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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _42246.11 (B-5109)

F.A. PROJ. BRSTP-0218(7)

COUNTY _UNION

PROJECT DESCRIPTION _BRIDGE # 29 OVER GOOSE CREEK ON

HIGHWAY NC 218 BETWEEN SR 1543 AND SR 2323

SITE DESCRIPTION

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. . DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT 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.

T
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CAUTION NOTICE

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

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. . DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (219 260-4088, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

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

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

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

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 PURPQSES. 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 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 TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
J. K. STICKNEY

C. L. SMITH

INVESTIGATED BY_R. Q. CALIAWAY
CHECKED BY____ G.B. LITTLE
sumTTED BY__C. B. LITTLE

DATE__ - AUGUST 2012
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO, SHEET NO.
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SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

SOIL IS CONSIDERED 70 BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN

180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7286, ASTM D-1586) SDIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

POORLY GRADED)

WELL GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE TD COARSE.
_UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD

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

ANGULARITY OF GRAINS

VERY STIFF,GRAY,SILTY CLAY, WOIST WIFH IWTERBEDDED FHE SAVD LWERSHICHLY PLASTE, A-T-6

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS JS DESIGNATED BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROUNDED, OR ROUNDED.

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 IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8.1 FOOT PER 68 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 FOLLOWS:

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

ABUIFER - A WATER BEARING FORMATION OR STRATA.

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

SOIL _LEGEND AND AASHTO CLASSIFICATION

MINERALQOGICAL COMPQOSITION

WEATHERED W% NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108
ROCK (WR) BLOWS PER FODT IF TESTED.

MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS
WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE.

CRYSTALLINE 2,2, { FINE T0 COARSE GRAIN IGNEDUS AND METAMORPHIC ROCK THAT
ROCK (CR) 7377 <4 WOULD YIELD SPT REFUSAL If TESTED, ROCK TYPE INCLUDES GRANITE,
=7~/ | GNEISS, GABBRD, SCHIST, ETC.

COMPRESSIBILITY

SLIGHTLY COMPRESSIBLE
HIGHLY COMPRESSIBLE

MODERATELY COMPRESSIBLE

LIOUID LIMIT LESS THAN 31
LIOUID LIMIT EQUAL TO 31-58
LIOUID LIMIT GREATER THAN 5@

PERCENTAGE OF MATERIAL

NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN

ROCK NCR)

INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.

SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE

COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
SEDIMENTARY ROCK T T | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
[(52) L | SHELL BEDS, ETC.

WEATHERING

GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
CLASS. (< 357 PASSING %200) (> 357 PASSING 3200) ORGANIC MATERIALS
GROUP A3 | a-2 a-4 | A5 | A6 a1, A2 | A4, A5
CLASS. a-3 | A-Bi A7

<

SYMBOL AN

% PASSING
.10 GRANULAR ify MUCK,
* 40 SOILS | gops | TEAT
» 208 18 Mx|35 Mx|35 Mx|35 Mx|35 MX|3s My |36 Mn|3s Mev|36 MY

LiouD LIMT 48 Mx|41 My (40 Mx |41 MN 40 mx |41 My e x| HIMN] goILs wITH

PLASTIC INDEX | & MX NP 116 Mx (10 Mxlit M (11N LG M 18 MU MN JUMN ] GrqiE oR HIGHLY

GROUP INDEX [ e [} 4 Mx |8 Mx[12 mx|1s mxino mx]  MODERATE DRGANIC

T AMOUNTS OF  |gons

L o |FINE | SILTY OR cLavey | sity | cLavey ORGANIC

wEmas | sap  |SAND| GRAVEL AND SAND | sOLS | sons

TER. RATING - AR 10

s A EXCELLENT 7O GOOD FAIR TO POOR OOR POOR | UNSUITABLE

SUBGRADE

7

SPRING OR SEEP

GRANULAR SILT - CLAY
ORGANIC MATERIAL gl Sone OTHER MATERIAL
TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 162
LITTLE ORGANIC MATTER 3-5% 5 - 12% LITTLE 18 - 20%
MDDERATELY ORGANIC 5-10% 12 - 20% SOME 26 - 35%
HIGHLY ORGANIC 10% 20% HIBHLY 35% AND ABOVE
GROUND WATER

hVAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING

¥y STATIC WATER LEVEL AFTER _24 HOURS

Tew PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA

ROCK FREBH, CRYSTALé BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER
HAMMER IF CRYSTALLINE.

FRESH

VERY SLIGHT ROCK GENERALLY FRESK, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,

v SLIJ CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO

(6L 1INCH., OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDBSPAR
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS,

MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN

MDD GRANITDID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
¥ITH FRESH ROCK.

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

ARTESIAN - GROUND WATER THAT 18 UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GROUND SURFACE.

CALCAREOUS (CALC, - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
OF SLOPE.

CORE_RECOVERY (REC.)~ TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACRDSS THE STRUCTURE OF ADJACENT
ROCKS DR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
HORIZONTAL.

DIP_DIRECTION (DIP AZIMUTH)~ THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.

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.

CORE BIT

VANE SHEAR TEST

OO

DIFFICULT TO BREAK WITH HAMMER.

SHARP HAMMER BLOWS REQOUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

EXTREMELY INDURATED

P10OF A-7-5 SUBGROUP 1S = LL - 30 ;PI1 OF A-7-6 SUBGROUP 1S >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITDID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | EORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE DF STANDARD RANGE OF UNCONFINED s (MOD.SEV.}  AND CAN BE EXCAVATED WITH A GEOLOBIST'S PICK. ROCK GIVES *CLUNK' SDUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE wggﬁgs"%ﬁt‘?" PENETRATION RSSISTENCE CDMPR%_?DSJ;EF%R)ENGTH 5?:3»‘?;15122';‘;?:'%;%) @ pToM TEST BORING If;sloigmm If_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
{N-VALUE)
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g
VERY LODSE 4 @ AUGER BORING O~ SPT N-VALLE | (sEV) IN STRENGTH T0 STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GENERALLY SOIL SYMBOL 1TS LATERAL EXTENT.
GRANULAR L-00SE 4018 , EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
MATERIAL MEDIUM DENSE 18 10 39 N/a ARTIFICIAL FILL (AF) OTHER _Q CORE BORING SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES ) 108 BPF LENS - A BODY DF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 38-70 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE Buy | MOTTLED (MOT. - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VERY DENSE >50 — o INFI 1L BOUNDARY ™0  MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 3 Py INFERRED SOIL BOUNDA REMAINING. SAPROLITE 15 AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 210 4 .25 10 0.50 STATPE  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, Yi T N VALUES < J0@ BPF | INTERVENING IMPERVIOUS STRATUM,
agggl‘;t" Msgff]’gf STIFF . ;g 155 es ‘T_g 10 - 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.
T -
(COHESIVE) VERY STIFF 15 70 38 210 4 e ALLUVIAL SOIL BOUNDARY O Isri'g ﬁd:?igﬁmk SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK QUALITY DESIGNATION (RODI- A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD 38 >4 25 ALSO AN EXAMPLE. : ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
/625 DIP & DIP DIRECTION OF
TEXTURE OR GRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK _HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE' DR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES %@%m?_@f-l- RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
5. ST, SIEVE SIZE 4+ 1 w  se 28 270 ©®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. OF IGNEOUS ROCK OF APPROXIMATE
OPENING (MM) 476 200 .42 @25 0.075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
v ABBREVIATIONS HARD %g“ngieginxﬁgggpggiggfﬁ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH JTS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL S:ND gg:% SILT cLAY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST i : TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS,
BLDR) (CcoB.) GR (CSE. 500 € 5D L) Lo BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK, GOUGES OR GROOVES TO @25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
P— - P pp — — CL. - CLAY MOD. - MODERATELY 7Y < UNIT WEIGHT HARD ;;(c:\ég'éizéyar:g::; BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED ST PLANE.
AIN .25 & o .
- CPT - CONE PENETRATION TEST NP ~ NON PLASTIC Y.~ DRY UNIT WEIGHT R
Size . 12 3 CSE. - COARSE ORG. - ORGANIC ¢ MEDIUM CAN BE GRODVED OR GOUGED 8.5 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SFT)~ NUMBER OF BLOWS IN OR BRF)OF
- _ Herd o BE EACAVATED IN SMELL CHIPS To PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FODT INTO SOIL WITH
SOIL. MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FOINT OF & GEOLOGISTS PiCK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL TO OR LESS
SOIL_MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE CGSCRIPTION | & - voib pane e ame _sSA;RgLLTgf :s- Bgl}:fn SPOON ROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS THAN 0.1 FOOT PER 60 BLOWS.
(ATTERSERG LIMITS) DESCRIPTION Fieme 0 SL.- ST SILTY ST - SHELBY TUBE SO FROM_CHIPS 10 SEVERAL INCHES. IN SIZE BY MODERATE BLOS OF A PILK POINT, SHALL, THIN SIRATA CORE BECOVERY ISRECS - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SUL - SLIBHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. ' ’ OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATY FROM BELOW THE GROUND WATER TABLE | FPRAC.- FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | yERy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH Wmﬁ%ﬁ%gﬁﬁﬁg&ﬁg D O ES DIVIDED BY THE
LL .. LIouID LIMIT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - C;LT’;[;JRNIA BEARING SOFT OR MDRE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENGTH OF STRATA AND EXPRESSED A4S A PERCENTAGE
PLASTIC HIL - HIGHLY Vv - VERY A FINGERNAIL, :
SEMISOLID: REOUIRES DRYING T TOPSOIL (1S, - SURFACE SOILS USUALLY CONT 3
e T WET - ATTAIN DPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING CONTAINING ORGANIC MATTER
P PLASTIC LT DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: 1ERM SRECIG VERY I:IZTLY BEDDED > 4 FEET BENCH MARK: BM %2 lor27.86 L= 16J2 RT.
oM_|. OPTIMUM MOISTURE - MOIST - ) SOLID; AT DR NEAR OPTIMUM MOISTURE D AUTOMATIC D MANUAL :Egg WIDE :D_?OE ;GHF;’NE El'? FEET THICKLY BEDDED 15 - 4 FEET N 511769.5937 E 1536079.7937
SL_| SHRINKAGE LIMIT [ mosree & CLAY BITS THINLY BEDDED .16 - 15 FEET ELEVATION: 503.05  FT.
4 _ MODERATELY CLOSE 170 3 FEET
[7] & contnuous FLicHT auseR CLOSE U6 10 1 FEET VERY THINLY BEDDED 8.03 - 816 FEET
. REDUIRES ADDITIONAL WATER TO M CORE SIZE: oose LéSS OIFEET MRS s T NOTES:
ATTAIN OPTIMUM MOISTURE BK-s1 [ s voLiow ausers -8 . THINLY LAMINATED < B.088 FEET STRATIGRAPHY SHOWN THROUGH BORINGS
PLASTICITY D CME-45C D HARD FACED FINGER BITS “N NO/NQ INDURATION
LASTICITY INDEX (P CRY STRENGTH 0O I FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC -5 VERY LOW CME-558 -+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 815 SLIGHT CASING W/ ADVANCER R TS GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-2 MEDIU [ rporasLe HousT ] Tricone *sT : GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGH PLASTICITY 26 OR MORE HIGH gL teetH | [] post oL oicoeR MODERATELY INDURATED BREAKS EASILY WHEN HIT WITH HAMMER. ’
TriconE_2 %+ TunG.-caRe HAND AUGER
COLOR 2 X X
SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE;

REVISED 08/23/09
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2N NCDOT GEOTECHNICAL ENGINEERING UNIT
2~/ \T1P BORELOG REPORT

SHEET

WBS 42246.1.1 | TP B-5109

| COUNTY UNION .

| GEOLOGIST

SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR’ 1543 AND SR 2323

BORING NO. EB1-A STATION 16+16

OFFSET 7#LT

ALIGNMENT

COLLARELEV. 501.91 TOTAL DEPTH 5291t

NORTHING 511,790

EASTING 1,536,096

Stickney, J. K. »
GROUND WTR (ft)
-L- O0HR. 6.8
24 HR. 15.5

DRILL RIG/HAMMER EFF./DATE HFO0072 CME-550 83% 09/02/2009

| DRILL METHOD  NW Casing WISPT & Core

HAMMER TYPE  Automatic

DRILLER Smith,C. L. START DATE 05/30/12

| COMP. DATE 05/30/12

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 7/30/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| ELEV DE}Z)T H 100 v 0 SOIL AND ROCK DESCRIPTION
® | @ | ® |osit|osi|osi| |0 % 50 s NO. 1 /voll G | etev.a DEPTH (f)
505 »
1 [ 501.9 GROUND SURFACE 0.0
1 | - o = ROADWAY EMBANKMENT
500 I i RED-ORANGE MED. STIFF TO STIFF
+ | . MOIST CLAYEY SANDY SILT (A-4) W/
1 - . . ROCK IN FILL
| 4965 T 54 o :
495 I 21315 | Les” o
4 d.. . .
1 Il o .. .
| 4915 T 104 - - : -
490 I 21217 ] e i - 480.9 12.0
1 v\ . . ALLUVIAL
1 | . RED-ORANGE & GRAY SOFT TO STIFF
4865 T 154 Ao . MOIST TO WET CLAYEY SANDY SILT
+ S VR R . A-4) W/ GRAVEL LAYER @ 14.4
485 1 2 s s & 484.8 (A-4)WG e 174
1 oo . RESIDUAL
1 B IR B GRAY STIFF MOIST TO WET CLAYEY
4815 T 204 ‘l;______,_;___;_____;_'__'__;___'__'__'__'_’ 481.5 SILTY SAND (A-4) 204
480 T 100/0.3 - - T T T 000,39 % WEATHERED ROCK
7
1 : v
T 72
ATRE T 254 L R ouna® k4
475 T 5 - oo/ 7=
T 4,
I . =
4. - e . v i
: 47151304 e %
470 + 700/0.2 R IR - 100/0.29 E47A-_410.7 31.2
A4 NON-CRYSTALLINE ROCK
465 T )
460 I -
455 T )
! T . . :
450 T .
449.0 52.9
1 L Boring Terminated at Elevation 449.0 ft IN
1 L , NON-CRYSTALLINE ROCK
i T -
i -+ -
| T N
[ -+ -

/e NCDOT GEOTECHNICAL ENGINEERING UNIT
'\LI& CORE BORING REPORT

SHEET

WBS 42246.1.1

[ TP B-5109

~ | county unioN

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323

BORING NO. EB1-A

STATION 16+16

OFFSET 71#LT ALIGNMENT -L-

COLLARELEV. 501.9ft

TOTAL DEPTH 5291t

NORTHING 511,790 EASTING 1,536,096

GROUND WTR (ft)
O HR. 6.8
24 HR. 155

DRILL RIG/HAMMER EFF./DATE

HF00072 CME-550 89% 09/02/2009

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILLER Smith, C.L.

START DATE 05/30/12

COMP. DATE 05/30/12

SURFACE WATER DEPTH N/A

CORE SIZE NO/NQ

TOTALRUN 2171

RUN DRILL RUN STRATA_| |
EI(.ﬂE)V ELEV DE(%FH R(%N RATE Rg_oc. RaD AP RE:?' RAO1 0 DESCRIPTION AND REMARKS
(ft) Minfft) | % | % . b | % [ G| ELEV. () DEPTH (f)
470.7 Begin Coring @ 31.2 ft
AT AT 31T T 47 4.2) | (3.5) 4707 NON-CRYSTALLINE ROCK 312
+ 89% | 74% 31.2 - 52.9 GRAY, HARD, FRESH, MODERATELY CLOSE
4 FRACTURED, VERY THINLY BEDDED SLATE, BEDDING AND
4660 T 359 CLEAVAGE DIPS DIVERGE AT ROUGHLY 30 DEGREES, RESULTING
465 + 55 ORI IN MANY HIGH ANGLE FRACTURES IN THE CORE.
4 100% | 80%
461.0 T 409
460 £+ 50 (6.0)](45)
+ 100%| 90%
4560 T 459
455 T 5.0 (4.9) | (4.0)
: T 98% | 80%
451.0 T 50.9
450 T 2.0 (151 (1.0)
449,071 529 449.0 52.9

75%

50%

NCDOT CORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 7/30/12
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Boring Terminated at Elevation 449.0 ft IN NON-CRYSTALLINE ROCK
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SHEET

T[22 NCDOT GEOTECHNICAL ENGINEERING UNIT NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
2/ X1 BORELOG REPORT CORE BORING REPORT e
WBS 42246.1.1 | TP B-5109 | COUNTY UNION | GEOLOGIST Stickney, J. K. WBS 42246.1.1 | TP B-5100 | couNTY UNION | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR (ft) SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR (ft)
BORING NO. EB1-B STATION 16+15 OFFSET 7ftRT ALIGNMENT -L- 0 HR. 57 BORING NO. EB1-B STATION 16+15 OFFSET 7 &tRT ALIGNMENT -L- 0 HR. 5.7
DRILL RIGIHAMMER EFF/DATE _HFO0072 CME-550 89% 09/02/2009 | DRILL METHOD NW Casing WISPT & Core HAMMER TYPE _Automatic DRILL RIGHAMMER EFF./DATE  HFO0072 CME-550 89% 09/02/2009 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE ~ Automatic
DRILLER Smith, C. L. START DATE 05/23/12 COMP.DATE 05/23/12 | SURFACE WATER DEPTH_N/A DRILLER Smith, C. L. | START DATE 05/23/12 COMP. DATE 05/23/12 SURFACE WATER DEPTH N/A
T
ELEV| R [DEPTH|_BLOW COUNT BLOWS PER FOOT savp W o SOIL AND ROCK DESCRIPTION CORE SIZE NO/NQ TOTALRUN 162 ft
® | @ | ® |osft|os|osfh| |0 25 50 75 100/ | NO. |/moi| & | ELev. DEPTH (f) erev] RN Tocori run | DRILL RUN AP, |-SIRATA T
® | LBV T |y | RATE R(?t)Q R | “no [T [T o : DESCRIPTION AND REMARKS
(ft) Minfft) | % | % : (% (% G | ELEV.(f) DEPTH (ft)
505 - : 477.1 7T 75T Begin Coring @ 25.9 ft
4 - : 0.0 e 32 (3.1} @1 4774 NON-CRYSTALLINE ROCK 25.9
: 503.0 Rﬁ&?ﬁ?iﬁﬁiﬁﬁ%’im 475 I 7% | 97% 25.9-42.1 GRAY, HARD, FRESH, MODERATELY CLOSE
4 I- - - - RED-BRN-GRAY MED. STIFF TO HARD 473.9 1 29.1 FRACTURED, VERY THINLY BEDDED SLATE. BEDDING PLANE
500 _:: i ... . - M MOIST CLAYEY SANDY SILT (A4) W/ 4 5.0 glsg) (9%?/) FRACTURES DOMINATE, DiP(F}’g\JF?EAT AROUND 45 DEGREES TO
4085+ 45 4. - - ROCK N FILL ) + o o X
¥ T3 [ 4] ¢ - - S [ss4 |/ 470 I
I o I 468.9] 34.1
+ - - . - 4 5.0 (4.9) | (4.5)
495 - > C 1 98% | 90%
| 40356 1 95 - I
T 7 23| 14 RTINS . 465
1 .. _._.___.__.}3:7. . M 4915 115 463.9 1 39.1
190 1 N s St IR It ALLUVIAL T 30 2929
—+ 4 TAN-GRAY STIFF MOIST TO WET 4 7% | 97%
4885 1 145 1 R IR BN v CLAYEY SANDY SILT (A-4) 4609 T 42.1 460.9 424
T 3176 [ 5 M SO0 IR IR IR i el L ' + [ Boring Terminated at Elevation 460.9 & IN NON-CRYSTALLINE ROCK
I A DUDEE IR I T -
485 1 } 18.5 T -
4835 T 195 S TT e —— o s a RESIDUAL 195 I i
+ 10070.3 ce e e e e e e e - - T T0010.3® % TAN-GRAY STIFF TO HARD MOIST TO T r
1 R I B e =2 WET CLAYEY SANDY SILT (A4) T -
480 T : v, WEATHERED ROCK 1 B
4785 1 245 ﬁ I N
X 00/0.2 se e b s e e s s e o b - 4000049 Ed 4774 25.9 4 -
:: ) T c T . i D == NON-CRYSTALLINE ROCK + -
475 I 1 i
470 I : T -
465 T : 1 X
T ) ) == 4609 42.1 T N
-t - Boring Terminated at Elevation 460.9 ft IN + L
+ L NON-CRYSTALLINE ROCK o T o
I N s T -
I A < T N
4 :- E o+ L
o Ny (') - -
+ o b
4 - o T B
ji 1 . Q) -t -
(&} -+~ -
-+ b z 4 L
-t -~ 2 1 R
-+ o O €1 »
4. e zZ
-+ = 9 - -
z -+ -
l T B 31 T B
AL — 2 1 L
4 o 4 4 -
-+ - 0]
- o D T I
o -+ -
i T o m] -4 -
o 5y P I
l a4 = m[ T B
e r~ O T 3
w -t L.
I + I~ gl 4 -
1 - g I r
T A 2 T r
I B y I .
4 L Y] T B
e ™~ Z T 3
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- r x T 1
[o] 4 L
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NCDOT BORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 7/30/12




Z W NCDOT GEOTECHNICAL

2~ @ BORELOG REPORT

ENGINEERING UNIT SHEET

WBS 42246.1.1

| TP B-5109 | COUNTY UNION - | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR (ft)
BORING NO. B1-A STATION 16+51 OFFSET 7fLT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 4915 ft TOTAL DEPTH 33.8 ft NORTHING 511,758 EASTING 1,536,110 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE HFO0072 CME-550 89% 09/02/2009

| DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic

DRILLER Smith, C. L. START DATE 06/20/12

COMP. DATE 06/20/12 ‘ SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
B | ELev PR , 100 VAE SOIL AND ROCK DESCRIPTION
® | " 0.5ft | 0.5ft | 0.5t | |0 2 %0 I NO. | Mol ¢ | eev.a DEPTH (f)
495 n
GROUND SURFACE 0.0
490 b ALLUVIAL
4 0-5.8 LOOSE, WET, GRAY SILTY SAND
.“I :
4862 T 53 N R RN 58
185 518574 o bttt desdstent el urt WEATHERED ROCK
S 5.8 - 10.8 WEATHERED SLATE,
TRICONE REFUSAL AT BASE.
12T 103 | S Sl .
480 1002 10012 NON-CRYSTALLINE ROCK
475 B
- RSA
470
. RS2
465
460
33.8

PR SN TNT UUN IUUN SRR O SO TN SO UNE UL UK W U THOY VOE TAOU S S Y SN MUY YU SUOF SAURY WANY SUUNY SRR NURY SN YUY SUOR SHNY UM WOUE THN AR YA A WOOY W £ YN TOORE JUNOC SOUN TG SO0 DU UUE WOU SO SHUN YONL AU U SHNY WY S AN NN TN S WAL AN AN TR WURK WO OO OF YHONC O T UL WU T TN 1
+-+-+t+-r-t+-t+--t+--r-+t++-t+-r--+-t--+-r-+---+-r--t=---r----t----------0t-------r-+----r-+----r----—h-——-t-r--t-t-t-tr-t-r

NCDOT BORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 9/13/12

Boring Terminated at Elevation 457.7 ft IN
NON-CRYSTALLINE ROCK
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(e NCDOT GEOTECHNICAL ENGINEERING UNIT w7
[L¥ CORE BORING REPORT

WBS 42246.1.1

| TIP B-5109 | COUNTY UNION | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR ()
BORING NO. B1-A STATION 16+51 OFFSET 7#LT ALIGNMENT -L- 0HR. N/A
COLLARELEV. 491.5f TOTAL DEPTH 33.8 ft NORTHING 511,758 EASTING 1,536,110 24 HR. N/A

DRILL RIG/HAMMER EFF.JDATE HFO0072 CME-550 89% 00/02/2009 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic

DRILLER Smith, C. L. START DATE 06/20/12 COMP. DATE 06/20/12 I SURFACE WATER DEPTH N/A

CORE SIZE NO/NQ TOTAL RUN 23.01t

Boring Terminated at Elevation 457.7 ft IN NON-CRYSTALLINE ROCK

RUN DRILL RUN STRATA | |
E&E)V ELEV DE(th’)T H R(f‘{)N RATE |REC Ré})D AP RES.IRA5] o DESCRIPTION AND REMARKS
{ft) (Min/ft) | % % % |G| ELEV.(h) DEPTH (f)
ﬁggg Begin Coring @ 10.8 ft
400.7.1 108 1 50 (4.9) ] (4.0) (22.6)(18.3)E=5—480.7 NON-CRYSTALLINE ROCK 10.8
1 98% | 80% 98% | 80% 10.8-33.8 GRAY, HARD, FRESH, MODERATELY CLOSE
I FRACTURED, VERY THINLY BEDDED SLATE
w57 T 158 R1=4 R2=17 R3=20 R4=20 R5=4 RMR=65 GOOD ROCK, CLASS Il,
475 7 4 15, ROCK TYPE A
. 50 @38)| 4.0
1 : 96% | 80% |_RS-1_
4707 1 208
470 i 5.0 5.0y | 3.8)
+ 100%| 76%
ae5 4657 1258 RS-2
85 £ 5.0 @9y | @.0)
4 98% | 80%
4607 | 30.8
460 T 3.0 30y | 25
1 100%| 83%
457.7 1 33.8 457.7 33.8
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NCDOT CORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 9/13/12




Q) (2 NCDOT GEOTECHNICAL ENGINEERING UNIT
'\T1P BORELOG REPORT

SHEET

WBS 42246.1.1

| TP B-5100 | counTY UNION..- | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR (ft)
BORING NO. B1-B STATION 16+49 OFFSET 7f#RT ALIGNMENT -L- OHR. N/A
COLLARELEV. 4920t TOTAL DEPTH 33.7ft NORTHING 511,754 EASTING 1,536,097 24 HR. N/A

DRILL RIGHAMMER EFF./DATE HFO0072 CME-550 89% 09/02/2009

| DRILL METHOD NW Casing w/ SPT

HAMMER TYPE  Automatic

DRILLER Smith, C. L.

START DATE 06/19/12

COMP. DATE 06/19/12

I SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 7/30/12

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(Z)T H 5 100 v 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5f | 0.5 | |0 ol 50 , NO. |/Moll 6 | Etev.(m DEPTH (f)
495 |
T 4920 GROUND SURFACE 0.0
I, . B ALLUVIAL
490 1 0-5.7 V. LOOSE WET GRAY SILTY
I R SAND
4873 7T 47 |-
1 PN T B S i M A w I 486.3 5.7
485 ' T T T T T T M one® 7 WEATHERED ROCK
- 7= 5.7 - 33.7 LOGGED AS WEATHERED
o : o % ROCK. PROBABLY FRESH, HARD, THIN
4231 97 | T . : : ¢ Z=2 BEDDED SLATE. VERTICAL CLEAVAGE
5 00/.29 : : . 100125 4 ALLOWS PENETRATION BY ROLLER
4 7= CONE.
47731 147 J &
0074 . : : T 100749 =
475 VA
.. . A
¥
472 3 197 o A %
100/7.4] co X - :190/:4? y/
470 =
| 4573 T 247 SR - %
10075 S © " o0s® =2
465 ik
| 4623 T 297 | Z=2
10073 - - - “1002.39 A
460 Co C Z
A= 458.3 33.7
NON-CRYSTALLINE ROCK
ROLLER CONE REFUSAL: IMPLIED
ROCK
Boring Terminated at Elevation 458.3 ft ON
NON-CRYSTALLINE ROCK
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N\ /2 NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ BORELOG REPORT

SHEET

WBS 42246.1.1

| TIP B-5109

| coUNTY UNION:=

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323

BORING NO. B2-A

STATION 17+14

OFFSET 7ftLT

ALIGNMENT

COLLARELEV. 49221t

TOTAL DEPTH 29.6 it

NORTHING 511,702

EASTING 1,536,139

GROUND WTR (ft)
0HR. N/A
24 HR. N/A

DRILL RIGIHAMMER EFF./DATE HFO0072 CME-550 89% 09/02/2009

l DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE  Automatic

DRILLER Smith, C. L.

START DATE 06/20/12

COMP. DATE 06/20/12

l SURFACE WATER DEPTH N/A

Boring Terminated at Elevation 462.6 ft IN
NON-CRYSTALLINE ROCK

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
| ELev PRET o 100 VaE SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5f 25 o0 I NO. | Moll G | ELev.@ DEPTH (£
495 L
T - 4022 GROUND SURFACE 0.0
491371 09 ALLUVIAL
490 1 01 0] 0 léo w 0-3.1 V. LOOSE WET GRAY CLAYEY
T e s O AP R SAND
+ WEATHERED ROCK
sieat 5o D 3.1 - 132 WEATHERED ROCK
485 1 100/.4 " " 100749
4813 1T 109 - - e e .
480 I 10073 - © “100/.39
4 . 479.0 13.2
1 : NON-CRYSTALLINE ROCK
+ RS-3, REFUSAL AT 13.2', COMMENCE
I RING
475 I co
470 T
+ - - RS4
465 1 -
T 462.6 29.6

NCDOT BORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 9/13/12
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) = NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
&~/ \Il¥ CORE BORING REPORT
WBS 42246.1.1 [ TIP B-5100 | COUNTY UNION | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR (ft)
BORING NO. B2-A STATION 17+14 OFFSET 7#tLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 4922 ft TOTAL DEPTH 2961t NORTHING 511,702 EASTING 1,536,139 24 HR. N/A

DRILL RIG/HAMMER EFF.JDATE HFO0072 CME-550 89% 00/02/2009

HAMMER TYPE Automatic

DRILL METHOD NW Casing W/SPT & Core

DRILLER Smith, C. L.

START DATE 06/20/12

COMP. DATE 06/20/12

SURFACE WATER DEPTH N/A

NCDOT CORE SINGLE B5109_GEO_-BH_BRDG0029_UNION.GPJ NC_DOT.GDT 9/13/12

CORE SIZE NO/NQ TOTALRUN 16.4 1t
RUN DRILL N STRATA | L
E’(-ﬁE)V ELEV D%m R(%N RATE R(?)C' R(g)ﬂ SAMP. REC.TRADT o DESCRIPTION AND REMARKS
(ft) (Min/ft) | o % ) % | % |G| ELEV.(f) DEPTH ()
479 Begin Coring @ 13.2 ft
790 | 132| 33 B3 B1) (16.4) 3 4790 NON-CRYSTALLINE ROCK 132
100%] 94% [ RS3 ]100% 13.2' - 29.6' GRAY, HARD, FRESH THINLY BEDDED, CLOSELY
4757 1 165 FRACTURED SLATE WITH NEAR VERTICAL FOLIATION. R1=4 R2=17
475 50 (5.0)| 4.4) R3=20 R4=20 R5=4 RMR=65 GOOD ROCK, CLASS Il ROCK TYPE A
100% | 88%
4707 L 215
470 5.0 (5.0) | (4.4)
100%| 88%
RE4
485.7 | 26.5
465 31 BN 28
100%| 90%
4626 + 296 462.6 206

[ STRNC SOOE ST WO JUNY TOORC WU YORR WUR JUG SN YOS YUY SO0 AUUN JUUR SURNY SO0 TOON UNY TN R SR SONL SO T UK YOUNY N O T YN WORK Tk AN JHOC SOUR SUNY TR U SN YAONT ST SN SN SHONT OO SO U [N YA SUUNT SO WK [N SO WY SO SN AOU SONUN X NN WK MO USSR SN A P MR SRNN NS PO A
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Boring Terminated at Elevation 462.6 ft IN NON-CRYSTALLINE ROCK




T\ /. NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET SheT

Y YT BORELOG REPORT

WBS 42246.1.1 I TiP B-5109 l COUNTY UNION .. ‘ GEOLOGIST Stickney, J. K.

SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR (ft)
BORING NO. B2-B STATION 17+15 OFFSET 7 ftRT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 49201t TOTAL DEPTH 206 ft NORTHING 511,694 EASTING 1,536,127 24 HR. N/A
DRILL RIG/HAMMER EFF./DATE HF00072 CME-550 898% 09/02/2009 l DRILL METHOD NW Casing w/ SPT HAMMER TYPE  Automatic
DRILLER Smith,C. L. START DATE 06/19/12 l COMP. DATE 06/19/12 ‘ SURFACE WATER DEPTH N/A

ELEV %TE/VE DEPTH| BLOW COUNT BLOWS PER FOOT savp.| W

® | “@ | ® |osmfost|ost]|0 25 50 75 100 | NO. | Aol

L
(o] SOIL AND ROCK DESCRIPTION
G | ELEV. (1) DEPTH (ft)

495

Il
LA

GROUND SURFACE 0.0
ALLUVIAL
0-3.2 GRAY LOOSE WET SILTY
CLAYEY SAND. 32
WEATHERED ROCK
3.2 -29.6 WEATHERED ROCK

490

46
0072 SRR ARIRIRIRT EERENE BR3¢ w

7

™1
)

19
0o
-
S
| SONVONE % NS T

485

{\&

h

96 M R
10073 N R BEEEE RIS BENRP TV X\ 4

3
>

ﬁ\

|.480

146
10074 R R IR |

\é\\

475

\
.

W

196 A S E R

472 4 J
10074 s e e 10074

S

X

470

\

T0074 -~100,,4+
465

=7

=

462.4 29.6
Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 462.4 ft ON NON-CRYSTALLINE
ROCK

RNy

296

N

60/0 : 60/ J
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NCDOT BORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 7/30/12




(1T (= NCDOT GEOTECHNICAL ENGINEERING UNIT
<~/ \LI# BORELOG REPORT

SHEET

NCDOT BORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 7/30/12

WBS 42246.1.1 | TIP B-5109 | COUNTY UNION .. | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE 028 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 : GROUND WTR (ft)
BORING NO. EB2-A STATION 17+50 OFFSET 71tLT ALIGNMENT -L- 0 HR. 5.9
COLLAR ELEV. 5016 ft TOTALDEPTH 434 ft NORTHING 511,671 EASTING 1,536,157 24 HR. 15.3
DRILL RIG/HAMMER EFF/DATE HF00072 CME-550 89% 09/02/2009 l DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Smith, C. L. START DATE 05/29/12 I COMP. DATE 05/29/12 ‘ SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOW FOOT SAMP. L
B | ELEv (PR S PERFOO s 100 VAE SOIL AND ROCK DESCRIPTION
() 05t | 05ft | 05t | |0 ? % ; NO. |/moll G | Eev. @) , DEPTH (ft)
505
5016 GROUND SURFACE 0.0
500 1 ROADWAY EMBANKMENT
t RED-ORANGE STIFF MOIST SANDY
S - CLAYEY SILT (A4)
| 4963 53 : % : -
495 TP 218 | e 494.6 7.0
T . ALLUVIAL
-} - TAN-BRN STIFFMOIST SILTY CLAY
| 4913 T 103 I : - 4913 (A-6) W/ GRAVEL LAYER 8.3-9.3 103
490 8 | 51 4 || go RESIDUAL
T - TAN-BRN STIFF MOIST SILTY CLAY
B SEPECES NEUFIPI SO Sy - 487.7 (A-8) 13.9
4863 T 153 LT ] WEATHERED ROCK
485 70070 2 * 100049
4813 T 203 T
480 0070 3 * 100039
476.3 T 253 s Tt et
K - e - { ] 475.6 26.0
45 [ 10002 NON-CRYSTALLINE ROCK
470
465 : X
460 .
458.2 43.4

PSRN YT T N ST S W N AU SN YN SUNT SN NN TR YUY SN YO NN TN WU SO0R NN U SNOC U WON YN L ST NN SN SNOE SO AT SN T NN TN SHY S SN NN TN SO S SO NNNYY AU VOUT WA N NOY ANV S SUE SO DU WU SUNY NN SUNY A SN SO FUNE AU Y O SO O TR JOOK YK TONE WO
-+ttt - -t - et e ettt ettt Tt

Boring Terminated at Elevation 458.2 ft IN
NON-CRYSTALLINE ROCK
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Q\ /. NCDOT GEOTECHNICAL ENGINEERING UNIT | - SHEET

\I1# CORE BORING REPORT

WBS 42246.1.1 ITIP B-5109 [COUNTY UNION !GEOLOGIST Stickney, J. K.

NCDOT CORE SINGLE B5109_GEO_BH_BRDG0029_UNION.GPJ NC_DOT.GDT 7/30/12

SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 - | GROUND WTR (ft)
BORING NO. EB2-A STATION 17+50 OFFSET 7ftLT ALIGNMENT -L- 0 HR. 5.9
COLLARELEV. 501.6ft TOTAL DEPTH 4341t NORTHING 511,671 EASTING 1,536,157 24 HR. 15.3
DRILL RIG/HAMMER EFF./DATE  HFO0072 CME-550 89% 09/02/2009 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Smith, C. L. START DATE 05/29/12 COMP. DATE 05/29/12 ] SURFACE WATER DEPTH N/A
CORE SIZE NO/NQ TOTALRUN 1741t
RUN DRILL | __RUN STRATA |
B | ELEV [PEETHIRUN| RaTe [REC[ROD'| STHP IREC TR0 0 DESCRIPTION AND REMARKS
) Minfft) | % | % . % | % |G| ElEV.(f) DEPTH (ft)
4756 Begin Coring @ 26.0 ft
SIS 147561260 | 49 (4.0) | (3.0) =1 475.6 NON-CRYSTALLINE ROCK 26.0
+ 82% | 61% 26 - 43 GRAY, HARD, FRESH, MODERATELY CLOSE FRACTURED,
+ THINLY BEDDED SLATE. SLATY CLEAVAGE IS AT 30 DEGREES TO
1 BEDDING, PRODUCING SOME HIGH ANGLE FRACTURES. SOME
470 FA70-7 + 309 INTERVALS OF THE CORE WERE CRUSHED, POSSIBLY DURING
5.0 (5.0) | (4.0) EXTRACTION FROM CORE BARREL.
100% | 80%
4657 4 359
465 50 @.9) | @9)
98% | 98%
460.7 4 40.9
460 25 2.3) | (2.3)
458.2 T 43.4 92% | 92% EE2 4582 434
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Boring Terminated at Elevation 458.2 ft IN NON-CRYSTALLINE ROCK
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SHEET SHEET
T /(=™ NCDOT GEOTECHNICAL ENGINEERING UNIT \ /& NCDOT GEOTECHNICAL ENGINEERING UNIT - /e
2/ 1P BORELOG REPORT 2 \lI¥ CORE BORING REPORT
WBS 42246.1.1 lTlP B-5109 ICOUNTY UNION . ‘GEOLOGIST Stickney, J. K. WBS 42246.1.1 [TIP B-5109 ICOUNTY UNION lGEOLOGIS’I’ Stickney, J. K.

SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR (ft) SITE DESCRIPTION BRIDGE 029 OVER GOOSE CREEK ON NC-218 BETWEEN SR 1543 AND SR 2323 GROUND WTR (ft)
BORING NO. EB2-B STATION 17+51 OFFSET 8#tRT ALIGNMENT -L- O HR. 6.6 BORING NC. EB2-B STATION 17+51 OFFSET 8 ftRT ALIGNMENT -L- OHR. 6.6
COLLAR ELEV. 502.8 ft TOTAL DEPTH 4341t NORTHING 511,663 EASTING 1,536,145 24 HR. 15.7 COLLARELEV. 502.8 ft TOTAL DEPTH 43.4 ft NORTHING 511,663 EASTING 1,536,145 24 HR. 15.7
DRILL RIGHAMMER EFF./DATE HFO0072 CME-550 89% 09/02/2009 | DRILL METHOD NW Casing WISPT & Core HAMMER TYPE _Autornatic DRILL RIG/HAMMER EFFJDATE HF00072 CME-550 89% 09/02/2009 DRILL METHOD  NW Casing W/SPT & Core HAMMER TYPE Automatic
DRILLER Smith,C.L. START DATE 05/24/12 COMP. DATE 05/24/12 ISURFACE WATER DEPTH N/A DRILLER Smith, C. L. START DATE 05/24/12 COMP. DATE 05/24/12 lSURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L '
o ELEV D%T“ — T Toer lo 2 o 5 10| no V4E SOIL AND ROCK DESCRIPTION CORE i'UZ: NOMNQ — To;A; RUN 2681t TR
: . - . MOl DEPTH (ft -
(ft) ; ; l Oll G | ELEV.() & E%.ﬁE)V ELEV DE(%TH R(g)N RATE [REC. [RAD AP REC. TR0 o DESCRIPTION AND REMARKS
) oy | G | % . % | % |G| ELEV.(f) DEPTH (ft)
505 : . L , 486.2 Begin Coring @ 16.6 ft
L : 485 | 456.2 ] 168 | 43 35) [ (0.9) EER 4862 NON-CRYSTALLINE ROCK 66
| 502.8 GROUND SURFACE 0.0 T 81% | 21% - 16.6 - 43.4 GRAY, HARD, FRESH, MODERATELY CLOSE
T - ROADWAY EMBANKMENT 1 FRACTURED, VERY THINLY BEDDED SLATE. BEDDING IS
i- - . RED-ORANGE MED. STIFF MOIST 4819 T 209 SOMEWHAT CHAOTIC, PARALLEL CORE AXIS IN SOME
500 ! SANDY CLAYEY SILT (A-4) T 50 B0 [ @5) INTERVALS, RESULTING IN HIGH ANGLE FRACTURES.
1- : 480 4 100%| 90%
L I e m | SRR IR IR I I
405 ®* SN IR A B 4769 1 259
\ 1 50 (5.0) | (4.0)
4 - - 475 =4 100%| 80%
| 4925 TF 103 b A - seom 492.5 10.3 4
3| 3|5 O I IR ILIRIRI B X ALLUVIAL 1
450 R R R BRN-GRAY MED. STIFF TO STIFF MOIST 471.9 | 30.9
P T RS 489 LOW (PI=13) PLASTIC SILTY CLAY (A6) 434 470 + 5.0 gtz/) %08/)
L8 8o SRy SERRE ERRES ERER 875 oeNGRAY V. STIFF MOIST SILTY GLAY — 22 | 1
100703 c e e TR T T 000, - - 1
485 AR IR I e 4862 (A-6) —e] 466.9 T 359
WEATHERED ROCK | T 50 (5.0) | @.0)
: : : NON-CRYSTALLINE ROCK 465 -+ 100%| 80%
. . . 461.9 T 40.9

480 1 25 (2.5) | (2.0)

. 460 450.4— 43.4 100%| 80% 459.4 43.4].
) ol T Boring Terminated at Elevation 459.4 ft IN NON-CRYSTALLINE ROCK

475 . I
470 - 1
465 . : - - !

460 == 4504 434 I ;

Boring Terminated at Elevation 459.4 ft IN
NON-CRYSTALLINE ROCK
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_ TEST RESULTS
PROJECT: 42246.1.1 (B-5109) SHEET

COUNTY: UNION o
SITE DESCRIPTION: BRIDGE NO. 029 OVER GOOSE CREEK ON NC 218 BETWEEN SR 1543 AND SR 2323
SOIL SAMPLE RESULTS : ROCK SAMPLE RESULTS
SAMPLE NO. OFFSET STATION DEPTH AASHTO N LL. P.L % BY WEIGHT % PASSING SIEVES % % UNIT VoOID SAMPLE NO.  OFFSET STATION DEPTH RQD UNITWT Q(ksf) E(MPsi)
INTERVAL CLASS C.SAND F.SAND SILT CLAY 10 40 200  MOISTURE ORGANIC WT. (d) RATIO INTERVAL (veh)
EB1-B B1-A
SS-4 7.4 RT. 16+15 5.0-6.0 A-4(7) 7 40 8 12.8 14.6 58.5 142 100 92 77 - - RS-1 7.0LT. 16+51 -L- 16.8-17.5 80% 170.9 1142 10.54
SS-5 74 RT. 16+15 15.0-16.0 A-4(0) 11 20 3 28.7 25.1 34.0 12.1 99. 87 49 - - RS-2 70LT. 16+51 -L- 242-252 76% 1724 578.88 21
EB2-B B2-A
SS-6 8.0RT. 17+51 5.8-6.8 A-4(7) 6 37 8 11.9 10.7 47.0 30.4 95 88 77 - - RS-3 70LT. 17+14 -L- 14.2-14.9 94% 171.8 468 20.1

SS-7 8.0RT. 17+51 10.8-11.8 A-6(14) 8 37 13 1.0 -~ 45 54.0 405 100 . 100 96 - - RS-4 7.0LT. 17+14 -L- 23.8-244 88% 171.4 753.12 17.99
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