ leA- 476.7  Hard to Moderately Hard Moderate to Moderately Severely Weathered Gray 27.7
4 T 1 2:801.0 "8y | (1.5) @8y | NA ¥ Meta-argillite with Close Fracture Spacing, 3 joints @ 40-50° /
475 -+ 2:45/1.0 | 969 | 30% 85% %= WEATHERED ROCK
+ 2:3011.0 (Meta-argillite)
733 1 48 A?;JSQ/S 7 322
T 44 o004 @ | (1.2) L RS (3.4) | (0.6) F CRYSTALLINE ROCK ,
470 T 2:3011.0 |1 93% | 27% 100%{ 18% Hard to Moderately Hard Moderately to Slightly Weathered Gray ]
T 3:00/1.0 Meta-argillite with Close to Very Close Fracture Spacing, 10 joints @ 40-50° 356
467.8 | 366 | 4:00/1.0 1.0y | NA i WEATHERED ROCK 270
1 5.0 g;ggﬂ-g @6 |29 1% f 78 FoF \ (Meta-argillite) Iammmm
465 T 54510 | 92% | 48% GA) | 30% Pt CRYSTALLINE ROCK
-+ %ggﬂ .8 RS-2 | 67% A }K/elarg to lt\llolydgrately|H§z/|\"<;l3 I\{Iﬁdergztgly Wiathe?éjoGégysl\;let?-g{gimtte v\v/ith a
T o . - ogerate everel athere eam rom 38.0-38.0 1eel ose 10 Vel
462.8 4 41.6 2:45/1.0 N 4628 Close Fract):Jre Spacing, 9 joints @ 40-50°, 1 joint @ 70° i 4.8
460 T B KSF Axial=31.7
T ~ R1=0, R2=8, R3=10, R4=6, R5=0
T i RMR=24
I L Rock Type E
456 1 " Boring Terminated at Elevation 462.8 ft in Crystalline Rock (Meta-argillite)
T L 1) Advanced NW casing to 25.5 feet (45.4 feet total).
4 L 2) Advanced 2-15/16" Tricone to 25.5 feet.
+ = - 3) Advanced NWD4 core barrel from 25.6 to 41.6 feet.
450 + - 4) Lake water used as drilling fluid.
-+ e 5) Top of collar to mudline 17.8 feet.
1 L Box 1 of 2
1 L Top of Box @ 25.6 feet; Bottom of Box @ 35.6 feet
445 I -
I - @ FEET
I - . #S&ME 0.5 1.0 1.5 20
440 I . ,
T N —
435 1 o m
430 I -
425 i -
420 I s
1 .
415 I o
410 I :_
I L Box 2 of 2
I i Top of Box @ 35.6 feet; Bottom of Box @ 41.6 feet
405 I "
400 T "




NCDOT BORE DOUBLE B-4610207D.GPJ NC_DOT.GDT_10/28/09
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NCDOT GEOTECHNICAL ENGINEERING UNIT
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PROJECT NO. 33794.1.1 I ID. B-4610 i COUNTY Randolph l GEOLOGIST N. Bradley PROJECT NO. 33794.1.1 ID. B-4610 COUNTY Randolph GEOLOGIST N. Bradley

SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 GROUND WTR (ft)| | SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 GROUND WTR (ft)
BORING NO. B1-B STATION 18+57 OFFSET 3ftRT ALIGNMENT -L- O HR. N/A| | BORING NO. B2-A STATION 19+45 OFFSET 24ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 503.6 ft TOTAL DEPTH 13.5 ft NORTHING 726,101 EASTING 1,744,352 24 HR. N/A| | COLLAR ELEV. 503.8 ft TOTAL DEPTH 9.1 ft NORTHING 726,156 EASTING 1,744,278 24 HR. N/A

DRILL MACHINE CME-750

DRILL METHOD NW Casing/2-15/16" Tricone

HAMMER TYPE Automatic

DRILL MACHINE CME-45C

DRILL METHOD NW Casing/2-15/16" Tricone

HAMMER TYPE Automatic

START DATE 09/02/09

COMP. DATE 09/02/09

SURFACE WATER DEPTH 17.71t

DEPTH TOROCK 12.0 ft

START DATE 09/10/09

COMP, DATE 09/10/09

SURFACE WATER DEPTH 17.4ft

DEPTH TOROCK 8.0 ft

DRIVE BLOW COUNT BLOWS PER FOOT samp. | /] L DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L
B | ELEV |PFE o 2 5 5 100 o SOIL AND ROCK DESCRIPTION S, | ELEV [P o SOIL AND ROCK DESCRIPTION
(ﬂ) 0.5ft | 0.5ft | 0.5ft | A \ NO. MOl G ELEV. (ft) DEPTH (ft (ﬁ) 0.5ft | 0.5ft | 0.5ft 0 215 5!0 7‘5 100 NO. MOl G
525 | n 525 | B
1 b 4 I WATER SURFACE (09102109) _ . _._.. - 1 A N WATER SURFACE (09/10/09) _  _ _
520 I o 520 I [
515 1 N 515 I -
510 I - 510 I "
505 I L 505 I "
503.6 4 0.0 .. 503.6 GROUND SURFACE 0.0 5038 1 0.0 GROUND SURFACE 0.0
T T 7 1 o - - SS5 | W - ALLUVIAL I WOR|WOR[WOR[ &y - - - SS6 ALLUVIAL
+ R - Gray Fine Sandy Clayey Silt + =5 Brown Coarse to Fine Sandy Silty Clay 20
500 | 499.7.1 3.9 R [ 500 | 500.3 T 35 Ty RESIDUAL .
T WOH ['WoH [ WoR . W B T 4 4 6 X T R Brown Gray Fine Sandy Clayey Silt
4978 L 58 - L - 497.8 L 6.0 L TN DN S TR RO SN TSRS N S S, - 6.0
1 3 |20 [80003) oo boo e e ] - [ 496.8 SOT— 6.8 I 81 [19/0.7 T T T T T T T oo e %_ WEATHERED ROCK
4 . 100/0. WEA 4 e L 4958 Felsic Metavolcanic) 8.0
4952 T 8.4 ; - 4 = (
495 == o2 1000. (Meta-argiliite) 95 | 4948 1 9.0 — - o TN CRVSTALLINE ROCK 57
1 T T — ’ r \ (Felsic Metavolcanic) /
1 4. 1916 120 I r Boring Terminated with Standard
% : * i Penetration Test Refusal at Elevation 494.7
490.2 T 134 R : . CRYSTALLINE ROCK + i ! ] : :
490 £ TEK] 50/0.1® 74..490.1 \ (Meta-argillte) 1351 | 490 A1 = ft in Crystalline Rock (Felsic Metavolcanic)
T - Boring Terminated with Standard T - :
:: i Penetration Test Refusal at Elevation 490.1 T - 1) Advanced NW cag?agll;o 6.0 feet (25.4 feet
265 1 - ftin Crystalline Rock (Meta-argilite) 45 T i 2) Advanced 2-15/16" Tricone to 9.0 feet.
T - 1) Aduanced NW s 1 8.4t 354 T - D e ot o g e,
- - ee . -+ b
1 R 2) Advanced 2-15/16" Tricone to 13.4 feet. 1 L
1 L 3) Lake water used for drilling. 1 -
480 4 L 4) Bridge deck to mudline 25.2 feet, 480 4 -
475 I N 475 1 o
470 1 o 470 T -
465 ui o 465 1 -
460 4 o 460 1 -
455 I - 455 I -
450 4 o 450 I -
445 T o 445 + L
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PROJECT NO. 33794.1.1 ID. B-4610 COUNTY Randolph GEOLOGIST N. Bradley
SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 ‘ GROUND WTR (ft
BORING NO. B2-B STATION 19+48 OFFSET 3ftRT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 506.3 ft TOTAL DEPTH 38.3 ft NORTHING 726,174 EASTING 1,744,298 24 HR. N/A
DRILL MACHINE CME-750 DRILL METHOD NW Casing/2-15/16" Tricone/NWD4 Core ‘HAMMER TYPE Automatic
START DATE 09/02/09 COMP. DATE 09/02/09 SURFACE WATER DEPTH 15.0ft DEPTH TO ROCK 22.5 ft
DRIVE L }
E(';gv ELEV D‘iff)T H__BLOW COUNT BLOWS PER FOOT SAMP. o SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft | (O 25 50 75 100] | NO. | moil 6
525 | |
T Y b WATER SURFACE (09/02/09)  _  _ . _
520 I -
515 I -
510 I -
506.3 T 0.0 - 506.3 GROUND SURFACE 0.0
505 T WOH | WOH | WOH R R R S w - ALLUVIAL
T ?0 \" Gray-Brown Coarse to Fine Sandy Silty Clay
-+ \ -
5028 L 35 502.8 35
4 3 5 7 w RESIDUAL
500 |.500.3 T 6.0 Brown Coarse to Fine Sandy Clayey Silt
1 ’ 4 s M 498.3 8.0
a7t 87 | . e ' WEATHERED ROCK ’
+ 38 162/04) | - - - - f - oo p e (Felsic Metavolcanic)
495 | 4953 T 11.0 SR I IR T
T 29 26 [74/0.3 8‘
1 1000,
T D ‘_'___;_;_'__:_._'_;_:_’_ 491.1 15.2]
490 | 490.1 T 16.2 R - i Gray Fine to Coarse Sandy Silty Clay
1 9 | 131 26 ..*39 A R Al
1 RO P N T B 487.8 18.5)
4 WEATHERED ROQK
485 | 4851 T 21.2 AR (Felsic Metavoicanic)
1 100/0.5 ee b T 1000, 483.8 225
4 CRYSTALLINE ROCK
4816 4 24.7 R R T I s _ (Felsic Metavolcanic) 244
480 + 60/0.1 S Al RN B A - CRYSTALLINE ROCK
-+ (Felsic Metavolcanic)
475 £ BE3
470 I
T | 4680 38.3
4 R Boring Terminated at Elevation 468.0 ft in
465 4 R Crystalline Rock (Felsic Metavolcanic)
T N 1) Advanced NW casing to 26.0 feet (total
4 N 50.4 feet).
4 - 2) Bridge deck to mudline 22.5 feet.
4 - 3) Advanced 2-15/16" Tricone to 24.7 feet.
460 4 N 4) Advanced NWD4 Core Barrel from 24.8 to
+ - 38.3 feet.
+ - 5) Lake water used for drilling.
455 I N
450 1 »
445 T i
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NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 15 OF 25

Project No. 1051-09-207

ID No.: B-4610

Location: Randolph Co., N.C. Boring No.: B2-B

Site Description: Replacement of Bridge No. 73 over Lake Lucas on SR 1518

Driller: J. White

Collar Elev.: 506.3 ft.

Core Size: NWD4

Equipment: CME-750 Geologist. N. Bradley

Elev. at T.D.: 468.0 ft.

Total Depth: 38.3 ft.

Total Run: -13.5 ft. Date: 9/2/09

PROJECT NO. 33794.1.1 l ID. B-4610 ‘ COUNTY ’ Randolph l GEOLOGIST N. Bradley
SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 ) GROUND WTR (ft)
BORING NO. B2-B k STATION 19+48 OFFSET 23ft RT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 506.3 ft TOTAL DEPTH 38.3ft NORTHING 726,174 EASTING 1,744,298 24 HR. N/A
DRILL MACHINE CME-750 DRILL METHOD NW Casing/2-15/16" Tricone/NWD4 Core HAMMER TYPE Automatic
START DATE 09/02/09 COMP. DATE 09/02/09 SURFACE WATER DEPTH 15.0ft DEPTHTOROCK 22.5ft
CORE SIZE NWD4 TOTALRUN 13.51t DRILLER J. White
RUN Toeprl qun | DRILL BN samp. Freatias &
ELEV) ppy DERTHIRUN| RaTE |REC-TRAD| STF [REC TRADY 0 DESCRIPTION AND REMARKS
@® (ft) @® | ® Min/it) | % % : % (% G| ELEV.() DEPTH (ft)
481.5 Begin Coring @ 24.8 ft
2g0 | 2815+ AT 735 153010 [ (33 [ (.1 (13.0) (11.7)';3— 4815 CRYSTALLINE ROCK 24.8
T 5:30/1.0 | 94% | 89% 96% | 87% %— Hard to Moderately Hard Fresh to Very Slightly Weathered Green-Gray
4780 T 28.3 2:30/1.0 =il Felsic Metavolcanic With Moderately Close to Close Fracture Spacing
' 50 MEUS AT @) a1 )
T 390191 04% | 80% =il KSF Axial=4619.5
475 T 430110 4 R1=15, R2=17, R3=20, R4=20, R5=0
T 5:00/1.0 _RS3 N RMR=72
473.0 T 33.3 4:00/1.0 a0 Rock Type E
4 5.0 | 6:00/1.0 | (5.0) | (4.6) wil
T 6:30/1.0 | 100% | 92% asn
PRI za
468.0 T 38.3 5:00/1.0 I 468.0 38.3
1 ~ L Boring Terminated at Elevation 468.0 ft in Crystalline Rock (Felsic
4 " Metavolcanic)
465 A L
4 L 1) Advanced NW casing to 26.0 feet (total 50.4 feet).
1 L 2) Bridge deck to mudiine 22.5 feet.
1 - 3) Advanced 2-15/16" Tricone to 24.7 feet.
4 L 4) Advanced NWD4 Core Barrel from 24.8 to 38.3 feet.
460 -+ 1 - 5) Lake water used for drilling.
455 I L
450 _': :_
445 1 »
440 1 i
435 I L
430 I o
425 I o
420 I "
415 T N
410 I N
405 I o
I C

Box 1 of 2

Top of Box @ 24.8 feet; Bottom of Box @ 33.3 feet

Box 2 of 2
Top of Box @ 33.3 feet; Bottom of Box @ 38.3 feet
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PROJECT NO. 33794.1.1 ] ID. B-4610 I COUNTY Randolph | GEOLOGIST N. Bradley PROJECT NO. 33794.1.1 ID. B-4610 COUNTY Randolph GEOLOGIST N. Bradley

SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 GROUND WTR (ft) | SITE DESCRIPTION Bridge No. 73 over Lake Lucas on S.R. 1518 GROUND WTR (ft)
BORING NO. EB2-A STATION 20+21 OFFSET 42ftLT ALIGNMENT -L- 0 HR. N/A | | BORING NO. EB2-B STATION 20+20 OFFSET 3ft RT ALIGNMENT -L- 0 HR. 13.1
COLLARELEV. 5134 ft TOTAL DEPTH 16.0 ft NORTHING 726,206 EASTING 1,744,218 24 HR. N/A'l | COLLAR ELEV. 529.0 ft TOTAL DEPTH 33.61t NORTHING 726,232 EASTING 1,744,255 24 HR. 20

DRILL MACHINE CME-45C

DRILL METHOD NW Casing/2-15/16" Tricone

HAMMER TYPE Automatic

DRILL MACHINE CME-750

DRILL METHOD 3-1/4" HSA

HAMMER TYPE Automatic

START DATE 09/09/09

COMP. DATE 09/09/09

SURFACE WATER DEPTH 7.8ft

DEPTH TO ROCK 15.5 ft

START DATE 09/01/09

COMP. DATE 09/01/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 32.5 ft

NCDOT BORE DOUBLE B-4610207D.GPJ NC_DOT.GDT 10/27/09

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L
ELEV| g gy [PEPTH_BLO v ) SOIL AND ROCK DESCRIPTION E(Lfg\’ ELEV DE(%T H o SOIL AND ROCK DESCRIPTION
® | “q | ® [osk|osr|ost]| |0 25 50 75 1001 | No. | /moil 6 | Etev.m DEPTH (f) ) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100 | NO. | /ol &
525 u 530 |
T i ASPHALT 29
I K 528.0 T 1.0 T Asphait w1
T \ 4 - WATER SURFACE (09/09/09) e T 2 4 4 @8 - SS9 CABC Stone /
520 T B 505 |-528.5 1 35 i ROADWAY EMBANKMENT
T — T 2 2 3 3 Brown-Red and Gray Coarse to Fine Sandy
I - 5230 T 6.0 o Silty Clay
I - I 2 32 +5. .
515 -:: ...— 520 520.5—-: 85 ; : 3 [
513.4 + 0.0 L 513.4 GROUND SURFACE 04 i [ 2 o
T WOR|WORJWOR| &, - W - ALLUVIAL T - .
1 L K f . 1 .. ALLUVIAL
1 T - 2l Brown Coarse to Fme. Sandy Slltx Clay 20 5155 4+ 135 I .. Brown Coarse to Fine Sandy Silty Clay With
510 | 509.9 | 35 H \_ Red-Brown Coarse to Fine Sandy Silty Clay 515 —+ 7 7 3 { Trace of Pea Size Gravel
1 3
1 1 1 3 e - ss8 | W NY 1 [ S
507.4 + 6.0 ) §~ T -
i WOH|WOH[WOH | ¢ * - WONY soss 80 5105 1 185 Lo
505 | 50481 86 et . 510 - |
=t i RESIDUAL 1 2 2
T 2 4 8 © P12 \' Brown Coarse to Fine Sandy Silty Clay T ?4 ct
1 L § 1 [ I 220
+ ' - 5004 130 5055 1 235 S RESIDUAL
500 I e e e o e e o e o e . WEATHERED ROCK = [.505 i 8T 5 50 Green-Brown and Gray Fine Sandy Silt With
4989 | 145 .. o 4 . 975 Trace of Mica
75 158002 (Meta-argillite) 155
erogdos Lo 120087 . CRYSTALLINE ROCK : I )
4 - R (Meta-argillite) 500 |-500.5 + 285 o
495 4 - Boring Terminated with Standard -+ 23 1 39 | 33 75
+ - Penetration Test Refusal at Elevation 497.4 + .92
+ - ft in Crystalline Rock (Meta-argillite) T . : LR
1 - 1 ) 325
490 T - 1) Advanced NW casing to 6.0 feet (15.4 feet 495 |..4955 1 335 N IREENENCY { CRYSTALLINE ROCK 338
- — total). - 0/0.1 60/0.1 = 1\ (Meta-argillite) [
1 A 2) Top of collar to mudline 8.8 feet. 1 i Boring Terminated with Standard
I i 3) Advanced 2-15/16" Tricone to 15.9 feet. I i Penetration Test Refusal at Elevation 495.4
A 4) Water depth 7.8 feet. 1 ft in Crystalline Rock (Meta-argillite)
485 _:_ R 5) Lake water used as drilling fluid. 490 1 [
4 » 4 R 1) Advanced 3-1/4" HSA to 33.5 feet.
4 B 3 | 2) Asphait thickness 0.4.
4 = 4 R 3) CABC Stone thickness 0.6.
480 I » 485 I . Other Samples:
T N 4 L ST-2(15.0 - 17.0)
475 I r 480 I -
470 I R 475 I n
465 I = 470 I "
460 I [ 465 1 »
455 I N 460 I "
450 I N 455 I N
445 T i 450 1 i




S&ME, Inc.

SUMMARY OF LABORATORY TEST DATA

Soil Classification and Gradation

pizom
C ¥ 4
.Q,

S&ME Project #: 1051-09-207 Test Date(s): 09/04 - 09/25/2009
State Project No.: 33794.1.1 County: Randolph Report Date: 9/25/2009
Federal ID No.: BRZ-1518(12) TIP No.B-4610
Project Name: Bridge No. 73 over Lake Lucas on SR1518
Client Name: NCDOT
Client Address: Raleigh, North Carolina
Sample | AASHTO Total % Passing Total Mortar Fraction Moisture
Boring |Sample| Depth |Classification Sieve # Coarse| Fine LL PL PI | Content
No. No. (feet) 10 | 40 [ 60 | 200 | 270 Sand | Sand | Silt | Clay %
EB1-A| SS-1 | 8.6-10.1 A-6{(17) | 100 99 98 95.1 92.4 2 6 56 36 39 22 17 ND
EB1-B | SS-2 | 13.5-15.0 | A-7-5|(18) | 100 99 99 92.3 90.0 1 9 58 32 46 30 16 ND
EB1-B | ST-1 |15.0-17.0f A-7-6|(24) | 100 98 96 86.8 84.2 4 12 40 44 53 29 24 35
EB1-B | SS-3 123.5-25.0{ A-7-6{(16) | 100 99 99 95.8 95.0 1 4 59 36 42 28 14 ND
B1-A | SS-4 | 34-49 A-4|(7) 100 100 99 90.7 84.6 1 14 58 27 29 20 9 ND
B1-B | SS-5| 00-1.5 A-4|(7) 100 99 98 87.2 82.5 2 16 54 28 30 21 9 ND
B2-A | SS-6 | 0.0-1.5 A-6|(9) 99 97 94 85.9 81.7 5 13 56 26 33 22 11 ND
B2-B | SS-7 |16.2-17.7] A-6{(12) 99 87 84 78.3 76.6 15 8 48 29 37 21 16 ND
EB2-A | SS-8 | 3.5-5.0 | A-7-6/(26) 98 95 94 913 90.0 4 4 40 52 48 21 27 ND
EB2-B | SS-9 | 1.0-2.5 | A-7-5|(15) | 100 96 94 88.4 87.1 6 7 63 24 45 31 14 26.8
EB2-B | ST-2 [15.0-17.0| A-7-6|(24) 95 93 91 86.9 85.1 4 6 43 47 50 24 26 334
Notes: ND=Not Determined.

References:

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO M 145: The Classification of Soils and Soil Mfmﬁate Mixtures for Highway Construction Purposes

Mal Krajan, AET

Technician Name:

A

Sign.

[
|

\ L
o

104-01-0703

Certification #

-

Abner F. Riggs, Jr., P.E.
Technical Responsibility:

3201 Spring Forest Road, Raleigh, NC 27616

Senior Engineer

Position
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(ASTM D 7012 Method C)
PROJECT: 33794.1.1 (B-4610)
Description: Replacement of Bridge No. 73 Over Lake Lucas on S.R. 1518
COUNTY: Randolph ,N.C.
F.A. No.: BRZ-1518(2)
JOB No.: 1051-09-207
Date: 9/29/2009
Tested by: Jeff Webb
Sample Boring Depth Rock Run Specimen Dimension, in. Area Unit Wt. Loading Rate Max. Load | Strength | Moisture
No. Location (ft) Type RQD Length Diameter (in%) v/t (psi/min) (b) (psi) (%)
RS-1 Bl-A 32.2-32.8 Meta-Argillite 27% 4.38 2.03 3.24 157.7 204 1,380 426 1.8
RS-2 B1-A 38.9-39.5 Meta-Argillite 48% 4.00 2.04 3.27 166.7 97 720 220 0.7
RS-3 B2-B 30.9-31.6 | Felsic Metavolcanic 80% 431 2.04 3.27 173.5 2,319 104,900 32,080 0.1

B1-A (38.9 - 39.5) Before Test

B1-A (32.2 - 32.8) Before Test B2-B (30.9 - 31.6) fre Test

B1-A (38.9 - 39.5) After Test B2-B (30.9 - 31.6) After Test

BI-A (32.2 - 32.8) After Test




NoRTH CAROLINA DEPARTMENT or TRANSPORTATION
GEOTECHNICAL ENGINEERING UNIT

FIELD
SCOUR REPORT

SHEET 19/25

WBS: 3379411  TIP:  B-4610

COUNTY: Randolph

DESCRIPTION(1): Bridge No. 73 over Lake Lucas on 8.R. 1518

EXISTING BRIDGE
Field Inspection  x Microfilm (reel pos: )

Other (explain) Bridge Survey&Hydraulic Design Report

Information from:

Bridge No.: 73

) Length: 226 FT Total Bents: 7  Bentsin Channel: 5
Foundation Type: Concrete Piles

Bents in Floodplain: 2

EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: None observed

Interior Bents: None observed

Channel Bed: None observed

Channel Bank: None observed

EXISTING SCOUR PROTECTION
Type(3): Rock with mortar between some of the rocks

Extent(4): Past concrete wingwalls along both sides of causeway at bridge approaches

Effectiveness(5): Adequate

Obstructions(6): None observed

INSTRUCTIONS

Describe the specific site's location, including route number and body of water crossed.

Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations).

Note existing scour protection (e.g. rip rap).

Describe extent of existing scour protection.

Describe whether or not the scour protection appears to be working.

Note obstructions such as dams, fallen trees, debris at bents, etc.

Describe the channel bed material based on observation and/or samples. Include any lab results with report.
Describe the channel bank material based on observation and/or samples. Include any lab results with report.
Describe the material covering the banks (e.g. grass, trees, rip rap, none).

Determine the approximate floodplain width from field observation or a topographic map.

Describe the material covering the floodplain (e.g. grass, trees, crops).

Use professional judgement to specify if the stream is degrading, aggrading, or static.

Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years).

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.

P N . T T
PORI3vPNo b WN =

DESIGN INFORMATION

Channel Bed Material(7): Brown Coarse to Fine Sandy Silty Clay A-6(17), A-6(9) & Gray Fine Sandy
Clayey Silt A-4(7) 2 and

Channel Bank Material(8): Brown Coarse to Fine Sandy Silty Clay A-7-6(16), Tan-Brown Fine Sandy Clayey
Silt A-4(7) &Brown-Red&Gray Coarse to Fine Sandy Silty Clay A-7-5(24)

Channel Bank Cover(9): Brush and trees

Floodplain Width(10): Approximately 100 feet south and approximately 150 north of bridge

Floodplain Cover(11): Hardwood trees and brush

Stream is(12): Aggrading

Degrading Static x

Channel Migration Tendency(13): None v

Observations and Other Comments: Bridge over existing lake. Overhead utilities on east side of bridge

Al foog

Abner Riggs, PE.

Reported by:

Date: /gﬁﬁ/;y o

DESIGN SCOUR ELEVATIONS(14) Feet X Meters

BENTS
B1 B2 B3 B4
501.9 | 503.7

Comparison of DSE to Hydraulics Unit theoretical scour:
Geotechnical Engineering Unit agrees with the Hydraulic Unit's theoretical scour elevations.

Chaorct [ L ftosd)

Cherfll A. %ungﬁlocﬂi, LG

SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL

DSE determined by:

Dato: J_o/so/o'i

Bed or Bank Bed Bank Bank Bed Bed Bank
Sample No. SS-1 SS-3 SS-4 SS-5 SS-6 SS-9
Retained #4 0% 0% 0% 0% 0% 0%
Passed #10]  100% 100% 100% 100% 99% 100%
Passed #40 99% 99% 100% 99% 97% 96%
Passed #200[ 95.10% 95.80% 90.70% 87.20% 85.90% 88.40%
Coarse Sand 2% 1% 1% 2% 5% 6%
Fine Sand 6% 4% 14% 16% 13% 7%
Silt 56% 59% 58% 54% 56% 63%
Clay] 36% 36% 27% | 28% 26% 24%
LL 39 42 | 29 - 30 33 45
PI 17 14 | 9 9 11 14
AASHTO A6 A7T6 | A4 | A4 A6 A-7-5 )
Station|  17+83 17479 18+55 | 18+57 19+45 | 20+20 -
Offset| 27'LT 3'RT 24'LT 3'RT 24'LT 3'RT
Depth| 86'-10.1" | 23.5-250' | 34-49 | 0.0-1.5 0.0'-1.5' 1.0'-2.5'
Template Revised 02/07/06




Laboratory Report Version 4.2

Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT
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&

Laboratory Report Version 4.2

Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

S&ME Project #: 1051-09-207 Report Date: 9/17/2009 S&ME Project #: 1051-09-207 Report Date: 9/11/2009
Project Name: Bridge 73 over Lake Lucas on SR1518 Randolph Co. Test Date(s): ~ 09/14 - 09/16/2009  Project Name: Bridge 73 over Lake Lucas on SR1518 Randolph Co. Test Date(s):  09/04 - 09/10/2009
Client Name: NCDOT Client Name: NCDOT
Client Address: Raleigh, North Carolina Client Address: Raleigh, North Carolina
State Project #: 33794.1.1 F.A. Project No: BRZ-1518(2) TIPNO: B-4610 State Project #: 33794.1.1 F.A. Project No: BRZ-1518(2) TIPNO: B-4610
Boring #: EBI-A Sample #: SS-1 Sample Date: 09/09 - 09/11/2009  |Boring #: EBI1-B Sample #: SS-3 Sample Date: 09/01 - 09/03/2009
Location: 17+83 Offset: 27'LT Depth (ft): 8.6' - 10.1' Location: 17+79 -L- Offset: 3'RT Depth (ft): 23.5' - 25.0'
Sample Description: Brown Coarse to Fine Sandy Silty CLAY A-6 (17) |Sample Description: Brown Coarse to Fine Sandy Silty CLAY  A-7-6 (16)
LS UI'VATURIE #& #1020 40 460 #I00 #200s270 s s s s om0 om0
100% _ " IO — _ [P :‘ . . L PP T I 1000/0 N o P R L '
] *-\ — g
‘ e N
90% N 90% \ s
. A g N
so% 80% | N
; R \
0% | ' 70% N
E50% \ E50%. | \
C e 350% = 30%
C = TR ]
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Particle Size (mm) ;
,,,,,, AsDe by T S Fine Sand <0.25 mm and > 0.05 mm (Rt Fine Sand <0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm Gravel Silt <0.05 and > 0.005 mm
Coarse Sand < 2.00 mm and > 0.25 mm Clay <0.005 mm Coarse Sand < 2.00 mm and > 0.25 mm Clay <0.005 mm
Maximum Particle Size #4 Coarse Sand 2% Silt 56% Maximum Particle Size #10 Coarse Sand 1% Silt 59%
Gravel 0% Fine Sand 6% Clay 36% Gravel 0% Fine Sand 4% Clay 36%
Apparent Relative Density Moisture Content % Passing #200  95.1% Apparent Relative Density Moisture Content % Passing #200  95.8%
Liquid Limit 39 Plastic Limit 22 Plastic Index 17 Liquid Limit 42 Plastic Limit 28 Plastic Index 14
Soil Mortar (-#10 Sieve) Soil Mortar (-#10 Sieve)
Coarse Sand 2% Fine Sand 6% Silt  56% Clay 36% Coarse Sand 1% Fine Sand 4% Silt  59% Clay 36%
Description of Sand & Gravel Particles: Rounded O Angular [J Hard & Durable &0  Soft O Weathered & Friable [ Description of Sand & Gravel Particles: Rounded O Angular ] Hard & Durable 0 Soft O Weathered & Friable OO
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T89: Determining the Liquid Limit of Soils AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

References:  AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T89: Determining the Liquid Limit of Soils AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Technician Name: Mal Krajan Technician Name: Mal Krajan
/ /\ Certificatiop#
Technical Responsibility: Mal Krajan V X Laboratory Manager Technical Responsibility: Mal Krajan | \_ 7 Laboratory Manager
\é&‘gnafture 7 " Signature \ S‘ign;ture PO f»m.__ Signature
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Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

S&ME Project #: Report Date: 9/17/2009 S&ME Project #: 1051-09-207 Report Date: 9/25/2009
Project Name: Bridge 73 over Lake Lucas on SR1518 Randolph Co. Test Date(s): ~ 09/14 - 09/16/2009  Project Name: Bridge 73 over Lake Lucas on SR1518 Randolph Co. Test Date(s): 9/24 - 9/25/09
Client Name: NCDOT Client Name: NCDOT
Client Address: Raleigh, North Carolina Client Address: Raleigh, North Carolina
State Project #: 33794.1.1 F.A. Project No: BRZ-1518(2) TIPNO: B-4610 State Project #: 33794.1.1 F.A. Project No: BRZ-1518(2) TIPNO: B-4610
Boring #: B1-A Sample #: SS-4 Sample Date: 09/09 - 09/11/2009  |Boring #: B1-B Sample #: SS-5 Sample Date: 9/2/09
Location: 18+55 -L- Offset: 24' LT Depth (ft): 3.4'-4.9' Location: 18+57 -L-~ Offset: 3'RT Depth (ft): 0.0-1.5
Sample Description: Tan Brown Fine Sandy Clayey SILT A-4 (7) Sample Descnpuon Gray Fine Sandy Clayey SILT A-4 (7)
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S Partxcle sze(mm) Particle Size (mm) 0o
CoLn Defined by NCDOT : Fine Sand < 0.25 mm and > 0.05 mm T v Fine Sand <0.25 mm and > 0.05 mm
Gravel <75 mm and > 2. OO mm Silt < 0.05 and > 0.005 mm Gravel <75 mm and > 2.00 mm Silt <0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay < 0.005 mm Coarse Sand < 2.00 mm and > 0.25 mm Clay <0.005 mm
Maximum Particle Size #10 Coarse Sand 1% Silt 58% Mazximum Particle Size #4 Coarse Sand 2% Silt 54%
Gravel 0% Fine Sand 14% Clay 27% Gravel 0% Fine Sand 16% Clay 28%
Apparent Relative Density Moisture Content % Passing #200  90.7% Apparent Relative Density Moisture Content % Passing #200  87.2%
Liquid Limit 29 Plastic Limit 20 Plastic Index 9 Liquid Limit 30 Plastic Limit 21 Plastic Index 9
Soil Mortar (-#10 Sieve) Soil Mortar (-#10 Sieve)
Coarse Sand 1% Fine Sand  14% Silt  58% Clay 27% Coarse Sand 2% Fine Sand 16% Sit  54% Clay  28%
Description of Sand & Gravel Particles: Rounded O Angular OO Hard & Durable [0 Soft O Weathered & Friable [0 Description of Sand & Gravel Particles: Rounded O Angular [0 Hard & Durable 0 Soft O Weathered & Friable [
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

References:

AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Technician Name: Mal Krajan Technician Name: Mal Krajan
Technical Responsibility: Mal Krajan ‘/\ Laboratory Manager Technical Responsibility: Mal Krajan Laboratory Manager
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Laboratory Report Version 4.2

Particle Size Analysis of Soils
AASHTO T 88 as Modified by NCDOT

S&ME Project #: 1051-09-207 Report Date: 9/25/2009 S&ME Project #: 1051-09-207 Report Date: 9/11/2009
Project Name: Bridge 73 over Lake Lucas on SR1518 Randolph Co. Test Date(s): 9/24 - 9/25/09 Project Name: Bridge 73 over Lake Lucas on SR1518 Randolph Co. Test Date(s):  09/04 - 09/10/2009
Client Name: NCDOT Client Name: NCDOT
Client Address: Raleigh, North Carolina Client Address: Raleigh, North Carolina
State Project #: 33794.1.1 F.A. Project No: BRZ-1518(2) TIPNO: B-4610 State Project #: 33794.1.1 F.A. Project No: BRZ-1518(2) TIPNO: B-4610
Boring #: B2-A Sample #: SS-6 Sample Date: 9/2/09 Boring #: EB2-B Sample #: SS-9 Sample Date: 09/01 - 09/03/2009
Location: 19+45 -L- Offset: 24' LT Depth (ft): 0.0 - 1.5 ft. Location: 20+20 -L- Offset: 3' RT Depth (ft): 1.0' - 2.5'
Sample Description: Brown Coarse to Fine Sandy Silty CLAY A-6 (9) |Sample Description: Brown-Red Coarse to Fine Sandy Silty CLAY  A-7-5 (15)
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' ’  Particle Size (mm) R . Particle Size (mm) ’
RN Defined:by NCDOT L Fine Sand <0.25 mm and > 0.05 mm Lo As Defined by NCDOT. SRR Fine Sand < 0.25 mm and > 0.05 mm
Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm Gravel <75 mm and > 2.00 mm Silt < 0.05 and > 0.005 mm
Coarse Sand <2.00 mm and > 0.25 mm Clay <0.005 mm Coarse Sand <2.00 mm and > 0.25 mm Clay <0.005 mm
Maximum Particle Size #4 Coarse Sand 5% Silt 56% Maximum Particle Size #4 Coarse Sand 6% Silt 63%
Gravel 1% Fine Sand 12% Clay 26% Gravel 0% Fine Sand 7% Clay 24%
Apparent Relative Density Moisture Content % Passing #200  85.9% Apparent Relative Density Moisture Content % Passing #200  88.4%
Liquid Limit 33 Plastic Limit 22 Plastic Index 11 Liquid Limit 45 Plastic Limit 31 Plastic Index 14

Soil Mortar (-#10 Sieve)

Soil Mortar (-#10 Sieve)

Coarse Sand 5% Fine Sand  13% Silt 56% Clay 26% Coarse Sand 6% Fine Sand 7% Silt 63% Clay 24%
Description of Sand & Gravel Particles: Rounded [ Angular O Hard & Durable [0 Soft O Weathered & Friable [0 Description of Sand & Gravel Particles: Rounded [ Angular [0 Hard & Durable [0 Soft O Weathered & Friable [0
Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter Mechanical Stirring Apparatus (A) Length of Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References: AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT
AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test
AASHTO T89: Determining the Liquid Limit of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Putposlfs

AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

References:  AASHTO T88: Particle Size Analysis of Soils as Modified by the NCDOT

AASHTO T87: Dry Preparation of Disturbed Soil and Soil Aggregate Samples for Test AASHTO T265: Laboratory Determination of Moisture Content of Soils
AASHTO T89: Determining the Liquid Limit of Seils AASHTO T90: Determining the Plastic Limit & Plasticity Index of Soils

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Technician Name: Mal Krajan
/
Technical Responsibility: Mal Krajan N / Laboratory Manager
\wg‘xfgnmre /“;}" o Signature
S&ME, INC. k />

3201 Spring Forest Road, Raleigh, N.C. 27616

Technician Name: Mal Krajan
Technical Responsibility: Mal Krajan V / Laboratory Manager
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Photograph No. 1:
This photograph was taken from the south approach, along the
centerline of the -L- alignment, looking northwest

Photograph No. 2:
This photograph was taken from the centerline of the -L- alignment,
looking west, across proposed End Bent No. 1.

Photograph No. 3:
This photograph was taken from the centerline of the -L- alignment,
looking east, across End Bent No. 1.

Photograph No. 4:
This photograph was taken from the centerline of the -L- alignment,
looking west, across proposed Interior Bent No. 1.
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Replacement of Bridge No. 73 Over Lake Lucas on SR 1518

Photograph No. 5: , Photograph No. 7: o _ '
This photograph was taken from the centerline of the -L- alignment, This photograph was taken from the existing bridge, looking east
looking east, across proposed Interior Bent No. 1. (upstream).

Photograph No. 6: Photograph No. 8:
This photograph was taken from the existing bridge, looking west This photograph was taken from the centerline of the -L- alignment,
(downstream). ' looking west, across proposed Interior Bent No. 2.
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Replacement of Bridge No. 73 Over Lake Lucas on SR 1518

Photograph No. 9: Phptograph No. 11: . '
This photograph was taken from the centerline of the -L- alignment, ThlS'PhOtng aph was taken from the centerline of the -L- alignment,
looking east, across proposed Interior Bent No. 2. looking east, across proposed End Bent No. 2.

Photograph No. 10: Photograph . 12:
This photograph was taken from the centerline of the -L- alignment, This photograph was taken from the north approach, along the
looking west, across proposed End Bent No. 2. centerline of the -L- alignment, looking southeast.



