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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 VARIQUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N. C.DEPARTMENT OF -TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 250-4088. 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 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARLY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE 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 ®IND, 4S WELL AS OTHER NON-CLIMATIC FACTORS.

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

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE 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 INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE EMCOUNTERED 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 SHTE DIFFERING FROM
THOSE POICATED N THE SUBSURFACE INFORMATION.
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J. K. STICKNEY

R W.TODD
C, L SMITH

INVESTIGATED BY_J: £. BEVERLY
CHECKED BY_ C.B.LITTLE
supmiTTED BY G B. LITTLE
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SUBSURFACE INVESTIGATION

SOIl. AND RCCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL_DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
MELL _ORADED -~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO CDARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER
SOIL 1S CONSIDERED YD BE THE UNCONSOLIDATED., SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS _UNJFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ——————r "

THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

188 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1588). SOIL
CLASSIFICATION 1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

POORLY GRADED)

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

ANGULARITY OF GRAINS

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

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

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 8.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQOUS - APPLIED TO ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS,

SAMPLE S ACROSS GRAINS.

W OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
RS, HBHLY SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED ;l—’"/ﬁ\ NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 ; . s
VERY STIEF, R SLIY QLA MST W ATERBEDDED PHE SAD LA PTG 416 — ROCK' (WR) Z5-=2 BLOWS PER FOOT I TESTED. : ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABDVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERAL OGICAL COMPOSITION RISTALLIE 7 <77 | FINE YO CORRGE GRAIN ToNEDUS A METAVORPHIC ROCK THAT A;o vmcrsl UIRYF ISEENCOUM’ERED. BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KADLIN, ETC. ARE USED IN DESCRIPTIONS 0K (CR < J%’ WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING *200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. L gINNEéS& GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) -~ SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
¥ =% TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 a2 A4 | A6 | AB | A7] g, a2 | Ad AB COMPRESSIBILITY o TRYSTALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED, ROCK Type | COLLUYIUM - ROCK FRAGMENTS MIXED WITH SON. DEPOSITED BY GRAVITY ON SLOPE DR AT BOTTOM
CLASS. are| A3 |A6A7 SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 3! TR INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, . OF SLOPE.
T N MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NOT YIELD .
SYMBOL B NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T~ T 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED DR TECOURL BEL) - YA ACNOTH OF ALL MATCRIAL RECOVERED IN THE CORE BAFREL DIVIDED BY TOTAL
- PERCENTAGE OF MATERIAL £ e SEL BEOG T '
% PASSING ‘ SILT- WEATHERING QIKE - A TSBULAR BODY OF IGNECUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
Ve CRONULAR) cLay | pres ORGANIC MATERIAL e S - LA DTHER MATER] ROCKS OR CUTS MASSIVE ROCK.
* 4 51 MN L T L OTHER MATERIAL ROCK FREGH, CRYSTALS BRIGHT, FEW - JDINTS MAY W SLIGHT STAINING. ROCK RINGS R -
* 200 16 Mx|35 mx|35 Mxas Mxlas mdas mnlas mv3s MNj3s My SOILS TRACE OF ORGANIC MATTER 2 - 3% 3-52 TRACE 1- 107 FRESH A o IEHER‘(ST oL IGHT, SHO ! UNDE fuid ?HF&&NGLE AT WHICH A STRATUM DR ANY PLANAR FEATURE IS INCLINED FROM THE
- LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 18 - 20% y
LIOUID LIMIT 49 4|41 MN 148 MX 41 MN 14D MX | 41 MN |40 MX| 41 MN 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 OPEW, DIP DIRECTION (IP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
SOILS WITI DiP_DIRECTION (@IP AZIMUTHI-
PLASTIC INDEX | 6 MX NP 119 Mx |18 Mx |12 MN {11 MN 10 Mx |16 MX[U MN {11 MN LITTLE OR wigwLy | MIBHLY ORGANIC 8% >20% HIGHLY 35% AND ABOVE v SLL) CEYSTALS ON A BROKEN ::ECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYBTALLINE NATURE.
" x|No x|  MODERATE .
DFOLP e ° ¢ ¢ LT il vl el i AMOUNTS OF Sﬁffs" 1 GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXVENDS INTG ROCK UP 70 "-—'gg; RE&;%’;;‘E&? gggﬁ, f:f ﬁi’f &n:%&fg&m BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.|_ o | o1 Ty OR CLAYEY SILTY | CLAYEY ORGANIC Mo WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. JN GRANITOID ROCKS SCME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVELAND | ol coaVEL aND SAND SOILS | SOILS MATTER v STATIC WATER LEVEL AFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS, FISSRE - A PROPERTY OF SPLITTING ALOWG CLOSELY SPACED PARALLEL PLANES.
IWTERIALS SAND MODERATE SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. In FLOAT - ROCK FRAGMENTS ON SURFACE MEAR THEIR DRIGINAL POSITION AND DISLODGED FROM
CER RATING ew MOD) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
FAIR TO PERCHED WATER, SATURATED ZONE, OR WATER NG STRATA PARENT MATERIAL.
£S5 A EXCELLENT 70 GOOD FAIR TO POOR POOR POOR | UNSUITABLE Z TER BEARI DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH £S COMPARED :
SUBGRADE ijﬁ’ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAN (FP) - LAND BORDERING & STREAM, BUILT OF SEBIMENTS DEPOSITED BY
- N THE STREAN,
P10F A-7-5 SUBGROUP IS =< LL - 3@ ;PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS BULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION M- A MAPPARLE GEGLOGIC UNIT THAT CelN BE RECOGNIZED ANO TRACED IN
STANDARD RANGE OF UNCONFINED ) (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
COMPACTNESS OR RANGE OF ROADWAY EMBANKMENT RE) se1 SAMPLE
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRETSDSJSFTSJH)ENGTH l ?H :ng T)ESCRIP'?ION Gg o TEST BORING DESIGNATIONS IE_TESTED, WOULD YIELD SPY REFUSAL JOINT - FRACTURE 10 ROCK ALONG WHICH NO APPRECIARLE MOVEMENT HAS DCCURRED.
N (N-VALUE)
S - BILK SAMPLE SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED | B g
CENERALLY VERY LOOSE “ SOIL SYMBOL D auser sorins ) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME T 0 e LIKE RIDGE OR PROJECTION OF ROCK VHDSE THICKNESS IS SMALL COMPARED 10
GRANULAR LODSE 47010 $S - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. -
MATERTAL MEDIUM DENSE 16 10 3¢ N/A ARTIFICIAL FILL (AF)OTHER SAMPLE IE_TESTED, YIELDS SPT N VALUES ) 108 BPF LENS - # BODY OF SOIL OR ROCK THAT THINS OUT 1§ ONE OR MORE DIRECTIONS.
(NON-CORESIVE) VE:ENSE S 36 10 50 ., THAN ROADWAY EMBANKMENT -(:)— CORE BORING ST - SHELBY TuBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED DR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNBLE pyy | MDTTLED (M0T)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT CDLDRS.MOTTLING IN
v ’5e =~ INFERRED SOIL BOUNDARY SAMPLE v SEV.Y THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATIDN ANB LACK OF GOOD DRATNAGE.
VERY SOFT <2 <8.25 WO MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SLCH THAT ONLY MINOR | PERCHEQ WATER - WATER MAINTAINED ABOWE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 2.25 10 650 mpP=oe  INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, Y] TNV ¢ INTERVENING IMPERVIOLS STRATUM.
SILT-CLAY MEDILM STIFF MRS e5 10 1g - N PEIMeER RT - RECOMPACTED TRIAXIAL {COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERMIBLE ONLY N SMALL AND RESIUAL (RESISOK. - SOHL FORMED IN PLACE BY THE WEATHERING DF ROCK.
s vem 5 10 30 1oz TEwre? ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES DR STRINGERS. SAPROLITE 1S ROCK OUALTTY DESICHATIG (ODI- A MEASURE OF ROCK CUALITY DESCRIBED BY TOTAL LENGTH OF
SLOPE INDICATOR AN EXAMPLE. oK SEGNENTS ShOAL TS O R
HARD R >308 >4 25/925 DIP & DIP DIRECTION OF . O INSTALLATION CBR - CALIFORNIA BEARING ALSO ROCK SEGMENTS EOUAL TO OR OREATER THAN 4 INCHES DIVIDED BY YHE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK_HARDNESS EXPRESSED A5 & PERCENTAGE,
' -V N -
. SPT N-VALUE VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REBUIRES SAPROLITE (54P. - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 18 4@ 68 208 270 e SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOMS OF THE GEOLOGIST'S PICK. PARENT ROLK
o. - FORY T
o0 oo AEEREVIATIONS o Cat e s o e n ok o T OFTIATY 0 ke s ey | NI S 1 s o et s ooess w0
BOULDER COBBLE GRAVEL cg::ls)s ;g:,% SILT cLay AR - AUGER REFUSAL HL. ~ HIGHLY # - MDISTURE CONTENT ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROGKS.
BLORD OB ©RY L) L BT - BORING TERMINATED MED. - MEDIUM V - VERY MODERATELY AN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GRODVES TO .25 INCHES DEEP CAN BE SLICKENSICE. - POLISHE STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(CSE, SDJ F_SD.) D AND
- S0. . 2 - CL - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW. OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SF A
GRAIN MM 305 7% 20 2.25 265  0.808 CPT - CONE PENETRATION TEST ~ MOD. - MODERATELY WEA. ~ WEATHERED BY MODERATE BLOWS.
. - ST, TRA I R ) (SPT) - NUMBER OF BLOWS (i OR BPF)OF
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC Y - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 2.05 INCHES DEEP BY FIRM PRESSLRE DF KNIFE OR PICK POINT. 2 f:g)‘f; :E;EER ;ﬂltzgs;e mﬁ“ﬁm;ﬁ’%‘ﬁ%ﬁgﬁ n PENETRATION OF 3 OO ThrD SotL wITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST | ORG. - ORGANIC "%~ DRY UNIT VEIGHT HARD CoN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 PENETRATION EQUAL TO OR LESS
SOl MOISTURE SCALE FIELD MOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST POINT OF A GEDLOGIST'S PICK. THAN O FOOT PER 88 BLOWS.
gl st adly l GUIDE FOR FIELD MOISTURE DESCRIPTION | e - vOID RaTID SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS ! _
F - FINE SD. ~ SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SRECJ - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY FO0SS., - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. "
d - ™ | =
L. | LIQUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC ) FINGERNAIL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO . = T0PSOIL (T8, - LS USUALLY CONTAINING ORGANIC MATTER.
Rense T WET -0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED_ON SUBJECT PROJECT FRACTURE_SPACING BEDDING SuRFacE Sor A
Pl 4 PLASTIC LuT : ORILL UNITS: PR HAMMER TYPE: TERM SPACING TeaM BENCH MARK: B4176-2 LOCATED AT BL STA.[5+5.96 USED TO DETERMINE
: VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDE 2 4 FEET BORING ELEVATIONS
oML OPTIMUM MDISTURE - MOIST - @ SOLID: AT DR NEAR OPTIMUM. MOISTURE 0 auToMATIC [ ] MANUAL - 370 18 FEFT THICKLY BEDDED 15 - 4 FEET 0 -
SL_| SHRINKAGE LIMIT D MOBILE B~ CLaY BITS . MODERATELY CLOSE 170 3 FEET THINLY BEODED 816 - 1.5 rs?; . ELEVATION: 770,70 FT.
. - “ . . 5 - VERY THINLY BEDDED €.03 - .16 F
- DRY - ) REQUIFES ADDITIONAL WATER TO D D 6‘ CONTINUOUS FLIGHT AUGER CORE SIZE: SE;D;ECLDSE &ISBSTEH;; EQEIS FEET THICKLY LAMINATED 8.008 - 6.63 FEET NOTES:
ATTAIN DPTIMUM MOISTURE Bie-st 8" HOLLOW AUGERS e o TR THINLY LAMINATED < 6.008 FEET
PLASTICITY [ cemsse [ sero eacen Fncer errs ] -v_0O/NO INDURATION
PLASTICITY INDEX D DRY STRENGTH X — FOR SEDIMENTARY ROCKS. INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS
NONPLASTIC 85 VERY LOW CME-550 D'H FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT X] cesins W/ ADVANCER TR T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 1p-25 MEDIUM _ o s p
il ® ORE ey [] rorvesie womst [T tricone *STEEL TEETH [ rost voce micser MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
26 or izl B " BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR (X] tmicone 2%+ tunc.-case. [ Heno auser
- D X : D SOUNDING ROD INDURATED GRAINS ARE DIFFICULT TG SEPARATE WiTH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). X] cone s D vae sean seet DIFFICULT 70O BREAK WiTH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TG DESCRIBE APPEARANCE. | N = = STRAT RS EXTREMELY INDURATED SHARP ER BLOWS REQUIRED TO BREAK SAMPLE;
I
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PROJECT REFERENCE NO.| SHEET
9 50 200 33523.11 (B4176) 4
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NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET

BORELOG REPORT

PROJECTNO. 33523.1.1  |ID. B-4176 | COUNTY LINCOLN | GEOLOGIST Stickney, J. K.

SITE DESCRIPTION TEMPORARY BRIDGE ON SR 1008 DETOUR OVER CLARK CREEK GROUND WTR ()
BORING NO. EB1-A DET STATION 14+70 OFFSET 21ftLT ALIGNMENT -DET- 0 HR. 50
COLLAR ELEV. 753.0 ft TOTAL DEPTH 128 ft NORTHING 635,731 EASTING 1,324,975 24 HR. 36

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL MACHINE CME-550X
START DATE 06/10/09

COMP. DATE 06/10/09

SURFACE WATER DEPTH N/A

DEPTHTO ROCK 12.8 1t

SAMP. L
etev| DRVE Inepryy  BLOW COUNT - BLOWS PER FOOT v ) SOIL AND ROCK DESCRIPTION
ELEV | " 50 75 100
® 1 @) @ | ostt | o5ft fosf| |0 25 A ; NO. | /mol G | Etev. @ DEPTH (ft)
755 | L
T " 753.0 GROUND SURFACE 0.0
- : ALLUVIAL
1 Lo TAN-BRN MED. STIFF MOIST GLAYEY
750 | SANDY SILT (A-4)
749.2°T 3.8 —
T T2 2 Q.. 551
+ ot 746.0 7.0
745 T N ALLUVIAL
744277 88 N BRN-GRAY MED. DENSE MOIST MICA.
1 4 7 8 .®15 | . Ss2| M 7425 SILTY CLAYEY SAND (A-2) 10.5
4 - -“"‘j . RESIDUAL
+ - 7402 BRN-GRAY MED. DENSE MOISTMICA. 128
740 = = SILTY CLAYEY SAND (A-2) ]
T i Boring Terminated BY AUGER REFUSAL at
T r Elevation 740.2 ff ON CRYSTALLINE ROCK
735 £ L
730 I ‘_
725 I .
720 I |
715 T R
g 1 B
5 I B
I -
5 1
5| 710 T C
3 I
o T K
o T i
O!
2 1 i
—| 705 T L
o
[©] -+ -
z -+ -
P}
O 4 -
(5 N 1 »
21 700 T o
DC’ . L
2
o -+ -
- AL -
w
o 4 -
8| 6% I -
= T i
(] -+ -
a
o -+ -
o —_ b
- 890 T L
ml
(@} T L
it} e -
) 1 L
,ke( T L
g 685 1 L
o 1 i
= 1 i
g 1 K
1|_680 T r
o
o) -+ L
@ i L
=
(] -+ b
fa)
21 675 T -

ICDOT BORE SINGLE B4176_GEO_BH_BRD

@ % NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

12

PROJECT NO. 33523.1.1 [ID. B-4176 | COUNTY LINCOLN | GEOLOGIST Stickney, J. K.

SITE DESCRIPTION TEMPORARY BRIDGE ON SR 1008 DETOUR OVER CLARK CREEK GROUND WTR (f)
BORING NO. EB2-A DET STATION 17+80 OFFSET 19ftLT ALIGNMENT -DET- OHR.  Dry
COLLARELEV. 7513 ft TOTAL DEPTH 8.8 ft NORTHING 635,619 EASTING 1,325,264 24HR. Dy

DRILL MACHINE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 06/10/09

COMP. DATE 06/10/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 8.8 ft

DRIVE
ELEV ELEv |PEPTH

- BLOW COUNT

® 1 @ | ® |osn]osn

0.5f | {0 2‘5 510

BLOWS PER FOOT

savp. | /1 L

75 100{ | NO ©

£ . MOl G | ELEV. (ft)

SOIL AND ROCK DESCRIPTION
DEPTH (ft

755

llll

751.3

GROUND SURFACE 0.0]

750

T R T T |

7473

»
S

745

N
e anbanrben fat

(5]

.

7425

ALLUVIAL :
TAN-BRN SOFT TO STIFF MOIST CLAYEY
SANDY SILT (A-4)

88

740

735

730

725

720

715

.GDT 07/01/09

710

705

.GPJ NC_DOT.

700

685

GO118&DETOUR_LINCOLN

690

ll]lll!xllll1lIII)lIlllllll|ll!l[ll‘llllll(hlll]llll]lllllllllllllll

685 |

580

xx1|f|1113||1ll|;||l|1||f||n|||r||!|||||||||lu|||||||t!;:|1|||-|||»»»‘||
(URNIE N N A M M At B e ot

»

!III!S)!IIPI']IS)]]!!|$OIIDII’TI|l[l|II’lllllllll;!l'lllllTllfll‘lr;'

Boring Terminated BY AUGER REFUSAL at
Elevation 742.5 ft ON CRYSTALLINE ROCK
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SHEET

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPOR‘T‘

PROJECT NO. 33523.1.1

|ID. B-4176

COUNTY LINCOLN

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK

ALIGNMENT -L-

GROUND WTR (ft)

G0118&DETOUR_LINCOLN.GP

BORING MO. EB1-A STATION 18+97 OFFSET 6ftLT 0 HR. NM
COLLAR ELEV. 77291t TOTAL DEPTH 32.0ft NORTHING 635,646 EASTING 1,325,016 24 HR. 20.7
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT/ TRICONE HAMMER TYPE Automatic
START DATE 06/09/09 COMP. DATE 06/09/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 32.0 ft
DRIVE SAMP. L :
ELEV| g gy [DEPTH_BLOW COUNT BLOWS PER FOOT Vs ~ SOIL AND ROCK DESCRIPTION
(U ) | osf| 0.5t |05t |0 25 50 75 100 | NO. | Mol 6| ELev. DEPTH (it
775 | R
T 7729 GROUND SURFACE 0.0
i T CRE ROADWAY EMBANKMENT
4 | . - RED-ORANGE V. SOFT TO MED. STIFF
770 I | LN MOIST SILTY SANDY CLAY (A-7)
768.7 1 4.2 - ENE
4 0 1 0 ar - - M I_\_
4 ... L_\_
R .. L - :
765 A \ ! 7649 8.0
763.7 1 9.2 N.. . Lpol- ROADWAY EMBANKMENT
T 2 3 3 U M [-bol TAN-YELLOW LOOSE TO MED. DENSE
1 ‘f? .. 23 MOIST MICA. CLAYEY SILTY SAND (A-1)
4 o p— Lpol. ROCK FRAGS. 11.8-13.0
760 1 | P
758.7 4 14.2 dq- - - LL._S‘.
I S R B M Iher
I L bof
755 1 | . Lpol 7548 18.0
753.7 1 19.2 A, L[ ROADWAY EMBANKMENT
T 2 712 ) \van TAN-ORANGE-RED LOOSE TO MED.
1 ' .+.8 . DENSE MOIST MICA. CLAYEY SILTY
1 L p—— L SAND (A-2)
750 T r—-— o
748.7 1 24.2 |- - gl 7487 . 242
T 1 3 | 3 &5 M ALLUVIAL
4 P GRAY MED. TO V. STIFF MOIST CLAYEY
745 T [ SANDY SILT (A-4)
743.7 4 29.2 | ... ..
I q 7 (833 | Y=l ol ] e 7427 30.2
1 . o - .100[5T WEATHERED ROCK
poeq. 7409 | SEVERELY WEATHERED CRYSTALLINE,—32.0
740 4 — \ ROCK
T B Boring Terminated BY TRICONE REFUSAL
T - at Elevation 740.9 ft ON CRYSTALLINE
T 3 ROCK
735 1 =
8 i i
3| I L
5 + R
5l 730 T o
8 £+
g 1 N
o]
D' T -
o 1 L
=z -+ -
Zl 725 T N
1 720 T r
715 T o
o A4 R
o -+ L
o A »
-] 710 T L
m|
o 1 A
us -+ o
L]
o T C
$1.705 i :_
fea}
" 1 L
3 4 B
g + i
ml 700 I "
oz
S -+ L
@ b ad b
il
(o] -+ -
jm)
2| 695 T -

NCDOT BORE SINGLE B4176_GEQ_BH_BRI

~ W NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
-~ \Q BORELOG REPORT 2
PROJECT NO. 33523.1.1 'lD. B-4176 ICOUNTY LINCOLN lGEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK GROUND WTR (ft
BORING NO. EB1-B STATION 19+05 OFFSET 7f# RT ALIGNMENT -L- 0 HR. NM
COLLAR ELEV. 773.2 it TOTAL DEPTH 30.1 ft NORTHING 635,631 EASTING 1,325,019 24HR. 216
DRILLMACHINE CME-550X DRILL METHOD NwW Casing w/ SPT/ TRICONE HAMMER TYPE Automatic
STARTDATE 06/09/09 COMP. DATE 06/09/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 30.1 ft
v| DRIVE - BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE%TH T o 25 5 5 100 v ) SOIL AND ROCK DESCRIPTION
(f) - Sft | 0.5# | A h NO. |/moll G | Eev.m) DEPTH (it
775 |
T _ - 7732 GROUND SURFACE 00
T I Ly ROADWAY EMBANKMENT
I i Ny RED-ORANGE V. SOFT MOIST HIGH
770 T LAy {P1=30) PLASTICITY SILTY SANDY CLAY
769.0 ] 4.2 L . -l (A7)
T CHE I BT Y s om BN
Lo
1 b S =
765 4 I LS\ 7852 . 8.0
764.0T 9.2 = - N ROADWAY EMBANKMENT
T 2 3 | 3 ;5 ; : ssol m lbor TAN-YELLOW LOOSE MOIST MICA.
1 T . ;: o CLAYEY SILTY SAND {A-1)
O
760 I [ ) oo
759.07 14.2 H : -bel
T 2133 es - : MoiTer
I 1 i L2ol
755 T i l_pop 7552 _ 180
754,07 19.2 1 — Wy ROADWAY EMBANKMENT
T 51T 3 | 4 o T SS9 M It TAN-ORANGE-RED LOOSE MOIST MICA.
T i ool L\ As CLAYEY SILTY SAND (A-2)
750 T 1 )
749.0 T 24.2 T N 743.0 242
T 2 2 |7 |l i ss70l m ALLUVIAL
I - - i GRAY SOFT MOIST CLAYEY SANDY SILT
745 I i 745.0 A4 282
744.0T 292 T - WEATHERED ROCK
7007.2 100728 G2] 7431 SEVERELY WEATHERED CRYSTALLINE, 301
T C ROCK
740 + - Boring Terminated BY TRICONE REFUSAL
-+ = al Elevation 743.1 ft ON CRYSTALLINE
. L ROCK
735 T B
8 1 L
5 T i
s 1 B
5] 730 T "
(D T -
2 I -
o
[=) T L
%I e -
Sl72s I i
> L
(U] s L.
3 3 L.
(@) " -
e I N
=51 720 1 R
n:’ -+ -
>
[e] T L.
E S -
) 4 -
3! 715 T »
= T N
(O] + (.
a 1 L
1 710 T r
, T —
: 1 C
705 T T
700 I L
835 T o




SHEET

(> NCDOT GEOTECHNICAL ENGINEERING UNIT
\LL¥ BORELOG REPORT

PROJECT NO. 33523.1.1

|ID. B-4176 | COUNTY LINCOLN | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK GROUND WTR (ft
BORING NO. B1-A STATION 19+51 OFFSET 6ftLT ALIGNMENT -L- 0 HR. NM
COLLAR ELEV. 750.1 ft TOTAL DEPTH 3251t NORTHING 635,628 EASTING 1,325,067 24 HR. CV@ 0.0

DRILL MACHINE CME-550X

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 06/08/09

COMP. DATE 06/08/09 SURFACE WATER DEPTH N/A

DEPTH TO ROCK 14.41t

ETOUR_LINCOLN.GPJ NC_DOT.GDT 07/01/09

NCDOT BORE SINGLE B4176_GEO_BH_BRDG01188D

L
ELEV %Tng DEgTH BLOW COUNT BLOWS PER FOOT save. | 5 SOIL AND ROGK DESCRIPTION
@® | @y | @ osft]ost|osh| |0 25 50 s 100 | NO. | /moll ¢ | eev. @ DEPTH (i
755 | B
750 T I~ 750.1 GROUND SURFACE 0.0)
) 1 I K ALLUVIAL
I I NG BRN MED. STIFF MOIST SANDY SILTY
T 1. §_ CLAY (A7)
745 | 745.5 1 4.6 - N
-+ 1 2 4 o M N T 7441 6.0
T i I RESIDUAL
1 - N BRN STIFF MOIST SANDY SILTY CLAY
740 740.5 + 96 L BN R i \— 740.5 (A7) 9.6
-+ 74 |26/1 100162 WEATHERED ROCK
T R SEVERELY WEATHERED CRYSTALLINE
1 : ROCK
:: 735.7 14.4
735 T FA— CRYSTALLINE ROCK
+ /E’*i- "WHITE & BLK BANDED FRESH MICA
1 A SCHIST -
- 0 1~d.
73 T &
0 1.~
T =N
1 ‘._/;_ 127.8 223
1 ;;:,;_ CRYSTALLINE ROCK
+ - WHITE FRESH QUARTZ FELDSPAR
725 -4 ﬁ_ ' PEGMATITE
o A .
f =
-+ ?l"/;?_
720 T SN
—t . %.—
4 a '//-— 717.6 32.5
EX - Boring Terminated at Elevation 717.6 ft IN
715 T - CRYSTALLINE ROCK
710 I -
705 T -
700 T B
695 T o
690 T o
685 T -
680 T T
675 T -

LN.GPJ NC_DOT.GDT 07/01/09

G0118DETOUR_LINCO

CDOT CORE SINGLE B4176_GEO_BH_BRD

SHEET
@, F_ & NCDOT GEOTECHNICAL ENGINEERING UNIT 14
PROJECT NO. 33523.1.1 l ID. B-4176 l COUNTY LINCOLN ' GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK GROUND WTR (ft)
BORING NO. B1-A STATION 19+51° OFFSET 6ftLT ALIGNMENT -L- 0 HR. NM
COLLAR ELEV. 750.1 ft TOTAL DEPTH 3251t NORTHING 635,628 EASTING 1,325,067 24 HR. CV@ 0.0
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core ‘ HAMMER TYPE Automatic
START DATE 06/08/09 COMP. DATE 06/08/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 14.4 ft
CORE SIZE NQ TOTAL RUN 18.1 1t DRILLER C. L. Smith
RUN DRI RUN STRATA
Eé;g" ELEV DFE;’)T H R’(%N RATE RES [ R0 | Saup. ReC [ Rap 5 DESCRIPTION AND REMARKS
(ft) (Minfft) | ‘o % ) % % | G| ELEV. (i) DEPTH (it
s ;gg; o O RE) iR, L Begin Coring @ 14.4 ft
NS ) 9] (©. 7| (3.4) BeA—7357 CRYSTALLINE ROCK 14.4
L34.8 A 153 M5 5106:30/5.00100%) 0% 97% | 43% %- WHITE & BLK BANDED FRESH MODERATELY HARD MICA SCHIST AVG.
+ (4.8) | (2.0 #’f,- JOINT SPACING 0.25' JOINTS SEMI ROUGH
T 96% | 40% oz ‘
730 | 700871 203 T AVG. Is(50)=42.23 KSF DIAMETRIAL
T 50 |0724/5.0| (48) | (3.8) a0 R1=4, R2=3, Ao, P12, RE=4, RMR=38
+ 96% | 76% AL 7278 23
1 (100} (8.8) FieA CRYSTALLINE ROCK _
725 | 79457 255 98% | 87% P4 WHITE FRESH HARD QUARTZ FELDSPAR PEGMATITE AVG. JOINT
8.1 o5 £ ;
- 5o o530 B [ 5’2‘ SPACING 1.8' JOINTS ROUGH
1 100%/| 98% ;’ﬁ“ AVG 1s(50)=184.37 KSF
1 y RMR=N/A
720 | 719.8.1 303 vl ROCK TYPE E
I 22 1043322| 22) | 2.2 ?-‘ff i
717.6 4 325 100%| 100% 7!.2- 7175 325
+ - Boring Terminated at Elevation 717.6 ft IN CRYSTALLINE ROCK
715 I N
710 T . .
705 I ;
700 I -
695 T C
690 T "
| I B
685 I L
| 680 T -
675 I L
. T B
670 I n
| :: -
665 T N
680 I -




BORELOG REPORT

, 6 NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

RDGO11B&DETOUR_LINCOLN.GPJ NC_DOT.GDT 07113108

NCDOT BORE SINGLE B4176_GEO_BH_B

|PROJECTNO. 3352311 [ID. B-4176 | COUNTY LINCOLN | GEOLOGIST Stickney, J. K.
1| SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK GROUND WTR (ft)
| BORING NO. B1-B STATION 19+65 OFFSET 8ftRT ALIGNMENT -L- 0 HR. 0.0
| COLLAR ELEV. 7453 ft TOTAL DEPTH 28.0 1t NORTHING 635,610 EASTING 1,325,075 24 HR. 0.0
{DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
1 START DATE 06/04/09 COMP. DATE 06/04/09 SURFACE WATER DEPTH 0.0ft DEPTH TO ROCK 5.5 ft
T L )
{ELEV| DRIVE Ingpry  BLOWCOUNT BLOWS PER FOOT sawp. W7 0 SOIL AND ROCK DESCRIPTION
@ @ | @ |ost|ost|ost| |0 25 50 75 1001 | NO. /Mol 6 | eev. » DEPTH (f
750 | : L
1 I A\ 4 L 7453 WATER SURFACE (06/04/09) o)
§745 ~F f ooo ALLUVIAL )
' T o o0 BRN LOOSE MOIST SILTY SAND (A-1) W/
I 1 oo, ROCK FRAGS.
] T e 000" 741.0 43
| 740 PO 70071 St e el Bt R A 7308 WEATHERED ROCK 55
T 2 SEVERELY WEATHERED CRYSTALLINE/'—
I ROCK
; 4 <, CRYSTALLINE ROCK
1 + GRAY-WHITE SLI. WEATHERED TO
735 -+ FRESH MICA SCHIST
{ 730 I
{ 725 T N
T - 7234 21.9
+ F CRYSTALLINE ROCK
+ - WHITE FRESH QUARTZ FELDSPAR
i 720 T PEGMATITE
:: 717.3 28.0
T Boring Terminated at Elevation 717.3 ft IN
715 T CRYSTALLINE ROCK
710 1
705 T
700 T
695 T
690 T
! 685 T
) “4
, I
680 T
675 €T
570 T

(2 NCDOT GEOTECHNICAL ENGINEERING UNIT
LL¥ CORE BORING REPORT

SHEET
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PROJECT NO. 33523.1.1

|ID. B-4176

| COUNTY LINCOLN

| GEOLOGIST Stickney, J. K.

SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK

BORING NO. B1-B

STATION 19+15

OFFSET 8ft RT

ALIGNMENT -L-

COLLARELEV. 7453 ft

TOTAL DEPTH 28.0 ft

NORTHING 635,627

EASTING 1,325,028

GROUND WTR (ft)
0 HR. 0.0
24 HR. 0.0

DRILL MACHINE CME-550X

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

START DATE 06/04/09

COMP. DATE 06/04/09

SURFACE WATER DEPTH 0.0ft

| DEPTHTO ROCK 5.5 ft

CORE SIZE NQ

TOTAL RUN 225 ft

DRILLER C. L. Smith

ICDOT CORE SINGLE B4176_GEO_BH_BRDG0118&

RUN DRILL RUN STRATA | | :
Fi | ELEV [PFETH R | RATE [REC.TROD | SAMP. RES.TRADT o ' DESCRIPTION AND REMARKS
3] Minfft) | % | % : % | % e ELEV. (ft) ‘ DEPTH (f
739.8 Begin Coring @ 5.5 ft
7398 L 55 1744 [0559/4.4] (4.4) | (0.9) (16.4)] (6.7) gy,- 7398 CRYSTALLINE ROCK 55
1 100%] 20% 100% | 41% - GRAY-WHITE SLI. WEATHERED TO FRESH MED. TO MODERATELY
4 2 HARD MICA SCHIST AVG. JOINT SPACING 0.2' JOINTS SMOGTH AND
735 L7354+ 9.9 V- SEMI-ROUGH
-+ 5.0 |09:42/5.0{ (5.0) [ (2.0) Vi
T 100%] 40% oo AVG. Is(50)=46.75 KSF
T I R1=7, R2=6, R3=6, R4=12, R5=7, RMR=38
T L ROCK TYPE E
730 1.730.4 + 14.9 ;\j,’g-
T 5.0 (5.0) | (3.6} e~
T 100%| 72% =7r
I 2
7254 1 19.9 d=d
/2 =+ 50 48)] 3.4) n
T 96% { 68% | H- 7234 21.9
T (57)1 (5.0) FieA CRYSTALLINE ROCK
T 93% | 82% Pt WHITE FRESH HARD QUARTZ FELDSPAR PEGMATITE AVG. JOINT
700 | 7204 7249 = SPACING 0.75' JOINTS ROUGH
- 31 B0 2% P
1 97% | 68% =il AVG. 1s{50)=203.14 KSF
717.3 T 280 = 7173 R1=15, R2=25, R3=6, R4=25, R5=7, RMR=78 280
I A ‘ ROCKTYPEE
715 £ - Boring Temminated at Elevation 717.3 ft IN CRYSTALLINE ROCK
710 T -
-+ -
705 I -
700 €L -
8 T -
§ 4 -
'S o’ —
=1 e95 I .
o T A
G I -
Ql
Q 1 i
S jec0 T r
S + L
3 -+ -
O -+ -
5 685 I -
o 1 L
=2 4 -
g | 1 R
3| s80 I o
1 675 T .
670 T L
665 T -
560 T -
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 PROJECT NO. 33523.1.1

|ID. B-4176 | COUNTY LINCOLN | GEOLOGIST Stickney, J. K.
| SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK GROUND WTR (ft)
'BORING NO. B2A STATION 20+32 OFFSET 18ft LT ALIGNMENT -L- 0HR.  NM
| COLLAR ELEV. 750.0 ft TOTAL DEPTH 34.7 f NORTHING 635,610 EASTING 1,325,147 4HR 58

DRILL MACHINE CME-550X

DRILL METHOD NW Casing w/ SPT Core/ TRICONE

HAMMER TYPE Automatic

START DATE 06/02/09 COMP. DATE 06/02/09

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 10.5 ft

AT DT S

!
T

705

700

PR SRR T BT S S S N |

LIRS JNNS S N R S M M e |

895

|

590

LANES SN I st e et

PRI B T )
+

685

880

a4
=ttt

875

HEODT RORE BIHGLE W4178 SRa B _BHHGY 1 SABETOUR_LINGOUY 8 NE_DOT.8HT 670108

PR T T N T
Tttt

t

= DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV! iRy DEPT yeoy v 0 SOIL AND ROCK DESCRIPTION
1w | M | osft|ost| ot | jo 25 50 75 1001 | NO. | /mol| 6 | Eev. @ DEPTH (ft
750 750.0 GROUND SURFACE 0.0)
I - ALLUVIAL
I N BRN V. SOFT MOIST SANDY SILTY CLAY
I \\\~ A7)
| 745 745.’4—:: 4.6 5 5 < W S\\;:—
4 WOH$O . > ~N
gaol704t 06| | | |-l . %-_7404 96
: = 70070 100109 795 WEATHERED ROCK - A
T . gfz/- SEVERELY WEATHERED CRYSTALLIN
T : N ROCK
I il CRYSTALLINE ROCK
735 I 250 WHITE MODERATELY WEATHERED TO
I Yl FRESH PEGMATITE AND GRAY-WHITE
1 a2 FRESH MICA SCHIST
: ‘
. (7 =
m| ] Z1
1 20
I 7
725 I 250
7
- [ o
1 ,;?/f-
= - (7
| T =
L é,—&f_
-+ 124
715 1 P 7153 347
T . Boring Terminated at Elevation 715.3 ft IN
T CRYSTALLINE ROCK
710 C

IllilVlllllil!llllf’lIl!llllllll.llllll’l’ll‘

ZDOT CORE SINGLE B4178 GEO BH_BRD

A NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
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PROJECTNO. 3352311 |ID. B-4176 | COUNTY LINCOLN | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK GROUND WTR (ft)
BORING NO. B2-A STATION 20+32 OFFSET 18ftLT ALIGNMENT -L- 0 HR. NM
COLLAR ELEV. 750.0 ft TOTAL DEPTH 34.7 ft NORTHING 635,610 EASTING 1,325,147 24 HR. 5.8
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core/ TRICONE HAMMER TYPE Automatic
START DATE 06/02/09 COMP. DATE 06/02/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 10.5 it
CORE SIZE NQ TOTAL RUN 24.2 f DRILLER C. L. Smith
RUN DRILL RUN STRATA | |
Fi"| ELEV [PEETH RON| RaTe [REC. P | SNo. | e TR o DESCRIPTION AND REMARKS
() e Min/it) | % % ) % % | G| ELEV. () DEPTH (ft)
739.5 Begin Coring @ 10.5 ft
7395+ 1057142 (42)](03) (24.1)] (9.2) g;;— 7395 . CRYSTALLINE ROCK 105
+ 100%] 7% 100% | 38% pier (10.5-14.1') WHITE MODERATELY WEATHERED SOFT PEGMATITE,
T A (14.1-16.7") GRAY-WHITE MED. HARD MICA SCHIST, (16.7-18.1") FRESH
735 | 7853 T 147 i MODERATELY HARD PEGMATITE, (18.1-34.7") FRESH MODERATELY
=+ 5.0 (5.0) | (3.0) = HARD MICA SCHIST AVG. JOINT SPACING 0.15'
I 100%] 60% - A
1 ;;é " AVG. Is(50)=43.51 KSF
- R1=4, R2=6, R3=0, R4=6, R5=7, RMR=23
30 |_730.3 T 19.7 T~ A . s ' ) RO=/,
7 I 5 N %_ ROCK TYPE E
s 100%| 86% i
1 ;/,ff_
725 | 7253 T 24.7 =
B 50 50| BN Vs:j;*
I 100%| 74% s
T Mol
720 |_720.3 7 28.7 V’Lf*
T 5.0 4.9) | (3.3} N
T 98% | 66% ’f’jz '
715 |_715.3 T 34.7 TiEA 7153 34.7
T N Boring Terminated at Elevation 715.3 ft IN CRYSTALLINE ROCK
710 I o
705 T i
I L
T I~
700 T o
2 1 -
S I -
B - b
=| 695 1 -
[ 1 N
5 1 R
DI 4 |
(&) o+ b
Z1 690 L .
o 1 L
]
3 I i
z B
2| e85 I "
= ,
'D:J 4 -
> -+ -
O e b
o I B
3| 680 1 r
5 I i
3 T i
| 675 T R
1] T .
! I K
670 I -
665 T C
850 T N




. \ % NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

1 PROJECT NO. 33523.1.1

|ID. B4176 | COUNTY LINCOLN | GEOLOGIST Stickney, J. K.
§ SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK GROUND WTR (ft
BORING NO." B2-B STATION 20+47 OFFSET 20f RT ALIGNMENT -L- OHR.  NM
{ COLLARELEV. 750.9 ft TOTAL DEPTH 35.4 ft NORTHING 635,569 EASTING 1,325,147 24HR. 65

1 DRILL MACHINE CME-550X

DRILL METHOD NW Casing w/ SPT Core

HAMMER TYPE Automatic

{'START DATE 06/01/09

COMP. DATE 06/01/09 SURFACE WATER DEPTH N/A

DEPTH TO ROCK 12.51t

DRIVE L PER FOOT SAMP. L
{ELEV| TR |DEPTH BLOW COUNT BLOWS \/ I SOIL AND ROCK DESCRIPTION
® 1 ® | o5t | 051 | 05ft | |0 25 50 . 78 1001 | NO. | /vol] 6 | Eev.m DEPTH (f
i 755 | N
4 T -
; , T [ 750.9 GROUND SURFACE 0.0
4 750 T [ - ALLUVIAL '
'= 1 | N TAN-RED-BRN MED. STIFF MOIST LOW
1 |- \ (PI=11) PLASTICITY MICA. SILTY SANDY
1 f- - \\\ CLAY (A-6) ROCK FRAGS. LAYER 2.0-3.0'
; 746.1] 48 . ~\ AND LAYERS OF HARD AND SOFT 6.0-8.0'-
{ 745 T T2 3| ds ss1 | wr \_. v
‘ 1 .. L
T 1 \\ 742.9 8.0
1 I . [ ALLUVIAL
_ 7411 1 98 ISR I e \_ GRAY V. SOFT MOIST MED. (P1=21)
740 4+ Ty AR R SA—— $S-2 | M [ 7401 . pLASTICITY SILTY SANDY CLAY (A7) —108]
+ RESIDUAL
+ 2, GRAY-WHITE V. STIFF MOIST SILTY
+ i SANDY CLAY (A7)
1 735 T = WEATHERED ROCK i
T & SEVERELY WEATHERED CRYSTALLIN
T 7 ROCK
T b CRYSTALLINE ROCK
: I 7 GRAY-WHITE FRESH MICA SCHIST W/
730 4 7 WHITE QUARTZ FELDSPAR PEGMATITE
1 7 ' LAYERS
p ': lt/’ ‘
1725 T 7
I 7
< T 7
1 720 T s
i T WL ‘
T i
715 + - 7155 35.4
-t I Boring Terminated at Elevation 715.5 ft IN
+ - CRYSTALLINE ROCK
710 | I »
705 I »
700 T B
695 T -
890 I L
885 x -
580 T C
875 T ©

NODOT BORE SINGLE B4176 GEO.BH_BRDGOTEADETOUR LINGOLN.GPY NGDOTGRT 070109
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PROJECT NO. 33523.1.1 ‘ID. B-4176

| couNTY LiNcOLN

| GEOLOGIST Stickney, J. K.

UR_LINCOLN.GPJ NC_DOT.GDT 07/01/09

"DOT CORE SINGLE B4176_GEO_BH_BRDG0118&DETO!

SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK GROUND WTR (ft
BORING NO. B2-B STATION 20+47 OFFSET 20ft RT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 750.9 ft TOTAL DEPTH 354 ft NORTHING 635,569 EASTING 1,325,147 24 HR. 6.5
DRILL MACHINE CME-550X- DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 06/01/09 COMP. DATE 06/01/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 12.5 ft
CORE SIZE NQ TOTAL RUN 2291t DRILLER C. L. Smith
RUN DRILL RUN , |.STRATA || '
T | LBV " T | RATE [REETROD) SUP R TRAD o | : DESCRIPTION AND REMARKS
() Minfft) | % | % ) % | % |G| ELEV.(f) DEPTH (f
738.4 : Begin Coring @ 12.5 ft
7384 1125 1 29 104:30/2.9] (2.9) | (2.2) g//,- 738.4 CRYSTALLINE ROCK 125
T 100%| 76% A GRAY-WHITE FRESH MODERATELY HARD MICA SCHIST W/ WHITE
735 |-7355 1 154 : L HARD QUARTZ FELDSPAR PEGMATITE LAYERS AVG. JOINT SPACING
T 5.0 {05:30/5.0 (4.8) | (2.5) o N 0.4' JOINTS SMOOTH TO SEMI-ROUGH
+ 96% | 50% ff—
T a2 AVG. 15(50)=136.66 KSF
7305 1 204 il R1=12, R2=12, R3=6, R4=6, R5=7, RMR=43
730 = [ 50 |0533/50] 5.0) | 26) - ROCKTYPEE
:: 100%§ 52% %_!,/4/4:
705 | 7255 + 25.4 a5
-+ 5.0 [09:18/5.0{ (4.8) | (3.1) ?,_;;’.—-
+ 96% | 62% 4
. (P ol
720(5 {304 é{%n
720 TTE | 5o |065150] (4.9) | 3.9) ?ff—-
-+ S, o L
T 98% | 84% ?,{!ng__
715 |715.5 4 364 2 7155 35.4
-t - Boring Terminated at Elevation 715.5 f IN CRYSTALLINE ROCK
710 a1 .
705 X -
700 1 Z_
695 T -
690 I -
685 T »
680 T »
| 675 | T -
670 1 -
| 865 | iR L
850 T i
£ L



ETOUR_LINCOLN.GPJ KIC_DOT.GDT 07/01/09

NCDOT BORE SINGLE B4176_GEC_BH_BRDG0118&D!

SHEET . ! SHEET

. 1T BORELOG REPORT v | -\l BORELOG REPORT 't
PROJECT NO. 33523.1.1 [ID. B4176 | COUNTY LINCOLN | GEOLOGIST Stickney, J. K. PROJECT NO. 33523.1.1 |iD. B-4176 , | COUNTY LINCOLN | GEOLOGIST Stickney, J. K.
SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK , GROUND WTR (ft), SITE DESCRIPTION BRIDGE #118 ON SR 1008 OVER CLARK CREEK . GROUND WTR (ft)
BORING NO. EB2-A STATION 20+98 OFFSET T7ftLT ALIGNMENT -L- OHR. NM BORING NO. EB2-B STATION 21+10 OFFSET 6ft RT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 777.8 {t TOTAL DEPTH 35.7 ft NORTHING 635,576 EASTING 1,325,204 24 HRCV@ 13.9 COLLARELEV. 7782 ft TOTAL DEPTH 27.1 ft NORTHING 635,560 EASTING 1,325,211 24 HR. 20.5
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT ‘ HAMMER TYPE Automatic , DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT/ TRICONE HAMMER TYPE Automatic
START DATE 06/08/09 COMP. DATE 06/08/09 SURFACE WATER DEPTH N/A DEPTH TOROCK 35.7 ft START DATE 06/09/09 COMP. DATE 06/09/09 SURFACE WATER DEPTH N/A DEPTH TO ROCK 27.1 ft
DRIVE W COUN BLOWS PER FOOT SAMP. L ' DRIVE * BLOW COUNT BLOWS PER X L
ELEV) gy |PERTH BLOW COUNT » 0 v 0 SOIL AND ROCK DESCRIPTION : E(ﬁf)v ELEV DFE;)TH ER FooT | |sawe. W 0 SOIL AND ROCK DESCRIPTION
® 1 @ ® ] o5t | 05t | o5t | |0 25 50 75 1 NO. I /moll ¢ | ELev. ) ___DEPTH(®) (ft) 0.5ft | 0.5 | 0.5/ | |0 25 50 I 1001} NO. |/moll 6 | Etev. DEPTH (f
780 | ) __ 780 |
1 [ 7778 GROUND SURFACE 09 ' I — [ 7782 GROUND SURFAGE 09
ER L\_ . ROADWAY EMBANKMENT 4 ] . L\, ROADWAY EMBANKMENT
I LN RED-ORANGE-BRNV. SOFT TO SOFT 1 1 Lt RED-ORANGE SOFT MOIST MICA. SILTY
775 I HENE MOIST MICA. HIGH (Pi=26 TO 27) LN R N O SANDY CLAY (A-7)
7738 L 4.0 .. L r- PLASTICITY SILTY SANDY CLAY (A-7) . s H Ly
T ) 0 A o0 - sS4 M L.\- . i 0 1 1 92 M L\._
T woH®0" LN + i Ltt\‘
770 T v t:’_ 778 I i Lff‘_ﬁo.z 8.0
7688 L 9.0 1- - LN 7891 } 9.1 i A Lo ROADWAY EMBANKMENT
T o 1T | 2 ||es- ss5 | M NG T 11213 | gs sse | m B RED-BRN-GRAY LOOSE MOIST MICA.
T 3 NN T ' L SILTY CLAYEY SAND (A-2) ROCK FRAGS.
1 - NS I H L IN SHOE @19.1-206
765 |. 1 i |_\__ 765 i -
7638 | 14.0 |. . LN 76447 14.1 A ) . -
T 01 | 2 |lés- MmN i o211 &33‘ R B ) M-
760 I 1" t:'_ 760 1 - : - My
7588 1 19.0 [ 759171 181 = , L e
I o102 |- M ICNE 1 21113 ] 1ds - . WLk
4 - - t\- + bo- - e
755 I - TN 755 T P Wy ~
7538 | 24.0 | HNE . 754471 24.1 L | {7544 24.1
T T3 [ 4 ||ler- M L 7528 250 j I 3 1213 %s. R R R T RN ALLUVIAL
I ¥ ALLUVIAL I AN RO AR R 7516 ORAY MED. STIFF MOIST MICA. LOW 5,
1 /.. GRAY MED. STIFF TO V. SOFT MOIST . , e e g e e e {Pi=12) PLASTICITY SILTY SANDY CLAY—=>
760 + / CLAYEY SANDY SILT (A-4) 750 -+ ] iy (A-B)
7488 L 29.0 I - " + 3 WEATHERED ROCK
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TEST RESULTS

PROJECT: 33523.1.1 (B-4176) | : ” SHEETNO. /9
COUNTY: LINCOLN : _
SITE DESCRIPTION: BRIDGE NO. 118 OVER CLARK CREEK ON SR 1008 AND TEMPORARY BRIDGE OVER CLARK CREEK ON SR 1008 DETOUR

SOIL SAMPLE RESULTS ~ ROCK SAMPLE RESULTS
SAMPLE NO. OFFSET STATION DEPTH =~ AASHTO N LL PIL % BY WEIGHT % PASSING SIEVES % % UNIT ~ VOID SAMPLE NO.  OFFSET STATION DEPTH  RQD UNITWT  Q(MPa) E(MPa)
INTERVAL CLASS C.SAND F.SAND SILT CLAY 10 40 200 MOISTURE ORGANIC WT.(d) RATIO INTERVAL (MPsi) (MPsi)
EB1-A DET : ,
SS-1 21.0LT  14+70-DET-  4.30-5.30 A-4(1) 4 26 8 8.1 516 161 243 99 97 47
55-2 21.0LT 14470 -DET-  930-1030  A-2-4(0) 15 25 1 20.8 51.0 141 142 99 93 34
EB1-B ‘
SS-7 7.1RT 19405 -L-  4.70-5.70  A-7-6(24) I 56 30 109 13.3 171 586 99 93 77
SS-8 7.1RT 19405 -L-  9.70-10.70  A-1-b(0) 6 37 NP 463" 28.9 126 121 72 50 21
$S-9 7.1RT 19405 -L-  19.70-20.70  A-2-4(0) 7 37 5 45.1 305 43 101 76 54 02
$S-10 7.1RT 19405 -L-  24.70-25.70  A-4(0) 3 34 10 378 24.1 139 243 8 65 37
B2-A
$S-3 182LT 20432 -L-  5.10-6.10  A-7-6(20) 0 47 21 22 142 250 586 100 100 87
, B2-B
SS-1 204 RT 20447 -L- 530630  A-6(2) 5 39 11 29.7 26.1 159 283 91 73 45
$S-2 204 RT 20+47-L-  9.80-10.80  A-7-6(12) 27 48 20 144 16.6 266 425 88 79 63
EB2-A :
SS-4 6.6LT 20498 -L-  450-5.50  A-7-6(19) 0 53 26 12,5 17.8 211 485 99 92 M
SS-5 6.6LT 20498 -L-  9.50-10.50  A-7-6(18) 3 51 27 160 17.6 240 425 99 90 69
EB2-B v '
$S-6 6.1 RT 21410 -L-  9.60-10.60  A-2-4(0) 5 33 5 453 30.5 120 121 75 53 21

SS-11 6.1 RT 21+10-L- 24.50-25-50  A-6(3) 5 35 12 253 25.5 209 283 91 77 48
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NortH CAROLINA DEPARTMENT or TRANSPORTATION FIELD DESIGN INFORMATION
./ GEOTECHNICAL ENGINEERING UNIT S COUR REPORT Channel Bed Material(7): Sand and gravel
‘WBS: 33523.1.1 TIP: B-4176 COUNTY: Lincoln Channel Bank Material(8): Clay, silt, sand
DESCRIPTION(1): Bridge #118 over Clark Creek on SR 1008
Channel Bank Cover(9): Mature trees, shrubs, grass
EXISTING BRIDGE _ ; Floodplain Width(10): appx. 300"
Information from: Field Inspection X Microfilm (reel pos: ) A B
Other (explain) Floodplain Cover(11): Grass, frees, shrubs
Bridge No.: 118 Length: 188" TotalBents: 6  Bentsin Channel: 2 Bents in Floodplain: 6 Stream is(12): Aggrading Degrading X Static
Foundation Type: Timber Pile, concrete piers : o T
Channel Migration Tendency(13). Slight
EVIDENCE OF SCOUR(2)
Abutments or End Bent Slopes: None observed it Observations and Other Comments:
Interior Bents: None '
. DESIGN SCOUR ELEVATIONS(14) , Feet X Meters
Channel Bed: None ‘ ' BENTS
, ‘ i B B2 B3 B4
100 Year Scour] 7425 | 7425
Channel Bank: None- steep protected slope 500 Year Scour{ 738.5 | 7385
EXISTING SCOUR PROTECTION
Type(3): Abutment slopes are covered with concrete
Extent(4): 40 feet back from EB1 and EB2 ‘ Comparison of DSE {o Hydraulics Unit theoretical scour;
' No change. Agree with NCDOT Theoretical Scour.
Effectiveness(5): Slope protection works good - 10' back of protection slope is eroding :
Obstructions(6): Debris accumulated 5 - 6 feet high at B-2 and B-3 in channel. SOIL ANALYSIS RESULTS FROM CHANNEL BED AND BANK MATERIAL
Bed or Bank
Sample No.
INSTRUCTIONS Retained #4
1 Describe the specific site's location, including route number and body of water crossed. A Passed #10
2 Note scour evidence at existing end bents or abutments (e.g. undermining, sloughing, degradations). : Passed #40
3 Note existing scour protection (e.g. rip rap). Passed #200
4 Describe extent of existing scour protection. Coarse Sand See Sheet #19 for
5 Describe whether or not the scour protection appears to be working. Fine Sand "Soil Test Results”
6 Note obstructions such as dams, fallen trees, debris at bents, etc. ‘ Silt
7 Describe the channel bed material based on observation and/or samples. Include any lab results with report. Clay
8 Describe the channel bank material based on observation and/or samples. Include any lab results with report. LL
9 Describe the material covering the banks (e.g. grass, trees, rip rap, none). Pl
10 Determine the approximate floodplain width from field observation or a topographic map. AASHTO
11 Describe the material covering the floodplain (e.g. grass, trees, crops). Station
12 Use professional judgement to specify if the stream is degrading, aggrading, or static. , Offset
13 Describe potential and direction of the stream to migrate laterally during the bridge's life (approx. 100 years). Depth
14 Give the design scour elevation (DSE) expected aver the life of the bridge (approx. 100 years). This
elevation can be given as a range acress the site, or for each bent. Discuss the relationship between the Hydraulics Tempilate Revised 02/07/06
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, Reported by: o Date: 6/10/2009
bedding characteristics, % core recovery, % RQD, differential weathering, shear strength, observations at existing JKS/JEB

structures, other tests deemed appropriate, and cverall geclogic conditions at the site.
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