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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.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT 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 DESICN 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 INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES:

L THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. BY HAVING REOUESTED 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.
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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.

R-2707C

SOIL _DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK

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

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

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REOQUIRED TO BREAK SAMPLE:

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMPOSITION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR NATERIALS SILT-CLAY MATERIALS QRBANIC MATERIALS L L CRYSTALLINE FINE TO COARGE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING 2080 1> 357 PASSING 2080 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (Cr WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
FOP FERE a2 a [ a5 (a6 [ a7 anaz | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. E:{:ésibnggzzgésg:zs":. agk e CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS.  [A-1-a ] A-1-b R A3 A-6,A-7 COMPRESSIBILITY :gg;cmcsg)ﬁLLlNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
seo. Bace SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE. SLATE. SANDSTONE. ETC. OF SLOPE.
0000 ~ ~ N
Boge RN MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD .
p— HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY RoCK | LT | SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE. CEMENTED | Sone AL O R R - T T O A e e AarED [N THE CORE BARREL DIVIDED
"o crenner | LT[ g PERCENTAGE _OF MATERIAL P ] SHELL BEOS.ETC. '
N 5 Mx LAy - WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
-24;1 g:: s S0 e ORGANIC MATERIAL CRE" ST g OTHER MATERIAL FOCKS OR CUTS MASSIVE Foct.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3- 52 TRACE 1- lov HAMMER IF CRYSTALLINE. O o ANGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING "40 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 .
- _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
n 49 Mx| 41 MN |40 Nx| 41 MN [ 40 Mx | 41 M |40 Mx| a1 iy v SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITILE OR ” g
Pl 6 Mx N 10 mxf1e mx| 1 |1 | 18 mx 1@ Mk | 1w | 1 LITLE o8 HIGHLY HIGHLY ORGANIC > 107 > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
CROW INEX| @ ° ° 4 Mx |8 M2 Mx|l6 MX|ND MK ANOINTS 0F Orne GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO T o e ZONE [ONG WHlCk WWERE HAS BEEN DISPLACENENT OF THE
S0 TYPES [STONE FrAGs, ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
oF WoR | GraveL, eno | FIE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | SAND|  CRAVEL AND SN SouLs sous vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
N RATING P ew PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT 10 600D FAIR T0 POOR PO0R POOR | UNSUITABLE OJUU'- DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM
SPRING OR SEEP WITH FRESH ROCK. === ' -
PIOF A-75 SUBGROUP IS < LL - 39 4Pl OF A-7-6 SUBGROP IS > LL - 3 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS,ALL FELDSPARS DULL —:?::‘;"U" {FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.]  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK* SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE Cug';;scfs'ﬁ?fm““ PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 235 pip & DIP DIRECTION F TEST] v L_REF LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FT5 WITH SOIL DESCRIPTION P OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 o1 SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECT
GENERALLY LOOSE 410 10 SOIL SYMBOL Gg; o1 TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 2 10 3 Na ARTIFICIAL FILL (4F) OTHER CONE PENETROMETER [F_TESTED. WOULD YIELD SPT N VALUES > 10@ BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL .
(NON-COHESIVE) DENSE 38 TO 58 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 m—— = [NFERRED SOIL BOUNDARY CORE BORING ) SOUNDING ROD (Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
CENERALLY SOFT 27104 8.25 10 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 160 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 e.5 10 1.0 SM=77% INFERRED ROCK LINE O  MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE.OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER':A;;I)'!FF 15 >n;aaa 2 >Tu4 4 w¥eye® ALLUVIAL SOIL BOUNDARY A NSTaLLATION O~ SPT N-vALLE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS Fr
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 & UNDERCUT VA UNCLASSIFIED EXCAVATION - w UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 0.25 0075 0.053 UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE . cLay UNDERCUT R\ ACCEPTRBLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. U X
BLORY COB) CRo SAND SAND L g MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 2.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT)- NUMBER OF BLOWS IN OR BPF)OF
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS ‘L’;A' - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A#BALZ- T:E‘IMEI;‘ :S‘:Ialél’gA::daE':g:HsEPs :Eﬂsl:,l:;? ST:M:Rg;lUCSE,TARZEFNESLRATllSU';El:‘;TlR:g?[TN l:;UASUIL
CL. - CLAY MOD. - MODERATELY - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH H OU L LER. usAL UAL
SOIL _MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y- DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN .1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr™_ oy ATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUIDs VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
" R R ATER TAl VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
(SAT.) OM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
LL _ L LIOUID LIMIT FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK
PLASTIC FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOL ID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R?PN:E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: N/A
pLL | PLasTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE EQuI ENT USED ON SUBJEC 0JEC WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: N/A FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
[J cMe-asc [ cares automatic [ ] ManuaL CLOSE @.16 T0 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
- DRY - @ REQUIRES ADDITIONAL WATER TO & CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.93 FEET BORINGS TAKEN FROM GEOTECHNICAL ROADWAY INVENTORY
ATTAIN OPTIMUM MOISTURE [] ove-ss O uoUS FL U CORE SIZE: THINLY LAMINATED < 0.008 FEET REPORT DATED 1172008
PLASTICITY 8'HOLLON AUGERS [Je [+ TNDURATION
PLASTICITY INDEX (PD DRY STRENGTH CME-550 [J waro Faceo Fincer Bits [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC = o5 T VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sHear TeST E casivs [] wr covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
; W/ ADV
:?gﬁRfT:LAYSTPl'EAS"C " giaz:uns Mﬁfég"' [] rost HoLE Diccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
LY P [J eortesLe HoisT TRICONE TSTEEL TEEM | = p auceR BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG,-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
.-CARB. R :
O O [] sounoinc roo INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), |:| CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATEs 8-15-14
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NCDOT BORE DOUBLE R2707C_GEO_BH.GPJ NC_DOT.GDT 11/29/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 5

WBS 34497.1.2 TIP R-2707C

COUNTY CLEVELAND

GEOLOGIST

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Todd, R. W.

SITE DESCRIPTION Culvert at -L- Station 453+07 over Unnamed Tributary to Williams Creek on Proposed US 74 GROUND WTR (ft)
BORING NO. L_45255L STATION 452+55 OFFSET 160 ftLT ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 770.1 ft TOTAL DEPTH 7.0 ft NORTHING 583,086 EASTING 1,242,878 24 HR. 7.0

SITE DESCRIPTION Culvert at -L- Station 453+07 over Unnamed Tributary to Williams Creek on Proposed US 74

BORING NO. L_45295L STATION 452+95

OFFSET 80 ftLT ALIGNMENT

COLLARELEV. 776.8 ft TOTAL DEPTH 11.0 ft

NORTHING 583,024

Todd, R. W.
GROUND WTR (ft)
-L- 0 HR. N/A
24 HR. 7.0

EASTING 1,242,944

DRILL RIGHAMMER EFF./DATE  HFO0064 CME-550 84% 03/19/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  HFO0064 CME-550 84% 03/19/2014

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Smith, M.L. START DATE 02/09/06

COMP. DATE 02/09/06

| SURFACE WATER DEPTH N/A

DRILLER Smith, M.L. START DATE 02/09/06

COMP. DATE 02/09/06

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 o) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | ELev. DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft . ! . NO. [/moll G
775 | 780 -
1 L [ 7768 GROUND SURFACE 0.0
I C T ALLUVIAL
770 7701 GROUND SURFACE 00 | 775 ] Brown, Very Loose to Loose, Moist, Clayey
T T ALLUVIAL I- - SAND (A-2)
1 | . Brown, Loose, Moist, Clayey SAND (A-2) L. 772.8 4.0
| 7722 T 46 | RESIDUAL
7661 | 40 |' i [ 766.1 4.0 2 1 2 & . Brown, Very Loose to Medium Dense, Moist
765 T 212 [ 2 |lea N RESIDUAL 770 = ’ Silty SAND (A-2) ' '
] AN ey —_— o B Brown, Loose, Moist, Slity SAND (A-2) A e ...
—| 763.1 7.0 R et il 7678 9.0
Boring Terminated by Auger Refusal at 767.2 9.6 L %_ WEATHERED ROCK
Elevation 763.1 ft on Crystalline Rock 31 40 [60/0.2 10010 7‘_ B>l 765.8 (Severely Weathered BIOTITE GNEISS) 11.0

(BIOTITE GNEISS)

Boring Terminated by Auger Refusal at
Elevation 765.8 ft on Crystalline Rock

(BIOTITE GNEISS)




NCDOT BORE DOUBLE R2707C_GEO_BH.GPJ NC_DOT.GDT 11/29/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Todd, R. W.

SITE DESCRIPTION Culvert at -L- Station 453+07 over Unnamed Tributary to Williams Creek on Proposed US 74 GROUND WTR (ft)
BORING NO. L_45335C STATION 453+35 OFFSET CL ALIGNMENT -L- 0 HR. N/A
COLLARELEV. 778.0ft TOTAL DEPTH 16.3 ft NORTHING 582,962 EASTING 1,243,008 24 HR. 6.0

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Todd, R. W.

SITE DESCRIPTION Culvert at -L- Station 453+07 over Unnamed Tributary to Williams Creek on Proposed US 74 GROUND WTR (ft)
BORING NO. L_45400R STATION 454+00 OFFSET 85ft RT ALIGNMENT -L- 0 HR. 10.0
COLLARELEV. 780.8 ft TOTAL DEPTH 17.6 ft NORTHING 582,901 EASTING 1,243,096 24 HR. 7.2

DRILL RIGHAMMER EFF./DATE  HFO0064 CME-550 84% 03/19/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILL RIGHAMMER EFF./DATE  HFO0064 CME-550 84% 03/19/2014

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Smith, M.L.

START DATE 02/09/06

COMP. DATE 02/09/06

| SURFACE WATER DEPTH N/A

DRILLER Smith, M.L.

START DATE 02/09/06

COMP. DATE 02/09/06

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEV| E gy |DPEPTH \ 0 SOIL AND ROCK DESCRIPTION ELEV| E gy |PEPTH 0 SOIL AND ROCK DESCRIPTION
(ft) (ft) 0 25 50 75 100 (ft) (ft) 0 25 50 75 100] | N
(ft) 0.5ft | 0.5ft | 0.5ft ; ! . NO. [/moll ¢ | Elev. @ DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft ; ! . o. |/voll o
780 H 785 |
T [ 7780 GROUND SURFACE 0.0) C
I N ALLUVIAL C
I . i Brown, Loose, Wet, Silty SAND (A-2) with 780.8 GROUND SURFACE 0.0
775 | L Gravel 780 I ALLUVIAL
|- - - 7730 50 |- . Brown, Very Loose, Silty SAND (A-2) with
L ' RESIDUAL ‘ :j : Gravel
:\ - Gray, Medium Dense, Moist to Wet, Silty ..
770 \ SAND (A-2) 775 I
7693 87 Ty I .
2 [ 5 [7 ez I -
R 7718 L 90 5 . , |- -
765 - 770 o« -
7643 13.7 i _| T o i \ i i T
8 5 7 R -2 N R . I T 767.8 13.0
L T ——- —— 761.7 16.3 766.8 + 14.0 A RESIDUAL
Boring Terminated by Auger Refusal at 765 2 5 10 . ‘1 5] - - Brown, Medium Dense, Moist, Micaceous
Elevation 761.7 ft on Crystalline Rock T= = Silty SAND (A-2)
(BIOTITE GNEISS) T - 763.2 176

Boring Terminated by Auger Refusal at
Elevation 763.2 ft on Crystalline Rock
(BIOTITE GNEISS)




NCDOT BORE DOUBLE R2707C_GEO_BH.GPJ NC_DOT.GDT 11/22/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 7

WBS 34497.1.2

| IP R2707C

| COUNTY CLEVELAND

| GEOLOGIST Todd, R. W.

SITE DESCRIPTION Culvert at -L- Station 453+07 over Unnamed Tributary to Williams Creek on Proposed US 74

BORING NO. L_45430R

STATION 454+30

OFFSET 150 ft RT ALIGNMENT

L-

COLLARELEV. 781.2ft

TOTAL DEPTH 21.2ft

NORTHING 582,847

EASTING 1,243,143

GROUND WTR (ft)
0 HR. N/A
24 HR. 9.0

DRILL RIGIHAMMER EFF./DATE  HFO0064 CME-550 84% 03/19/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE  Autometic

DRILLER Smith, M.L.

START DATE 02/09/06

COMP. DATE 02/09/06

| SURFACE WATER DEPTH N/A

E(Lflt:_)v %TE/VE DE(E)TH BLOW COUNT BLOWS PER FOOT save. [ c'—) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | (O 2|5 5|0 7|5 100 NO. MOI| G | ELEV. (ft) DEPTH (ft)
785 L
T C 7812 GROUND SURFACE 0.0
780 I [ ALLUVIAL
T I Brown, Loose, Moist to Wet, Clayey SAND
T L A-2)
7765+ 47 -
175 4 1 ? ? i 7742 7.0
1 . .
I I RESIDUAL
1 I Brown, Very Loose to Loose, Wet,
S T 97 5 3 > o Micaceous Silty SAND (A-2)
770 I 3
]
I I
766.5 T 14.7 Il -
765 I 21202 e
4 |. -
1 |-
7615 T 197 1
760 T 7l 2 ) % 760.0 21.2

Boring Terminated at Elevation 760.0 ft in

Residual Silty SAND
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY Cleveland

PROJECT DESCRIPTION US 74 (Shelby Bypass) from West
of NC 226 to West of NC 150

SITE DESCRIPTION Bridge Nos. 0466 & 0467 over First
Broad River on Highway US 74 Bypass Between SR 1005
and SR 1827

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-2707C 1 136

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. C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT 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 (N-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 INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. 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.

PERSONNEL
Stephen Abernathy

Mike Morgan

INVESTIGATED BY _D- Michael Gragg

DRAWN BY _ Tamara Stivers

CHECKED BY Kenneth Bussey

susMITTED BY _HDR|ICA

DATE November, 2016
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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.

R-2707C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7T-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - [NDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. 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 @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL., THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

)

ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED /| NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION ROCK (WR) ==/5=1 190 BLOWS PER FOOT IF TESTED.
GENERAL GRONULAR MATERIALS SILT-CLAY MATERIALS GRGANLC. MATERIALS CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
cLASS. (< 35% PASSING *200) (> 35% PASSING *200) MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. A WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,
. P o i [as [ e a7 | i — ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRQ, SCHIST, ETC.
GROUP S A NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
0LASS.  [Al-a | A-lb n2-4]A25 TR A A6, 4-7 COMPRESSIBILITY o, SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED.
™ \i\\ SLIGHTLY COMPRESSIBLE LL < 31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
SYMBOL NN MODERATELY COMPRESSIBLE L -31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
- HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
7+ PASSING SILT- cP) 1 SHELL BEDS, ETC.
“1g 50 MX GRANULAR MUCK, PERCENTAGE OF MATERIAL
*40 |30 MX|50 Mx| 51 MN S0ILS LAY PEAT WEATHERING
S0ILS GRANULAR  SILT - CLAY
=200 |15 MX|25 MX |18 MX |35 MX|35 MX|35 MX|35 MX| 36 MN |36 MN|36 MN|36 MN ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
pre— TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1-10% HAMMER [F CRYSTALLINE.
PASSING *40 SOILS WITH ;IOTDTE:EATOERL%ANOI;GZSEER 53:1591/:/ 12 - 122ﬂ/:/ ééTMTELE 12% :2305{'/ VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
w - — |40 wx| 41N |40 Mx| 41 MN| 4 Mx | 41 MN |48 Mx| 41N LITTLE OR or 0% ’ . v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6 Mx NP {18 MX |18 MX | 1M | 11 M| 10 MX {18 M| LM [ 1N HIGHL Y HIGHLY ORGANIC > 10% > 2e% HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE
MODERATE oCANC .
GROUP INDEX 0 0 0 amx |8 mx |12 mx]1e mx|no mx AMOUNTS OF s GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
ORGANIC (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
USUAL TYPES [STONE FRAGS. \VA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
OF MAJOR | CRAVEL, AND. | o, GRAVEL AND SAND SoILS S01LS 24
MATERIALS SAND v STATIC WATER LEVEL AFTER _£7  HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
LRI P Zeu PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS
EXCELLENT T0 GOOD FAIR TO POOR POOR | UNSUITEBLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
S SUBGRADE POOR C me SPRING OR SEEP WITH FRESH ROCK

PTOF A-7-5 SUBGROUP IS = LL - 3@ ;PIOF A-7-6 SUBGROUP 1S > LL - 30

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

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

CALCAREQUS (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 ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS 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 DOF 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 ORIG:NAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
FORMATION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE

MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL FIELD
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHAWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 sPT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 NS IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 38 10 S0 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 0.5 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV) REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF E?TTS 12 B'f TTOO 21'8 INFERRED ROCK LINE O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
pe e e o jme2 A PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
e % Je ALLUVIAL SOIL BOUNDARY INSTALLATION (O— SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTACL.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 18 40 60 200 270 @ UNDERCUT m HH%E?TSASEI;EIEE%AESXTCEAVATION - 2@&@?2éFLIEEDBuE&ﬁgﬁEgNBé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
UPENING (MM) 476 200 D42 025  0.075 0.853 SHALLOW ] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM fAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL COARSE FIne SILT cLay UNDERCUT \ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. -
BLDRY OB R SAND SAND oL i MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROGVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_SDJ ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED DR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL.- CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 74~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK OUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
T SATURATED - psuALLY LIOUID: VERY WET, USUALLY © - VDID RATIO SD- - SaND, SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN & STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY - . :
, ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
| Liouo Lt FOSS. - FOSSILIFEROUS oLl - SLIGHTLY RS - ROCK SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE)SE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BYIO 363
HL - HIGHLY V - VERY RATIO
PLL - PLASTIC LIMIT TEAM SPACING IERM THICKNESS N 581443.2347 E 1236575.2458 BL STATION 10+83.19
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET ;
oM | OPTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 370 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 752.92 FEET
-+ DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: R
sL | SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T CME-45C D CLAY BITS AUTOMATIC D MANUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NUlbo:
" DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BOING ELEVATIONS OBTAINED BY SURVEY CONDUCTED 10-30-2016
ATTAIN OPTIMUM MOISTURE D ME-55 D 6" CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET
PLASTICITY 8" HOLLOW AUGERS [ s [ ]+ INDURATION
PLASTICITY INDEX (PD) DRY STRENGTH [] cre-sse HARD FACED FINGER BITS N Q2 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sweeR TEST HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
_ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
RICHLY PLASTIC 26 OR MORE HICH [ ] PorTABLE HaIsT TRICONE PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR . N ;
M TRICONE TUNG.-CARB. [ sounoing oo INDURATED S?FAFIINCSULATRETSIEEIELZUKUWIR aEAmR&TE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT D VANE SHEAR TEST SHARP HAMMER BLOWS REOUIRED 10 BREAK SeMPLE
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. i
L] L] EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)

GEOLOGICAL STRENGTH INDEX (GSI) FOR GSI FOR HETEROGENEOUS ROCK MASSES SUCH
JOINTED ROCKS (Hoek and Marinos, 2000) 3 - 0 0 AS FLYSCH (Marinos. P and Hoek E., 2000)
% @ : %
c =
From the lithology, structure and surface - 5 <. “ o From a description of the lithology, structure and 0 ‘ 8(&
conditions of the discontinuities, estimate 5 + E 20 ac surface conditions (particularly of the bedding - o - 8% C %C
the average value of GSI. Do not try to o ? 0 - - planes), choose a box 1n the chart. Locate the — - 0 o = E— v
be too precise. Uuoting a range from 33 8 g o 8: BE position 1n the box that corresponds to the condition 8 0 é % E 887 © 55
to 37 1s more realistic than stating that < . 0 i s of the discontinuities and estimate the average value 5 v 5 o S o’
GSL = 35. Note that the table does not 2 N 0 £ 25 of GSI from the contours. Do not attempt to be too = o Q -2 05 -0 §
apply to structurally controlled failures. Is] © 5 55 I Q “{ 33 37p o E 0 o0 025 5o
Where weak planar structural planes are 8 @ o gm 8(& prelmse, uﬁtmg a ramggge] KBOBW N to ; 1Shmore LCL) o o %)rj o 2 0 é}‘&
tic than givin = . Note that the C 20 a 0] o v 0 c
present 1n an unfavorable orientation = 0) e = 09 =C realis giving c o = c 0 o £ C
with respect to the excavation face, w0 c S - —E ¢ P Hoek-Brown criterion does not apply to structurally n D o« 3 e Lo cod 5 ORE
these will dominate the rock mass % - 8 <o E%g Eg controlled failures. Where unfavourably oriented % 8 DWLE o o g LEE =) 28
behaviour. The shear strength of surfaces - 2 z 98 98 %7 gro continuous weak planar discontinuities are present, —n= & < " Em © g S o 5©
1n rocks that are prone to deterioration O ¢ A °% ¢ < these will dominate the behaviour of the rock mass. ow = = 0 = £ 0 o 0L =7
s a result of changes 1n moisture P N v O TH- el The strength of some rock masses 1s reduced by the Z= 2 e o o -0 v ol
content will be reduced 1f water 1s o - c oS (D% 0 0 9 Y o5 ¢ o 5 0 T ok =0
oresent. When working with rocks in the o o5 o0 g% O3 g x o presence of groundwater and this can be allowed for =0 a /! 0 €0 © O OS @ -
fair to very poor categories, a shift to I 8 3 w0 . ggg 8 Pe by a slight shift to the right in the columns for fair, Wi~ 2 8E e & w0 = b b 8 S
the right may be made for wet conditions. b © ¢ o9 So oo a 59 poor and very poor conditions. Water pressure does %[)% o © - ! 0 1o ' %Cg a9
Woter pressure 1s dealt with by effective & E—: = 8 o ax 9 o g L0 E-: 5 - not change the value of GSI and 1t 1s dealt with by Iﬁlf g E-: 0 8 o - g lo%) o E-: 81
stress analysis. ) o 005 I 5 oot w o using effective stress analysis. Dgi W o5 T 0 S.~0¢ w oh
wn > = Qo o» w o o w=o0 > = nuao = > O O o» b = o »n 04 > 0=
STRUCTURE DECREASING SURFACE QUALITY == COMPOSITION AND STRUCTURE
INTACT OR MASSIVE - intact
rock specimens or massive 1N 90 A, hick bedded, very blocky sendstorne
P N/A N/A The effect of pelitic cootings on the bedding 70
t k th del d -
Sty roc W1 ew widely space polones 1s mimmized by the coniinement of A
discontinuities $ the rock mass. In shollow turnels or slopes
O 80 . these bedding planes moy couse structurelly
L controlled instabilrty. 60
BLOCKY - well interlocked un- o
disturbed rock mass consisting X 70
of cubical blocks formed by three S
intersecting discontinuity sets o B. Sorc- == €l Sond- 0. Si/zstone 7Y 7] Bu ook 50
w 60 [\ stone with stone ord or silty shole %‘%/’ s1/tstone
o = \ thin inter- s1/tstore with sand- %/ ﬂ or cloyey B C E
loyers of 77 sumilor stone loyers AV NI shole with
VERY BLOCKY - interlocked, O /_\\_, 5/?510/75 omourts 7 ;;////’//é//g s6nds tone
partially disturbed mass with = 50 AL o5 40
multi-faceted angular blocks 5
formed by 4 or more joint sets o
—
& 40 A Z
L C.D.E, and 6 - may be more or V 1F.
BLOCKY/DISTURBED/SEAMY - = Toss folded thom rllvstroted but e 30
folded with amgular blocks Z this does not change the strength. A sheored clayey shole or siltstone F
formed bg many lﬁteFSSCtlﬁg o Tectomic deformation, faulting and i th broken ond deformed
discontinuity sets. Persistence = 30 loss of continuity moves these sondstone layers forming o
of bedding planes or schistosity a3 categories to F and H. almost chaotic structure 20
<C
/
(WN)
DISINTEGRATED - poorly inter- 5
1oohkedg heavllg{brokelm rookd mass w 20 72 G tholsturbed silyy TGP W Tectorncolly deformed silty
with mixture of angular an ?’%‘é or cloyey shale with ?//////} or cloyey shale Forming o 10
rounded rock pieces a’////,’?},@ or without & fow very i // A chootic structure with pockets H
?fé’%/" f; thin sondstone layers Il of cloy. Thir loyers of
W’ N sondstone ore tronsformed
10 CecXznzd 4 into small rock pieces.
LAMINATED/SHEARED - Lack of
blockiness due to close spacing N/A N/A
of weak SChlStOSltg or shear plameg — &> Means deformation after tectonic disturbance
DATE: 8-19-16
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S 4

2 :///@5/// === :

S_REC. =987, ROD=91%

@ ALLUVIAL: Red, loose, m/caceous fine SAND
N.LUVIN.: Red—-brown, very loose, m/caceous, silty fine SA/VD
@ ALLUVIAL: Red, brown, sof t, non—plastic, m/caceous sandy S/LT ‘ ‘ ‘
‘ 0) ALLUVIN.: Red, mottled fcm and red—-brown, soft, micaceous, c/ayey SILT with 5and in part f f f } } } } }
640 @ ALLUVIAL:MO#/ed fanand red—= Drownsoffnon—plasf/om/caceoussandyS/LI—,—,—,—,—,—,—,—,—,—,% —————————————————— —————————————————— —————————————————— —————————————————— rrrrrrrrrrrrrrrrrr rrrrrrrrrrr 640

@ N.LUVIN.: Dark gray, red —orange, mottled red and brown, very soft to soft, med/um plasticity, m/caceous silty CLAY W/f/? fine roots and trace sand : : : : :

@ ROWAY E”BANKMENT s Red, Stiff, non-p/osf/c micaceous, 5//g/7f/y clayey to c/ayey SILT with frace sand and gmve/ !

@ RESIDUN.: Brown-red, ye//ow -red, ye//ow—brown medium sﬁf f to hard, non—p/asﬁc micaceous, sopro/fﬂc SILT with sond and trace ffne roots

3 O RESILIIAL: Brown, medium  sHrf,low p/asﬂcffy, falntly saprolitic, micaceous, c/ayey SILT with liitle: grave/ | | | | 620

"""" @ RESI UALs Brown, \'/é'fj/’é’f/‘ff non—plastic, m/caceous gravelly S/LT : : 3 3 f f f

® WEATHERED ROCK: BIOTITE GNEISS

@ CRYSTALLINE ROCK: Grgg_ black,fresh to very slightly wearhered with seam modemfe/ severel weofhered hard, c/ose to wide f rawre spacing
: BIOTITE GNEISS W/f/? pods and ve/ns medium coarse/y crystalline fel spar and quartz, fraces pyrite ‘
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780 ST R SOt SUU O U USRS SORUU U RRUURONS SORURRURRR OSSR U SOt SEUU RSOOSRt SO U RSO RUNS SO RRUURURUUO U 780
| | - |
760 S S SRS SURRRR N 760
3 ! -/ ! X !
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""""""""""""""""""""""""""""""" . \é""‘REC =T, RQD=297
= ——REC.=967%, RQD=88% ‘ : : : :
~ZARS !
\—REC.:93'/;, RQD=907 S
‘ BT
660 660
@ ALLUVIAL: Red brown,very /oose slightly silty,f /ne SAND
‘ ‘ ALLWVIAL: Moﬁ/ed red Drown red, brown, soft, /ow plasticity, m/caceous in part S/LT with some roots and traces clay, f/ne sand ‘ ‘ ‘
640 '''''''''''''''''' @ ALLUVIAJ.:Brownsoffnon—pfasﬂcmrcaceouss/fghﬂycfoyey/nparfsandyS/LT*'*'*{ ****************** 1 ****************** 1 ****************** f ****************** R R 640..
‘ ‘ @ RESIDUAL: Brown, orange, ye/low—red ye//ow—br0wn soft to hard, non—p/asf/c s//ghf/y m/coceous fo m/caceous sandy S/LT W/fh traces rock f ragments and c/oy ‘ ‘ ‘
(&) WEATHERED ROCK:BIOTITE GNEISS |
| - () WEATHERED ROCK:HORNBLENDE GNEISS | | | |
620 f f @ CRYST AI.LINE ROCK: Gray, black, white, brown—orange stain,fresh fo slightly weamered with intervals modemfe/y severe 7‘0 severely Weafhered hard with /nferva/s very hard, ! ! 620
SRR R ERREREREEEEE, AR ceeeees close-to wide- Fracture spacing - BIOTT-E£- -GNEISS- -with -Infervals- and -pods coarsely crystaliine Teldspar -and- quarfz traces- homb%eﬂde AN -pyrite - oo P
! ! @ CRYST ALLINE ROCK: Light to dark gray.white, black, brown—orange stain, slightly to moderately weathered with seams moderately severely : ‘ ‘ ‘
weafhered moderately ho/’d fo hard,very c/ose fo close f /’acfure spacing HORNBI_ENDE GNEISS wffh quartz and fe/dspar pods, f/’aces py/’/fe
382+00 382+50 383+00 383+50 384+00 384+50 385+00 385+50 386+00 386+50 387+00 387+50 388+00 388+50




CROSS SECTION CREATED FROM r2707c Is_tin.tin FILE DATED T11- 16—2016

TIN FILE PROVIDED DOES NOT DISPLAY THE CURRENT EMBANKMENT
‘ 108° SKEW

@ ROADWAY EMBANKMENT: Red, sf/f f, non—plastic, mfcaceous slightly c/ayey to clayey S/LT with trace

sand - and gravel

. RESIDUAL: Brown red, medium : stiff, non—plastic, mfcaceous sapro/ff/c In part, sandy S/LT with trace

gravel and fine roots

@ RESIDUAL: Brown,red—brown, medium  stif f,low p/asf/C/fy m/caceous saprolitic in parf clayey SILT W/fh

(& WEATHERED ROCK: BIOTITE GNEISS
(F) CRYSTALLINE ROCK: BIOTITE GNEISS

@ -RESIDUAL: Brown orange.soft to-hard, non-p/as#/c micaceous; sapro/mc in-part; 5//ghﬂy -sandy-to-sandy- - rrrrrrrrrrrrr

little grave/ and scdﬁered roots

SILT with rock fragmenfs

PROJECT REFERENCE NO. | SHEET NO.

R-2707C 6

CROSS SECTION CREATED FROM r2707c Is_tin.tin

EILE DATED 11%16—2016
110° SKEW : ‘

@ ALLWIAL: Réd very loose to /ooSe micaceous In barfs fine SAND . !
ALLWVIAL: Red brown, sof t, low p/asﬂc/fy mfcaceous SILT with some f Ine roots and frace clay ‘
""""""" @ ALLUWAL:Red brown,very /oosem/coceoussf/fy ffne SAND - DR

@ ALLUVIAL: Brown red, mottled tan and red Drown,soff fo medium sﬂf f,non—plastic, m/caceous slightly
3 clayey in part,sandy:SILT ‘

f @ ALLUVIAL: Brown very loose to /oose micaceous, sx/fy fine SAND

f @ ALLWVIAL: Brown mottled tan and red—brown, s50f f non—plastic, m/caceous slightly sandy in part,clayey
! SILT

""""""" @ RESIDUAL: Brown hard, non—p/dsf/c micaceous, sapro/mc sandy S/LT with rock T ragmenfs
‘(H) WEATHERED ROCK: BIOTITE GNE/SS |

10) CR{STALLINE ROCK: Gray b/ac/( white, traces dark green—black, scaﬁered brown— orange stain,fresh fo

: g Weamefed with rare seams moderately severely to severely weathered, hard
with very hard Intervals,close to wide fracture spacing BIOTITE™ GNEISS with
pods and Intervias ( veins) medium to coarsely crystalline fe/dspor quartz and
biotite, frcyces pyrite, homb/ende and gomeﬂferous

150 100 gp: 100 150 150 1100 @ 50 100 150
HORIZ. SCALE 0 50 100 | o o o5 END BENT 1- CROSS SECTION HORIZ. SCALE 0 50 N BENT 1 - CROSS SECTION
(FEET) S —— oo Sld 2§Zi£§ (FEET) S — oo Sld 2£2i ZS




PROJECT REFERENCE NO. | SHEET NO.

| | R-2707C 7
CROSS SECTION CREATED FROM r2707c |s tin.tin FILE DATED 11- 16—2016 CROSS SECTION CREATED FROM r2707c Is _tin.tin FILE DATED 11—16 2016 |
110° SKEW 3 3 111° SKEW ‘ :
740 1 740 | 780 e S T O R S 780

720

T~ — — .
700 Bl ted® . 700|740 . PROJECTED. LEFT ..\ 740
ol -
§ e P S
: /JZ;
680 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, /,/1 = ' ' A e R BRI N . 720
) — \//\ REC =71%, RQD=297 f f 4
= REC.=967%, RQD-887. ! ! ‘ =
/\//: ARS ' . -
|\~ ' 5
gy >y | | @ C
% BT | | | 00/0.2% :‘—17 =
660 =i Go/o.»B1 4 660 | 700 - O~ ——— HAR//,,,,,6O/,O,DO,,\. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 700
) ; [00/0.6) | | | 6070.0 !
200/ o; | : | | | 77 DRY: AR
BT ; 60/0.0 ; ! : : @ (10/16) DRY (10/16)
.B}O/ODO . “REC.=91%, ROD 827 f f f f ..60/0 o (0/16)
! REC. 97/ RQD=927 } ! } : : :
640 @ ALWVIAL: Red-brown,very /oose fo loose, micaceous, slightly clayey in 0 part, silty.fine SA/\/D with some 640 | 680 : : : | | 680
,,,,,,,,,,,,, s s T S S T B0 L BBOL 080,
. ALLUVIAL: Red —brown, brown, very loose, slightly 5//fy fine SAND
@ ALLWVIAL: Red Soft, non—p/asf/c micaeous sandy S/LT ‘ ‘
@ ALLWVIAL: Red, mottled red brown sof't, low p/asﬂc/fy micaceous In parf clayey SILT w/fh trace fine
I sand 3 I I I I : :
620 @ ALLUVIAL: Light brown, brown, momed tan- and - /fgnf brown,very soft 70 soft, non—p/asﬂc micacous in - -- - - b 620 | 660 i i e Lo 660
f part,slightly sandy fa sandy SILT with:frace roofs ‘ f - (A RESIDUAL: Ye//ow red, yellow=brown, medium sf/'ff fo hard, non—p/asf/c micaceous, sapro/ff/c in part
:@ ALLUVIAL:s Dark gray,red— omnge mottled brown and tan, very Soft fo soft, medium p/asf/C/fy micaceous, : LT with 5and "
3 silty CLAY with fine roots and trace sand } } WEATHERED ROCK: Mefomomhosed GRANITIC ROCK
@ RESIDUAL: DW k yellow=brown: U”d dark gray, /0053 faintly sapr O/WC fine SAND W/m silt f f @ RESIDUAL: Brow;? Wh/fek\/?_ry dens;a siity. fine to coarse SAND W/m high fraction of mefomorphosed
G) WEATHERED ROCK: BIOTITE GNEISS | | | | | granific rock Tragments | | | |
OO0 WEATHERED ROCK. HORVBLENDE aieiss B EREIEEEE S o 600 | 640 (D) weATHERED ROCK: BIOTITE GNEISS T s cooo.040.

@ CRYST. AI.LINE ROCK: L/%V fo dark g(gay v;/f/?/fe b/ack/ browr;;gragge gfa/f; To%erc{vjfe %) sé/g//‘wy w;eafhered f % CRrsT LLNE OCK: Mefomorp fosed GRANITIC ROCK
; seams moderately severely weathered, moderately hard fo hard,close to very ; ALLINE ROC|
;:/ose f racnfjre spacmé /-/OR/\/ LENDE G/\/E/SS W/r% X ; CRYST. ”E Ke 5 /OT/TE GNEISS
races pyrife

| CRYST ALLINE ROCK: Gra D/ack brown-orange sfa/n very slight 1o slight weathering with seams ! ! ‘ ‘ ! ! ! !
580 1® mod)érafe/y severely wegfnered hardy c/osge fo wxdg fracture sgacmg BIOTITE 1 580 | 620 S S S S o S N 620

quartz and fe/dspar pods,

GNE/SS with veins and pods coarsely crysfa///‘ne feldspar and quarfz traces

pyrite ! ! ! ! ! ! ! !
150 100 50 gv: 50 100 150 150 1100 50 @ 50 100 150
HORIZ. SCALE 0 50 100 | o o o5 BENT 2 — CROSS SECTION HORIZ. SCALE 0 20 40 | ve = 951 END BENT 2 ~ CROSS SECTION
(FEET) S —— oo Sld 2§§ + ﬁ (FEET) S — oo Sld 2£éi 25




GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

WBS 34497.1.2

TIP R-2707C

COUNTY CLEVELAND

GEOLOGIST Abernathy, S.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

GROUND WTR (ft)

BORING NO. EBI1-A

STATION 382+26

OFFSET 59 ftLT

ALIGNMENT -L-

0 HR. Dry

COLLARELEV. 737.8 ft

TOTAL DEPTH 39.6 ft

NORTHING 581,211

EASTING 1,236,175

24 HR. Dry

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

BORING NO. EB1-C

STATION 382+49

OFFSET 13 ftRT

ALIGNMENT -L-

COLLARELEV. 737.4 1t

TOTAL DEPTH 44.7 ft

NORTHING 581,148

EASTING 1,236,217

GROUND WTR (ft)
0 HR.
24 HR.

Dry
Dry

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 10/16/16

COMP. DATE 10/16/16

| SURFACE WATER DEPTH N/A

DRILLER Morgan, M.

START DATE 10/16/16

COMP. DATE 10/16/16

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(%TH ) 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f[) 0.5ft | 0.5ft | 0.5ft 2‘5 5‘0 7‘5 100 NO. MOI| G ELEV. (it) DEPTH (it) (f[) 0.5ft | 0.5ft | 0.5ft 0 ‘5 | ) NO. MOI| G
740 | 740 |
1 | 73738 GROUND SURFACE 0.0 I L GROUND SURFACE 00
T L T ROADWAY EMBANKMENT T T ROADWAY EMBANKMENT
735 T A tf.‘ Red, stiff, non-plastic, micaceous, slightly 735 T i Red, orange, stiff, non-plastic, micaceous,
T l T clayey to clayey SILT with trace sand and T I sandy SILT with trace gravel in part (A-4).
+ - -y gravel (A-5). + -1
1332 546 .y 7327 4 47 .
T 3 4 5 BV T T
I : +9 - Ml I 346 || &0 M
1S [ R NN 1S B
730 I ] el 730 I !
7282 T 96 e T 1 ;
=+ Ltk 72774+ 97
I 2044 .+s - M|l I 2 45 .+9. M
1S o Lol 1S i A
725 1 \ NI 725 1 }
7232 T 146 b ty"- T e
=+ b N 722.7 + 14.7 -
I s 1 5]°® .;10. Ml I z 5[4 || & M
I LA L] I N i
720 I { telmee _ _ _ _ _ _ _________ 119| | 720 I | 180
4 Y . | RESIDUAL 1 b - s TSI T S T T S T — =
) A ) Red, stiff, low plasticity, micaceous,
7182 1 196 .. L Brown-red, medium stiff, non-plastic, 717.7 + 19.7 - -
1 1 3 4 7 - M - micaceous, saprolitic in part, sandy SILT 4 2 4 5 . ;g . M slightly sandy, clayey SILT (A-5).
1 -\ - - with gravel and trace fine roots (A-4). + Sy
715 I o 715 I 1 230
\ | s 22
T - t B T e RESIDUAL
7132 | 246 N . .
T 3 7 5 . L . M - 712.7 = 24.7 5 5 3 1-- Red-brown, brown, medium stiff, slightly
T ) ] 12 B T & M micaceous, clayey SILT with scattered
710 I e 099 . a9/ | 710 I '\;\' roots (A-5). 280
7082 T 296 |- Brown, medium stiff, low plasticity, faintly 1 AN = — Brownsiift o hard, non-plasic saprofific, |
T 3 4 3 - M saprolitic, micaceous, clayey SILT with 707.7 + 29.7 RN micaceous, slightly sandy to sandy SILT
T {7 T litle gravel (A-5). T 5 6 15 B Vil M with rock fragments (A-4).
705 T TN 049 . 39| |705 T A
is N\ Brown, very stiff, non-plastic, micaceous, 4 A
703.2 1 34.6 A SILT with rock fragments (A-4). 702.7 + 347 A
13 10 10 M
4 B 2N I + 3 [ 5|6 - dit- M
700 I R R e o008 . ago | 700 I AN
4 Ce WEATHERED ROCK 306 4 A N
6932 I 39.6 50700 60/0.09 = Biotite Gneiss (inferred by drill penetration - 697.7 + 39.7 NG L
I : i \ rate) I 6 | 17 | 20 AN W
T o Boring Terminated with Standard 695 T N
T — Penetration Test Refusal at Elevation T ]
T B 698.2 ft on Crystalline Rock (Biotite T . -| . 447
T I Gneiss). 692.7 =+ 44.7 e —60/0.0% - - - -
1 L 1 60/0.0] : - Boring Terminated with Standard
—+ o —+ - Penetration Test Refusal at Elevation
-T — -T = 692.7 ft on Crystalline Rock (Biotite
T - T - Gneiss).
T o T B Boring caved at depth higher than static
T B T B water level - water in samples starting at
T — T — 39.7".
T B T B Boring was offset due to a ditch and new
T B T r location was obtained using a handheld
1 C 1 B GPS unit.




NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 34497.1.2 |TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

WBS 34497.1.2

TIP R-2707C

COUNTY CLEVELAND

GEOLOGIST Abernathy, S.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

GROUND WTR (ft)

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

GROUND WTR (ft)

BORING NO. EB1-B STATION 382+64 OFFSET 59 ft RT ALIGNMENT -L- 0 HR. Dry

COLLARELEV. 736.7 ft TOTAL DEPTH 42.1 ft NORTHING 581,108 EASTING 1,236,244 24 HR. Dry

BORING NO. B1-A WBL STATION 383+54 OFFSET 59 ftLT ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 709.4 ft TOTAL DEPTH 41.1ft NORTHING 581,246 EASTING 1,236,300 24 HR. 12.9

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Morgan, M. START DATE 10/16/16 COMP. DATE 10/16/16 | SURFACE WATER DEPTH N/A

DRILLER Morgan, M. START DATE 10/25/16 COMP. DATE 10/25/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV] ELev [PERTH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(%TH 0 SOIL AND ROCK DESCRIPTION
(v ) (™ | osft | 05| 05ft | |0 25 50 75 100 | No. |/moll 6 | ecev. DEPTH (1) ) 0.5t | 0.5ft | 0.5% | [0 25 50 75 100/ | No. | ol @
740 - 710 L 700.4 GROUND SURFACE 0.0
T B T P B ALLUVIAL
T 7367 GROUND SURFACE 00 T b B Red, loose, micaceous, fine SAND (A-3).
7 + LN ROADWAY EMBANKMENT 705 4 l . L
35 —+ Liri— Red, medium stiff, low plasticity, 70474 4.7 I —
1 t* + micaceous, slightly sandy, clayey SILT 1 2 3 2 *5- - - M -
T ’r (A-5). T o r
F N N M B MoeE I bl T — R Browi ey Toose. micaceors, Sy — ]
730 4 sE 700 T " ed-brown, very loose, micaceous, silty
T LN 699.7— 9.7 fine SAND (A-2-4).
1 Lol il 2 1 1 +2 ]
4 L 4 .
727.2 9.5 N
T 2 3 [ 5 wo T T I T RN A I N B A ot R 139
725 T kn 695 T |- - Brown, soft, non-plastic, micaceous,
T t£_723-9 128 694.7—14.7 1 1 1 I sandy SILT (A-4).
1 LEL ~ ~ T~ Red, medium stiff to stiff, non-piastic, | 1 ”?
722.2 | 145 7 7 7 i micaceous, slightly sandy to sandy SILT 1 l. . 18.0
720 1 M t | with little gravel (A-4). 690 sg07 1 10 ! oo B EEEE——— v _o.tmed_taFa_ncﬁeE- Brownsoh " T ]
T t B T WOH 2 5 1‘4 ; micaceous, clayey SILT (A-5).
7172 T 195 W T o
T 3 4 6 M| e T ll )
715 T g 685 T L Mottled tan and red-brown, soft,
T i 684.7—24.7 1 non-plastic, micaceous, sandy SILT (A-4).
1 ot i T 12 ||es:-- W
71227 245 N I [
T 2 5 9 Y T | e R R 4 6811 283
710 1 CEi 680 -680.57F 28.9 1o e = 00,09 > - WEATHERED ROCK
ik 789 218 ik ' L. il Biotite Gneiss (inferred by drill penetration
1 RESIDUAL 1 a5 rate)
707.2 | 29.5 1 5 5 Brown, orange, soft to medium stiff, 1 2L CRYSTALLINE ROCK
1 M non-plastic, slightly micaceous to 4 7{/;/(_ Biotite Gneiss
705 -+ micaceous, sandy SILT with trace rock 675 —+ =
T fragments and clay (A-4). 1 ﬁf; i
- -+ I =
702.2 34.5 &
I SN Y I =i
700 1 670 T .
T : T J b 6683 411
697.2 T 39.5 . 696.7 400 T I Boring Terminated at Elevation 668.3 ft in
T 10 [90/0.3 |——————— e et :—:?(')/?3» - WEATHERED ROCK - 1 B Crystalline Rock (Biotite Gneiss).
695 6946—+ 421 Z=1—694.6 Biotite Gneiss 42.1 1 I
I 60/0.0 60/0.0 - Boring Terminated with Standard T i
T B Penetration Test Refusal at Elevation T B
T I~ 694.6 ft on Crystalline Rock (Biotite T B
T r Gneiss). T B




NCDOT CORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)

BORING NO. B1-A WBL

STATION 383+54

OFFSET 59 ftLT ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 709.4 ft

TOTAL DEPTH 41.1ft

NORTHING 581,246 EASTING 1,236,300 24 HR. 12.9

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 91.5% 11/10/2015

DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 10/25/16

COMP. DATE 10/25/16 SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 12.2 ft

eLev| RN IpepTh| Run| BRILL RUN 55| SAMP. [reeros| &
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o DESCRIPTION AND REMARKS
(ft) (Min/ft) [ % % ) % % | G| ELEV.(f) DEPTH (ft)
689-5 Begin Coring @ 28.9 ft
68054289 | 2.2 [1:35/0.2| (2.2) | (2.0) (12.0)|(A1.1) =4 6805 CRYSTALLINE ROCK 28.9
678.3 T 31.1 %ﬁg 100%| 91% 98% | 91% 7)@ Gray, black, fresh to very slightly weathered, hard, close to moderately
T 5.0 1253 (5.0) | 4.7 = close fracture spacing, BIOTITE GNEISSwith small pods and veins
2:09 |100%| 94% % medium to coarse crystalline feldspar and quartz.
675 2:07 = 12 0°-15° joints, some with faint iron oxide stain; 1 80° joint at 36.9'-37.8',
6733 I 361 1:59 % with some calcite infill, no stain, partially healed to healed
. . 1:45 V= =
50 | 1:54 |[(4.8)] (4.4 2\
1:28 96% | 88% %
670 1:39 2
1:29 %/4;
668.3 T 41.1 1:35 ~ = 6683 411
Boring Terminated at Elevation 668.3 ft in Crystalline Rock (Biotite
Gneiss).

SHEET 10



CORE PHOTOGRAPHIC RECORD

Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR
1005 and SR 1827

B1-A WBL B1-A WBL
STA. 383+54 @ 59’ LT. STA. 383+54 @ 59’ LT.
Box 1 of 2: 28.9 — 38.4 FEET Box 2 of 2: 38.4 - 41.1 FEET

TR 1 dF . 14
UL

I T e e e ST L R T
I O O e ; L

AT

SHEET 11

FEET FEET



GEOTECHNICAL BORING REPORT SHEET 12

BORE LOG

NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Abernathy, S.
SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)
BORING NO. B1-B WBL STATION 383+70 OFFSET 13ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 709.2 ft TOTAL DEPTH 45.8 ft NORTHING 581,205 EASTING 1,236,327 24 HR. 12.8
DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 91.5% 11/10/2015 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER Morgan, M. START DATE 10/25/16 COMP. DATE 10/25/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v o SOIL AND ROCK DESCRIPTION
(fv 0.5ft | 0.5t | 05ft | |0 2 50 7> 100/ No. Aol 6| Etev.m DEPTH (f9)
710
[—709.2 GROUND SURFACE 0.0|
T 1 r ALLUVIAL
T 1 r Red, loose, micaceous, fine SAND (A-3).
705 T } i B
704471 48 + —
T 1EL #e Mofsr
I 1. Lrot: 8
700 1 ] Brown, medium stiff, non-plastic,
699.4 4 9.8 5 3 5 * A micaceous, SILT with sand (A-4).
1 5.
I I 6061 _ ___ ___________ 131
695 1 | Brown, very loose, micaceous, silty fine
944148 | [ SAND (A-2-4).
+ ®
I b oL ____________ 18
690 1 | Brown, medium stiff, non-plastic,
689.471 19.8 5 5 3 | micaceous, sandy SILT (A-4).
I ¢
1 | .
685 T ' )
684 4__: 24.8 |
I 1 2 3 ‘5_
T { . il esl2 280
680 6804 T 28.8 ——— et —— @ - WEATHERED ROCK 28.8
T 60/0.0 T T _6(_)/0;()’ =i Biotite Gneiss (inferred by drill penetration
T : 7/\‘\5%_ rate)
1 7}2//_ CRYSTALLINE ROCK
I A Biofi -
675 T %_ iotite Gneiss
- \/\—
7
- _ ~ IF o
670 I s
1 L
/
- IF ol
665 I ﬁf__
+ = 45.8
T B Boring Terminated at Elevation 663.4 ft in
T B Crystalline Rock (Biotite Gneiss).




NCDOT CORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 34497.1.2

| TIP R-2707C | COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)

BORING NO. B1-B WBL

STATION 383+70

OFFSET 13 ftLT ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 709.2 ft

TOTAL DEPTH 45.8 ft

NORTHING 581,205

EASTING 1,236,327 24 HR. 12.8

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 91.5% 11/10/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Morgan, M. START DATE 10/25/16 COMP. DATE 10/25/16 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 17.0ft
RUN DRILL RUN STRATA | L
E'(-ﬁE)V ELEV DE(%T H R(%N RATE | REC. [ ROD AP REC.|RD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) [ % % ) % % | G| ELEV.(f) DEPTH (ft)
| 6804 Begin Coring @ 28.8 ft
6804288 | 20 | 156 |(20)|(18) (16.9)[(16 5)C = 6804 CRYSTALLINE ROCK 288
678.4 T 30.8 1:45 [100%)] 90% 99% | 97% 7)@ Gray, black, white, traces dark green-black, fresh to slightly weathered,
ore4 - 9Ue 1 50 f\__1:53 01 G0 = close to wide fracture spacing, hard with very hard intervals, schistose
2:00  (1100% 100% % in parts, BIOTITE GNEISSwith intervals and pods coarse grained
675 %85 \\/, quartz, feldspar, and biotite with traces pyrite at 41.5'-42.6', 42.9'-43.1'
: L~ and 44.3'-44.7'.
6734 T 35.8 2:08 % 8 0°-5° joints, few with faint iron oxide stain
50| 223 1(869)} ggg) RS-A F A UCS=10,521 PSI, GSI=82
. 0 (] 7
2:20 T =
o7 2:08 ﬁ”fj
668.4 T 40.8 2:09 =
50 | 307 |(4.9)|(48) 75
3:38 98% | 96% T =
665 2:39 75
3:01 A
663.4 T 45.8 3:20 A 663.4 45.8

Boring Terminated at Elevation 663.4 ft in Crystalline Rock (Biotite
Gneiss).
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CORE PHOTOGRAPHIC RECORD

Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR
1005 and SR 1827

B1-B WBL
STA. 383+70 @ 13’ LT
Box 2 of 2: 38.2 - 45.8 FEET

B1-B WBL
STA. 383+70 @ 13’ LT.
Box 1 of 2: 28.8 —38.2 FEET

R 1
LA

SO N s T 15 (6 17 15 19 1 2 3 g5 g L R R 1
T T T TN OTERATRC, L Y AR FEvOTEERY AT FACCA e

IT T R TR T
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NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Abernathy, S.
SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)
BORING NO. B1-A EBL STATION 383+82 OFFSET 19 ft RT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 708.8 ft TOTAL DEPTH 46.2 ft NORTHING 581,178 EASTING 1,236,347 24 HR. 12.8
DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 91.5% 11/10/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Morgan, M. START DATE 10/18/16 COMP. DATE 10/18/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | O 2 50 s 100/ | NO. | Amol| 6 | ELev. (i) DEPTH (ft)
710
1 GROUND SURFACE 0.0
4 I . ALLUVIAL
4 l. . Red, very loose, fine SAND (A-3).
705 I - -
70417 47 I
2 1 2 +
4 3 -
I I [ 7008  _ _ _ _ ___ _________ 89
700 1 | Red, soft, non-plastic, micaceous, sandy
699.1 ] 97 . . . T SILT (A-4).
T +2 :
I . 6958 _ _ _ _ _ _ _ _ _ . __ 130
695 c0s1 T 147 Brown, loose, micaceous, silty fine SAND
T 13 (A-2-4).
690 669 1_-: 107 - Brown, soft, non-plastic, micaceous,
T T 5 5 W - sandy SILT (A-4).
I |l e858 _ _ _ _ _ __ _ _ ________ 20
685 coa1T 247 T Brown, soft, non-plastic, micaceous,
T T 5 - w i slightly sandy, clayey SILT (A-5).
. N LT
:: I N R A 9T 808 28.0
680 08041284055 el = =60/0.09® 2GR04 AT T T T WEATHERED ROCK 2844
- % Biotite Gneiss (inferred by drill penetration
% rate)
T\ CRYSTALLINE ROCK
675 7\‘5 Biotite Gneiss
RS-B 7)?
SALY 2
7
(P
670 a5
/
(P
(P
665 ﬁf
- 662.6 46.2

Boring Terminated at Elevation 662.6 ft in
Crystalline Rock (Biotite Gneiss).
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NCDOT CORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

BORING NO. B1-A EBL

STATION 383+82

OFFSET 19 ftRT ALIGNMENT -L-

COLLAR ELEV. 708.8 ft

TOTAL DEPTH 46.2 ft

NORTHING 581,178 EASTING 1,236,347

GROUND WTR (ft)
0 HR. N/A
24 HR. 12.8

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 91.5% 11/10/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 10/18/16

COMP. DATE 10/18/16

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 17.8 ft

eLev| RN IpepTh| Run| BRILL RUN 55| SAMP. [reeros| &
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o] DESCRIPTION AND REMARKS
(ft (Min/ft) | % i % % | G| ELEV.(f) DEPTH (ft)
| 688:4 Begin Coring @ 28.4 ft
6804+ 284 1 2.8 2:00 [(2.8)](1.5) (17.4)[(13.9) = 680.4 CRYSTALLINE ROCK 28.4
77 1 12 2:29 1100%| 54% 98% | 78% 7)@ Gray, black, traces white and brown-orange stain, fresh to slightly
8126 + 31 2:27/0.8 — weathered with rare seams moderately severely weathered, hard with
\.5.0 | 21;511 (4-?) (3-01) % intervals, very hard, close to wide fracture spacing, BIOTITE GNEISS
675 e 52 92% [f| 62% = with intervals coarse crystalline feldspar and quartz with traces biotite,
1:56 RS-B % hornblende and pyrite and small pods garnetiferous - pyritic quartz and
672.6 36.2 2:09 \\// feldspar at 44.0'-45.0' and 45.3'-45.7'.
- - : -~ 28 0°-20° joints, few with faint iron oxide stain
5.0 1:48 | (5.0)| (4.5) 7~ o Z
670 152 |100%| 90% 7% UCS=6,064 PSI, GSI=61
1:56 =
2:00 2
667.6 - 41.2 208 =
50 | 209 |(5.0)]4.8) >y
2:13  |100%| 96% ]
665 2:44 7
. ~ | —
3:32 ]
662.6 1 46.2 2:50 k- 662.6 46.2

Gneiss).

Boring Terminated at Elevation 662.6 ft in Crystalline Rock (Biotite

SHEET 16



SHEET 17

CORE PHOTOGRAPHIC RECORD

Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR
1005 and SR 1827

B1-A EBL B1-A EBL
STA. 383+82 @ 19’ RT. STA. 383+82 @ 19’ RT.
Box 1 of 2: 28.4 — 38.5 FEET Box 2 of 2: 38.5-46.2 FEET
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NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16
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GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)

BORING NO. B1-B EBL

STATION 384+04

OFFSET 88 ft RT

ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 709.5 ft

TOTAL DEPTH 50.7 ft

NORTHING 581,117

EASTING 1,236,386 24 HR. 13.2

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 10/17/16

COMP. DATE 10/18/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 %0 B 100/| No. ol 6| Etev. DEPTH (f)
710 GROUND SURFACE 0.0|
T - - ALLUVIAL
T |- - - I Red, brown, soft, low plasticity,
T | 5 micaceous, SILT with some fine roots and
705 | 7051 ] 4.4 [ I trace clay (A-5).
T 2 1 T | les . Mt
1 |- -
700 | 7001 T 94 | X
1 1 1 1 +2 o Y
I o
695 | 6951 T 144 |- - - v Brown, soft, non-plastic, micaceous,
slightly clayey in part, sandy SILT (A-4).
T WOHT T T +2 W ghtly clayey in p y (A-4)
1 l. .
690 | 690.1 T 19.4 l.l :
1 1 2 2 ?4 i w
I [
1 I. .
685 | 685.1 24.4 |
J 1 1 1 92 - Sat.
1 : . resws ___ __ __ 280
J .- RESIDUAL
680 | 6801 29 [60/0.1 S ————==_e Brown, hard, non-plastic, saprolitic, 29.9
60/0.0 ) '88;8'2 7 micaceous, sandy SILT with rock
s 7)/? fragments (A-4).
\\// CRYSTALLINE ROCK
675 = Biotite Gneiss
7/‘% Biotite Gneiss
=
670 i;i
=P
/
(P
=
Z
665 o
7
\~
a5
=
660 =
-] 658.8 50.7

Boring Terminated at Elevation 658.8 ft in
Crystalline Rock (Biotite Gneiss).

Boring was offset due to a large drainage
ditch and new location was obtained using
a handheld GPS unit.
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NCDOT CORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

GROUND WTR (ft)

BORING NO. B1-B EBL

STATION 384+04

OFFSET 88 ft RT

ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 709.5 ft

TOTAL DEPTH 50.7 ft

NORTHING 581,117

EASTING 1,236,386 24 HR. 13.2

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 91.5% 11/10/2015

DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 10/17/16

COMP. DATE 10/18/16

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 20.7 ft

eLev| RUN IoeptH| RUN| DRILL RUN 51 samp. [BATaf L
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o DESCRIPTION AND REMARKS
(ft) (Minfft) | o % ) % % | G| ELEV. () DEPTH (ft)
679.5 Begin Coring @ 30.0 ft
g%g-g T 389 0.7 }2:00/0.74 (0.7) | (0.6) (19.2)|(18.7) =4 679.5 Gray, black, white, traces brown-orange stain, fresh to slightly 30.0
5.0 1:36 \100%/\ 86% || 93% | 90% 7‘% weathered with intervals severly weathered 31.5'-33.2', hard with
g;gg G5 | GD — intervals very hard, close to wide fracture spacing, BIOTITE GNEISS
675 517 70% | 62% % with traces pyrite and intervals and pods coarse crystalline feldspar and
673.8 | 35.7 2:47 = quartz with traces hornblende at 41.6'-41.9' and 49.3'-50.2".
- - 50 155 [ (5.0) | 5.0) % 11 0°-10° joints, few with iron oxide stain
. : . . - Y
1:59 |100%|100% Yy GSI=73
2:00 o5
670 2:06 "
668.8 | 40.7 2:17 a5
5.0 2111 | (5.0) | (5.0) >y
2:19  |100%|100% >
2:07 7
665 2:21 s
663.8 45.7 2:42 i
50 | 2:34 |(5.0)|(5.0) -
2:37  |1100%|100% i
2:14 &5
660 3:28 "
658.8 1 50.7 2:35 -1 658.8 50.7
Boring Terminated at Elevation 658.8 ft in Crystalline Rock (Biotite
Gneiss).

Boring was offset due to a large drainage ditch and new location was
obtained using a handheld GPS unit.
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SHEET 20

CORE PHOTOGRAPHIC RECORD

Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR
1005 and SR 1827

B1-B EBL B1-B EBL
STA. 384+04 @ 88’ RT. STA. 384+04 @ 88’ RT.
Box 1 of 2: 30.0 - 41.4 FEET Box 2 of 2: 41.4-50.7 FEET
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NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Abernathy, S.
SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)
BORING NO. B2-A WBL STATION 384+94 OFFSET 59 ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 708.4 ft TOTAL DEPTH 50.9 ft NORTHING 581,281 EASTING 1,236,436 24 HR. 13.9
DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 91.5% 11/10/2015 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER Morgan, M. START DATE 10/29/16 COMP. DATE 10/29/16 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 %0 B 100/| No. ol 6| Etev. DEPTH (f)
710 |
T+ I 708.4 GROUND SURFACE 0.0|
T I- - T ALLUVIAL
T |- - B Red, soft, non-plastic, micaceous, sandy
705 I [ r SILT (A-4).
7034 T 5.0 . B
i Tzt s N
700 T I A S - |
T I N Red, soft, low plasticity, micaceous,
698.4 T 10.0 5 1 1 [ B clayey SILT with sand (A-5).
2 M-
I 9 . ot
695 T - v N I A - |
693 4__: 150 " | Dark gray, red-orange, mottled brown and
¥ I | tan, very soft to soft, medium plasticity,
1 WOH [ WOH | WOH [ \ §_ micaceous, silty CLAY with fine roots and
1 - " trace sand (A-6).
690 I \ §_
688.4 T 20.0 (R N
T WOH|[ 1T [ 1 |j; - w \—
I I N
685 I | N
683.4 T 25.0 l-- - N
T WOH| 2 [98/0.3| || -~ -~ - - | R R - 682.4 26.0
T T - T T T10000.89 70 WEATHERED ROCK
680 T T ET Biotite Gneiss
678.4 T 30.0 R =1 6784 30.0
T 60/0.0 - -600.09 2 CRYSTALLINE ROCK
T T T A Biotite Gneiss
os| T =
1 :: i
- \/\—
/
670 T A
T ’so) [T
I azi
/
- IF ol
o5, T =
1 o
/
1 L
1 %-
- IF ol
660 I %_
-4 P> o
+ ok 575 50.9
T - Boring Terminated at Elevation 657.5 ft in
T u Crystalline Rock (Biotite Gneiss).
| I i
| 1 L
| 1 L
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NCDOT CORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Abernathy, S.
SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)
BORING NO. B2-A WBL STATION 384+94 OFFSET 59ftLT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 708.4 ft TOTAL DEPTH 50.9 ft NORTHING 581,281 EASTING 1,236,436 24 HR. 13.9
DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 91.5% 11/10/2015 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER Morgan, M. START DATE 10/29/16 COMP. DATE 10/29/16 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 20.9 ft
RUN DRILL RUN STRATA | |
E'(-ﬁE)V ELEV DE(%T H R(%N RATE | REC. [ ROD AP REC.|RD| 0 DESCRIPTION AND REMARKS
(ft) (Minfft) | o % i % % | G| ELEV. () DEPTH (ft)
678.4 Begin Coring @ 30.0 ft
8.4 + 388 0.9 ].0:53/0.9](0.2) [ (0.0) 9.n[a7.9) = 6784 CRYSTALLINE ROCK 30.0
5.0 0:56  [\22% |\ 0% | 91% | 86% 7)@ Gray, black, very slight weathering with seam moderately severely
675 105 (7 1) | @.0) = weathered at 30.0-31.6', hard, close to wide fracture spacing, BIOTITE
igé 82% | 80% A GNEISSwith coarsely crystalline quartz and feldspar veins, traces
: = pyrite.
672.5 + 35.9 2505 %/i 18 0°-10° joints, some with heavy iron oxide stain; 1 25° joint with
5.0 1;55 (5'9)) (4'?) = muscovite <1mm; 1 45° joint healed; 2 90° joints healed
670 2:08 | 100%| 92% =5 A UCS=14,262 PSI, GSI=69
1:57 - S
667.5 1 40.9 2:24 %”fj
50 | 150 [(5.0)] 4.5) I\
665 1:45 |100%| 90% 75
1:48 7
662.5 + 45.9 15 7\‘/%
. . 1:36 =
5.0 1:38 | (4.8) | (4.8) ﬁg/
1:47 96% | 96% T
660 1:38 ff}
1:46 7
657.5 + 50.9 2:00 L 575 50.9
Boring Terminated at Elevation 657.5 ft in Crystalline Rock (Biotite
Gneiss).
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CORE PHOTOGRAPHIC RECORD

Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR
1005 and SR 1827

B2-A WBL B2-A WBL
STA. 384+94 @ 59’ LT. STA. 384+94 @ 59’ LT.
Box 1 of 2: 30.0 —40.9 FEET Box 2 of 2: 40.9 - 50.9 FEET
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NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 34497.1.2

| TP R2707C |

COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

GROUND WTR (ft)

BORING NO. B2-B WBL

STATION 385+10

OFFSET 13 ftLT

ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 708.3 ft

TOTAL DEPTH 40.7 ft

NORTHING 581,240

EASTING 1,236,463 24 HR. 13.5

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 10/29/16

COMP. DATE 10/29/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 %0 B 100/| No. ol 6| Etev. DEPTH (f)
710 |
T GROUND SURFACE 0.0|
T ALLUVIAL
T Red-brown, brown, very loose to loose,
705 I micaceous, slightly clayey, silty fine
SAND (A-2-4).
7034 T 49
T 2 3 3
700 T
6984 T 9.9
T 2 2 1
695 I 65.1 __ __ __ 132
1 Light brown, mottled tan and light brown,
693.4 T 14.9 5 1 1 soft, non-plastic, micaceous, sandy SILT
690 I
688.4 T 19.9
T 2 2 2
685 I
683.4 T 249
T 5 [95/0.5 L S 25.6
681.9 26.4 - 100/1.0‘ Z WEATHERED ROCK 26.4
680 60/0.0) . .60/0.0 \\// Biotite Gneiss
=5 CRYSTALLINE ROCK
i Biotite Gneiss
a5
i
675 A
7
670 Sy
~ - 667.6 40.7

Boring Terminated at Elevation 667.6 ft in
Crystalline Rock (Biotite Gneiss).
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NCDOT CORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 34497.1.2

| TIP R-2707C | COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)

BORING NO. B2-B WBL STATION 385+10 OFFSET 13ftLT ALIGNMENT -L- O HR. N/A
COLLAR ELEV. 708.3 ft TOTAL DEPTH 40.7 ft NORTHING 581,240 EASTING 1,236,463 24 HR. 13.5
DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 91.5% 11/10/2015 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER Morgan, M. START DATE 10/29/16 COMP. DATE 10/29/16 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 14.3 ft
RUN DRILL RUN STRATA | |
E'(-ﬁE)V ELEV DE(%T H R(%N RATE | REC. [ ROD AP REC.|RD| 0 DESCRIPTION AND REMARKS
(ft (Min/ft) | % i % % | G| ELEV.(f) DEPTH (ft)
681.9 Begin Coring @ 26.4 ft
6819 [ 26.4 | 4.3 [1:37/0.3 ] (4.2) [ (3.9 (13.8)[(13.2) A 6819 CRYSTALLINE ROCK 26.4
680 %gg 98% | 91% 97% | 92% |~ Gray, black, scattered brown-orange stain, very slight to slight
131 = weathering with seam moderately severely weathered 32.7'-32.9', hard,
677.6 4+ 30.7 1:48 % close to wide fracture spacing, BIOTITE GNEISS with pods and veins
5.0 1:47 (4.6) | 4.3) = coarsely crystalline feldspar and quartz.
675 1:31 | 92% | 86% "~ 16 0°-15° joints, some with iron oxide stain
1:20 \\// GSI=76
1:04 =
672.6 4 35.7 1:53 %
50 | 151 [(5.00] (5.0 =
670 1:35 [100%|100% %f
1:42 "~
1:42 Ve
667.6 + 40.7 1:51 Z} 667.6 40.7
Boring Terminated at Elevation 667.6 ft in Crystalline Rock (Biotite
Gneiss).
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CORE PHOTOGRAPHIC RECORD

Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR
1005 and SR 1827

B2-B WBL B2-B WBL
STA. 385+10 @ 13’ LT. STA. 385+10 @ 13'LT.
Box 1 of 2: 26.4 — 36.3 FEET Box 2 of 2: 36.3 —40.7 FEET
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GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

GROUND WTR (ft)

BORING NO. B2-A EBL

STATION 385+22

OFFSET 19 ftRT

ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 704.8 ft

TOTAL DEPTH 40.9 ft

NORTHING 581,212

EASTING 1,236,482 24 HR. 10.2

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015

| DRILL METHOD H.S

. Augers

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 10/28/16

COMP. DATE 10/28/16

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | O 2 50 s 100/ | NO. | Amol| 6 | ELev. (i) DEPTH (ft)
705 | 704.8 GROUND SURFACE 0.0|
1 .. .. ALLUVIAL
1 | Red-brown, very loose, silty fine SAND
1 |- - - - with some roots (A-2-4).
700 | 69981 50 !
I 2 1 2 + ..
3
+ | 665 __ _ _ _ _ 83
69 | soss. 100 |- - Brown, light brown, very soft to soft,
=+ 1 non-plastic, slightly sandy to sandy SILT
T WOHIWOH| 1 | J with trace roots (A-4).
1 1. .
690 T -
689.8—1 15.0 1 1 5 \
I *:
I I”
1 I .
685 | gga.gl 20.0 |
1 2 1 5 Les 21.2
4 . RESIDUAL
T } . Dark yellow-brown, dark gray, loose,
T - faintly saprolitic, fine SAND with silt
680 T 1 25.0
6ra8 il 20 60/0.0 o _.60/0.0 2N (A-2-4). /
w CRYSTALLINE ROCK
T ﬁ;ﬁ: Biotite Gneiss
7
1=
675 I 2N
I %;/_
-4 \/\_
I %{_
-4 \/\_
670 I I
1 S|
i
665 1 2N
1 663.9 40.9

Boring Terminated at Elevation 663.9 ft in
Crystalline Rock (Biotite Gneiss).

SHEET 27



NCDOT CORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 34497.1.2

| TIP R-2707C | COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)

BORING NO. B2-A EBL

STATION 385+22

OFFSET 19 ftRT ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 704.8 ft

TOTAL DEPTH 40.9 ft

NORTHING 581,212 EASTING 1,236,482 24 HR. 10.2

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 91.5% 11/10/2015

DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Morgan, M. START DATE 10/28/16 COMP. DATE 10/28/16 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 15.9 ft
RUN DRILL RUN STRATA | L
E'(-ﬁE)V ELEV DE(%T H R(%N RATE | REC. [ ROD AP REC.|RD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) [ % % ) % % | G| ELEV.(f) DEPTH (ft)
679.8 Begin Coring @ 25.0 ft
g%gg 1 2%§§ 0.9 [1:23/0.9](0.9) [ (0.6) (14.5)[(13.0)=A 6798 CRYSTALLINE ROCK 25.0
915597 5.0 |\_1:26 }100%) 67% 91% | 82% %_ Gray, black, brown-orange stain, very slight weathering with seams
1 117 8Y 32 =" moderately severely weathered 26.6'-27.3', 28.9'-29.8' and 34.2'-34.3,
675 + 117 f176% || 64% AT hard, close to moderately close fracture spacing, BIOTITE GNEISS
673.9T 30.9 0;42 | with veins and pods coarsely crystalline feldspar and quartz.
2 - 151 %— 23 0°-15° joints, some with iron oxide stain, some with muscovite <lmm
1 50 | 207 | (4.9 ] 43) A GSI=65
1 2:03 98% | 86% %-
670 1 2:05 \//\_
4 1:47 S
668.9 | 35.9 1:55 %”f-
1 50 | 1:58 |(4.9) [ 4.9 2
1 1:48 | 98% | 98% ﬁ’ﬂ; L
1 1:58 S
665 I 2:10 =
663.9 | 40.9 1:58 ] 663.9 40.9
Boring Terminated at Elevation 663.9 ft in Crystalline Rock (Biotite
Gneiss).

SHEET 28



SHEET 29

CORE PHOTOGRAPHIC RECORD

Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR
1005 and SR 1827

B2-A EBL B2-A EBL
STA. 385+22 @ 19’ RT. STA. 385+22 @ 19’ RT.
Box 1 of 2: 25.0 — 35.6 FEET Box 2 of 2: 35.6 — 40.9 FEET
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GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

GROUND WTR (ft)

BORING NO. B2-B EBL STATION 385+36 OFFSET 59 ft RT ALIGNMENT -L- O HR. N/A
COLLAR ELEV. 703.8 ft TOTAL DEPTH 36.3 ft NORTHING 581,176 EASTING 1,236,505 24 HR. 9.3
DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 10/28/16

COMP. DATE 10/28/16

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | O 2 50 s 100/ | NO. | Amol| 6 | ELev. (i) DEPTH (ft)
705 |
] | 703.8 GROUND SURFACE 0.0
4 .. .. oo o ALLUVIAL
J . - .. §§§§_ Red-brown, brown, very loose, slightly
700 _. ! e e EEEE__ silty, fine SAND (A-3).
698.8 L 5.0 L cooed
1 Ty 1f1 +2 - M [osd
695 T ! tT § § § §'
. | \ A
693.8 + 10.0 |- - B o
] 1 1 |WoH| g, - w el
690 T \' ° cocek ee0s ___ _ __ __ __ 133
. | N Mottled red-brown, tan, soft, low plasticity,
o\ N N
688.8 + 15.0 - - - [ oF SILT with clay and trace fine sand (A-5).
J 2 1 3 ¢ . . . w [
—— o N
: o : . . -~_.‘.—.-__h. 8 [/ oL 18.3
685 T 3 775 TWEATHEREDROCK |
s st =1 Hornblende Gneiss
682.5 1 213 | /6 [24/01 - 100068 [T 6825 213
p 60/0.0 - -60/0.0 %— Hornblende Gneiss
680 T A 680.1 23.7
1~ Biotite Gneiss
(P
675 75
Ysi
670 Sy
) 6675 36.3

Boring Terminated at Elevation 667.5 ft in
Crystalline Rock (Biotite Gneiss).

SHEET 30



NCDOT CORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
CORE LOG

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)

BORING NO. B2-B EBL

STATION 385+36

OFFSET 59 ft RT

ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 703.8 ft

TOTAL DEPTH 36.3 ft

NORTHING 581,176

EASTING 1,236,505 24 HR. 9.3

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 91.5% 11/10/2015

DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 10/28/16

COMP. DATE 10/28/16

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 15.0ft

eLev| RN IoeptH run | DRILL (BN savp. |ee mos] &
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o] DESCRIPTION AND REMARKS
(ft) (Minfft) | o % i % % | G| ELEV. () DEPTH (ft)
682.5 Begin Coring @ 21.3 ft
6825 + 7213 [ 50 1:17 | (4.3)](3.0) (1.7) ] 0.7) K= 6825 Light to dark gray, white, black, brown-orange stain, moderately to 213
680 T 1:20 | 86% | 60% 71% | 29% V7= 680.1 slightly weathered with seams moderately severely weathered, 23.7
-+ 1:44 n|aLnfz moderately hard to hard, close to very close fracture spacing,
1:45 96% | 88% 1~ HORNBLENDE GNEISSwith quartz and feldspar pods, traces pyrite.
677.5 + 26.3 55 igé TN (//j 12 0°-5° joints with iron oxide stain
. : . . >yl GSI=29
675 ;ég 100%] 98% %/j Gray, black, brown-orange stain, very slight weathering with seams
159 RS-C 7\‘% moderately severely Weag%?r?‘i'ga(;?\]gcs)sse to wide fracture spacing
. 7
6725 + 31.3 50 ig; @539 74\7,? 17 0°-15° joints, some with iron oxide stain and/or clay <1mm; 1 60° joint
159 | 90% | 78% V'S with slightly rough walls
670 157 A UCS=11,848 PSI, GSI=71
1:46 7
667.5 + 36.3 1:29 A 6675 363

Boring Terminated at Elevation 667.5 ft in Crystalline Rock (Biotite
Gneiss).

SHEET 31



SHEET 32

CORE PHOTOGRAPHIC RECORD

Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR
1005 and SR 1827

B2-B EBL B2-B EBL
STA. 385+36 @ 59’ RT. STA. 385+36 @ 59’ RT.
Box 1 of 2: 21.3 -31.3 FEET Box 2 of 2: 31.3 - 36.3 FEET
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NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 33

WBS 34497.1.2 |TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Abernathy, S.

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Abernathy, S.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)

BORING NO. EB2-A STATION 386+32 OFFSET 59 ftLT ALIGNMENT -L- O HR. Dry

COLLARELEV. 717.6ft TOTAL DEPTH 14.5 ft NORTHING 581,313 EASTING 1,236,572 24 HR. Dry

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827 GROUND WTR (ft)

BORING NO. EB2-C STATION 386+56 OFFSET CL ALIGNMENT -L- O HR. Dry

COLLARELEV. 721.2ft TOTAL DEPTH 5.1 ft NORTHING 581,261 EASTING 1,236,608 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Morgan, M. START DATE 10/27/16 COMP. DATE 10/27/16 | SURFACE WATER DEPTH N/A

DRILLER Morgan, M. START DATE 10/27/16 COMP. DATE 10/27/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| F gy |PEPTH v 0 SOIL AND ROCK DESCRIPTION BLEV] ELey [PERTH 0 SOIL AND ROCK DESCRIPTION
f ) () | osft | o5t | o5t | |0 25 50 75 100 | No. | /ol 6 | ecev. DEPTH (1) ) ) (M) | osft| o5t | o5t | |0 25 50 75 100/ | No. | ol @
720 L 725 |
I [ 7176 GROUND SURFACE 0.0 1 L
T T - RESIDUAL ] T F 7212 GROUND SURFACE 0.0
715 T - ! - - Yellow-red, yellow-brown, medium stiff to 720 T ~ RESIDUAL
7138 L 338 I B hard, non-plastic, micaceous, saprolitic T <. T Inferred as yellow-red, yellow-brown,
T 2 4 4 l A M L SILT with sand in part (A-4). 1 T~ o medium stiff to hard, non-plastic,
s T~ micaceous, SILT with sand (A-4).
T R S B 716.6 1 4.6 ~J 716.1 5.1
710 1 TS C 4 |6010.0 60/0.0% Boring Terminated with Standard
> Penetration Test Refusal at Elevation
7088 1 88 N B T L , vat
I 3 | 15 | 58 N N e S I, M i 716.1 ft on Crystalline Rock (Biotite
1N . ?.73.\. - n Gneiss).
705 T . '\'\\ - 7ss 123 .
£ %: WEATHERED ROCK SPT refusal suspected to occur on colluvial
703.8 4+ 13.8 - == Biotite Gneiss boulder. Boring was offset 10" and redrilled
7031 | 145 1100/0.4 100/0.28] Zz7 1031 14.5 2-C(2
- - - as EB2-C(2).
60700 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation
703.1 ft on Crystalline Rock (Biotite
Gneiss).




NCDOT BORE DOUBLE R2707C_GEO_BRDG_FIRST BROAD RIVER.GPJ NC_DOT.GDT 11/30/16

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 34

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Abernathy, s.

WBS 34497.1.2

TIP R-2707C

COUNTY CLEVELAND

GEOLOGIST Abernathy, S.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

STATION 386+47

OFFSET 3ftRT

ALIGNMENT -L-

GROUND WTR (ft)
0 HR.

SITE DESCRIPTION Bridge Nos. 466 & 467 over First Broad River on Highway US 74 Bypass Between SR 1005 and SR 1827

BORING NO. EB2-B

STATION 386+78

OFFSET 59 ft RT

ALIGNMENT -L-

GROUND WTR (ft)
0 HR.

BORING NO. EB2-C(2) Dry

COLLAR ELEV. 721.2ft TOTAL DEPTH 16.3 ft

NORTHING 581,257 EASTING 1,236,600 24 HR. Dry

Dry

COLLAR ELEV. 721.4ft TOTAL DEPTH 7.0 ft

NORTHING 581,208 EASTING 1,236,642 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  HDR0404 CME-45C 91.5% 11/10/2015 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER Morgan, M. START DATE 10/27/16 COMP. DATE 10/27/16 | SURFACE WATER DEPTH N/A

DRILLER Morgan, M. START DATE 10/27/16 COMP. DATE 10/27/16 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH o 5 5 5 100 v 0 SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(%TH o 2 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f[) 0.5ft | 0.5ft | 0.5ft ) | ) NO. MOI| G ELEV. (it) DEPTH (it) (f[) 0.5ft | 0.5ft | 0.5ft ) | ) NO. MOI| G
725 | 725 |
T - 721.2 GROUND SURFACE 0.0| T - 7214 GROUND SURFACE 0.0|
720 T o i RESIDUAL 720 T =< RESIDUAL
T 1 N Inferred as yellow-red, yellow-brown, T S Inferred as yellow-red, yellow-brown,
T Tl i medium stiff to hard, non-plastic, 1 R N S A, medium stiff to hard, non-plastic,
7169 | 43 ol i micaceous, SILT with sand (A-4). 716.9 | 45 B A e SO micaceous, SILT with sand (A-4).
I 33 (32 6803 | . _ | 7159 53 ] 7 | 35 [65/0.3 R 7159 55
715 4 100/0.89 WEATHERED ROCK 715 _ 1ooxo§1t_ A WEATHERED ROCK
= 714.4T 7.0 J1—714.4 A ) 7.0
1 . L 713.7 Metamorphosed Granitic Rock 7.5 50700 60/0.0 Biotite Gneiss
- coo ~ T T T T T T RESDOAT T T 7 ) : : :
T - 7T codr RESIDUAL Boring Terminated with Standard
A9+ 93 4 e T AT B I ooor Brown, white, very dense, fine to coarse, Penetration Test Refusal at Elevation
710 T AR A -f73- - M st silty SAND with high fraction of 714.4 ft on Crystalline Rock (Biotite
-T COo— metamorphosed granitic rock fragments Gneiss).
I - pedf
+4 - . l - O OO
1069 4143 4 0T R I X oSk 706.4 14.8
705 T ~ | 1ooos “[ 7049 WEATHERED ROCK 16.
049103 60/0.0 60/0.09] % \ Biotite Gneiss 6.3

Boring Terminated with Standard
Penetration Test Refusal at Elevation
704.9 ft on Crystalline Rock (Biotite
Gneiss).

Boring location obtained using a handheld
GPS unit.
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PROJECT REFERENCE NO. SHEET NO.

R-2rorc ] 35

RW SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

INCOMPLEI'E PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

BORING GEOLOGIC | RUN UNIT UNCONFINED YOUNG’S |SPLITTING TENSILE
NO. DEPTH (FT)| ROCK TYPE MAP UNIT | RQD LENGTH (FT) | DIAMETER (FT) | WEIGHT COMPRESSIVE | MODULUS STRENGTH REMARKS
(PCF) STRENGTH (PSI) (PSI) (PSI)
B1-BWBL| 36.0-36.4 Biotite Gneiss CZbg 98% 0.336 0.166 169.2 10,521 - - fresh
B1-AEBL| 33.6-34.0 Biotite Gneiss CZbg 62% 0.337 0.166 171.5 6,064 - - fresh
B2-BEBL| 29.1-29.5 Biotite Gneiss CZbg 98% 0.338 0.166 170.9 11,848 - - fresh
B2-AWBL| 38.2-38.6 Biotite Gneiss CZbg 92% 0.338 0.166 175.5 14,262 - - v. sli. wthd.
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

Chos secrions SUBSURFACE INVESTIGATION

BORE LOGS & CORE LOGS W/CORE PHOTOGRAPHS
LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

COUNTY _Cleveland

PROJECT DESCRIPTION _US 74 Bypass from East of NC 226
to East of NC 150

SITE DESCRIPTION _Proposed Bridge Structure 3

on -Y2— over —L-

STATE

i
5

STATE PROJECT REFERENCE NO. No. SHEETS

IN.C,

R-2707C

1|20

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. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (8I9) T07-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT 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 INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES:
I

2
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT

OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS

OR CONTRACT FOR THE PROJECT.

2. 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.

PERSONNEL
Robbie DeLost

Mike Morgan

Harold Morris

INVESTIGATED BY _D- Michael Gragg
DRAWN BY Tamara Stivers

CHECKED By _Kenneth Bussey

suBMITTED BY _ HDR|ICA
DATE ]uly 2, 2015
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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.

R-2707C

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK

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

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

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL,

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

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.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMP T ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS oRGenC MATERALS L L OSITION pr— FINE TO COARSE GRAIN TGNEOUS AND NETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLASS. (< 357 PASSING 2001 (> 357 PASSING 2001 MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
P =3 "2 o [as [as [ a7 | wvnz | anns ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. Erﬁésibcggzzgésggﬁk fag}a S CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. a-2-4]a-2-5] a-2-6[-2-7 - a-6,4-7 COMPRESSIBILITY ggg;cmgg)‘“-'-mﬁ SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
p—" T %% 25 SLIGRTLY COMPRESSIBLE L <3l ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
BRI Taiint vy Ve MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN \ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 508 SEDIMENTARY ROCK | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE
"o PERCENTAGE OF MATERIAL el L] sreL seps.Etc. )
o WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
200 ORGANIC MATERIAL Gnégl?.'éAR S'"'T':‘.o-ll.%uw OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
TATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-57 TRACE 1 - 107 HAMMER [F CRYSTALLINE. O e (NGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THe
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 VERY SLIGHT ROCK GENERALLY FRESH .
w _ — 4@ x| 41 mv |40 mx| 41 mv] 40 mx | 41 o |40 mx] 41 mn SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% ERY SLIG OCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR . ., ., (v SLIL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF T T P T —————
I 6 MX NP (10 Mx (10 Mx| 1M | 10N [ 10 M (10 Mx | 1N | 11N HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ) [} ] amx |8 mx |12 mx[16 mx N0 mx AMOUNTS OF aSwIJIL‘SIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO gfgg l;EAA?IR\?EUTUOREO OR ‘"A;:TL:EP ZRONE A'-OT“G T““"::RT“TE"’g HAS BEEN DISPLACEMENT OF THE
USUAL TYPES [STONE Frece ORGANIC < WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING LI 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR L NE ANDTHER PARALLEL TO THE FRACTURE.
oOF MAJOR | GRavEL, anp | TINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
M AVEL Al
MaTERILS | sanp | OMO | CRAVEL AND SAND SoiLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GEN. RATING EXCELLENT TO 600D FAIR TO POOR FAIR TO SUITABLE \ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A3 SUBGRADE POOR w O~ SPRING OR SEEP 3?';"; s'gé'gs ;’ggf" HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROUP 1S < LL - 30 ;PLOF A-7-6 SUBGROP IS > LL - 3 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?g:::”o" (FM.] - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 22/%25  pIp & DIP DIRECTION [F_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY 1 LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT#) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ST SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED NS - A BODY
GENERALLY LOOSE 470 10 SOIL SYMBOL G?g o TEST BORING O Neraiaion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GR?:gII.AR MEDIUM DENSE 10 10 30 e ARTIFICIAL FILL (86> OTHER CONE PENETROMETER F TESTED, W Y PT N VA PF MOTTLED IMOT,) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING IN SOILS
MA AL === FT =7
(NON-COHESIVE) DENSE 30 70 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 === == [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 10 0.5 g TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 190 BPF | ResIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =/72%= INFERRED ROCK LINE MONITORING WELL COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
= = WITH CORE - . ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCR Y TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 PlEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER Tﬁ:NEfmg:Ecs ;?nlﬁéo Besifi'sf;:_ LEONGT"H "OEF GCOREO
(COHESIVE) VERY STIFF 15 T0 30 270 4 =T eyt ALLUVIAL SOIL BOUNDARY A NSTaLLATION O SPT N-VALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 >4 B
ROCK HARDNESS -
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS gggﬁours (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 E'x‘gisﬁ?fm uxgl.??:gés% :SXTI:EAVAHON - zggtsigglgos E{C'?O\I;%T%SNBE SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 .42 025 0075 0.053 UNSUITABL s e e ke B | vero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN, THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK g
(BLOR.) (€oB. (GR.) SAND SAND (SL.) cL) MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_s0.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL HI. - HIGHLY V - VERY BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF)OF
SIZE IN. 12 3 BT - BORING TERMINATED MED. - MEDIUM VST - VANE SHEAR TEST MEDIUM CAN BE GROOVED OR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 Lg HASMER F:LLING 30 INCHgS REZJIRED sm PRODUCsE A Psngmméou OF 1FOOT INTO SOIL
CL. - CLAY MICA. - MICACEOUS WEA. - WEATHERED HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST MOD. - MODERATELY 7Y - UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 68 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE NP - NON PLASTIC Y, DRY UNIT WEIGHT TRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVER
FOR FIELD MOISTURI RIPTION () SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) L LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | nyr _ pjaToMETER TEST ORG. - ORGANIC SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTACE.
OPT - DYNAMIC PENETRATION TEST  PMT - PRESSUREMETER TEST S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIQUID: VERY WET, USUALLY e - VOID RATIO SAP. - SAPROLITIC SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE | F - FINE <D, - SAND, SANDY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
. - . - X ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
W LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
prastic [T FIAD - FLL IN AFTER DRILLING St.- SILT, SLTY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
. SEMISOL10: REQUIRES ORYING TO FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RT - RECOMPACTED TRIAXIAL —
?Pr:?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: NA
el | pLastic LmiT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT RATIO TERM SPACING TERM THICKNESS
PMENT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
om | opTivum moisTuRe - MOIST - SOLID: AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT WIDE 3 10 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: NA FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
AEOUIES ADDITO I CME-45C [] cav aits automatic [ | ManvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - @.16 FEET NOIEo:
U Al INAL WA VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET BORING ELEVATIONS OBTAINED USING
- DRY - (@ }
ATTAIN OPTIMUM MOISTURE I:I CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET .
SAETIETTY [ e vorLow ausers (e [ TNDURATION R2707C Is +nl_12080L.+in DATED 2-27-20I5
PLASTICITY INDEX (PD DRY STRENGTH [J cve-sse [] wero Faceo FinGeR BITS (X 02 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW [] runc.-cersioe inseRTs — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene ssear TeEST m HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
) cASING [ X] W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH MODERATELY INDURATED
[] portasLe HosT [] wicone * STEEL TEETH (] weno ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
[ - g SOUNDING ROl :
| U 0 ING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER,
CORE BIT [] vane srear TeST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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REVISIONS

BORING LOCATION PLAN
Proposed Bridge
Structure 3
on -Y2- over -L-

WBS 34497.1.2

Cleveland County, North Carolina

—-L— POC 387 +54.08

PROJECT REFERENCE NO.

SHEET NO.

R-2707C

3

RW SHEET NO.

X;\Q"

—y2—- POC 29+07./6
A= 6234 382"

ROADWAY DESIGN
ENGINEER

HYDRAULICS
ENGINEER

PRELIMINJARY PLANS

DO NOT USE HOR CONSTRUCTION

50

SCALE IN FEET




: ' ' 1 : ' o 50 100 PROJECT REFERENCE NO. | SHEET NO.
. = R-2707C 4
| GENERALIZED SUBSURFACE PROFILE 20' Lf of -Y2- VE - 25 PROPILE
; ' GROUNDLINE, PROFILE OBTAINED FROM DTM PROVIDED BY OTHERS | : : : : f
INFERRED STRATIGRAPHY IS DRAWN! AT THE PROFILE OFFSET WITH THE BORINGS PROJECTED, ONTO THE PROFILE ; : ' ! :

::«.::.___ — //”7,,, . ! !
o é;[ _________ A S S L 740
H L + 1 1
615 Zi= ! DRY ) . X X
_ -—’,/'n// ® (08/15) ' - ' '
== : : : : : :
| REC.=96%, RAD=837, RMR=50 I : 2 i :
_____ S S Y Lt
7000 L SRR . L o . L S S L S S 700 _
: j ; @ ROADJ/AY EMBANKMENT: Red—brown, brown, red—fan, stiff, mol st, micaceous,sandy to cse.sandy SILT w/gravel, : : i X :
: : : B) RESIDUAL: Tan-ordbge, black, stiff, molst, highy micdceous, . sandy, saprolifle SILT. : ! ' ; ; 3
480 : : : @ RESIDUAL: Tan,white, gray, black, tan-brown, med.1o v.dense, dry fo wel, higfuy micaceous, stity, sapro!lﬂc, subroundé,d f.SAND w/roai,‘ frags. : X X 680
"""""" :”‘““"";'”““"‘j"""@‘RES!DUAbTan broWnTea‘medsﬂff"fosﬂff”mofsfh@hymfcaoeous,san@,clm.?!ﬁ?"";”“"““:"”“'"‘.“““"”“:""““"*:”"""“‘:'""‘“'"
! : : € WEATHERED ROCK: GNEISS. : , | ! : : ; ; :
: l 5 ® CAYSTALLINE ROCK: Dark gray,white,gresn-gray, black, brown staln,sil.to mod.weathered w/seams mod.sev.fo sev.weattered, modhard : ! !
X ; : ! 'fo hard,v.close fd close Trac. spacing, friable In DGFTS{ blofite -feldspar—quaﬂz GNEISS w/r‘ros muscovite & pyrite. ' . ‘
660 o S S o U S o o o L o L . 660 _
640 L] S S S S S A S B S L o o 640 _

26+00 26+50 27+00 27+50 28+00 28+50 29400 29+50 30+00 30+50 31+00 31450 32+00 32450




777777777777777777777 7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 PROJECT REFERENCE NO. | SHEET NO.
GENERALIZED SUBSURFACE GENERALIZED SUBSURFACE R-2707C 5
3 - CROSS SECTION STA. 28+00 CROSS SECTION STA. 29+07
:111°14'34" SKEW RIGHT . 117°25'22" SKEW RIGHT
| | -Y2- -Y2-
800 o ...800 §800 800
780 e ...780)780 A BIoB o 780
s s ; s BI-A ' 28+9|
: : . EBI-A EBI-B : 29+18 2TLT
! ! . 28+18 27+18: 20 LT
: : -8 LT ' RT 3
760
S
TAQ .
7200 R s N ) 7200 1720 DI R ... 120 ]
BT
REC.=96%,:RQD=83%, RMR=50
700 700 700 700
@ROA[MAY EMBANKMENT :Red—brown, sﬂff molst, highly m/caceous clayey SILT : w/grave/ @ROAD#AY EMBANKMENT Red—brown, sﬂff molst, mfcaceous cse sandy SILT w/grave/
680.RES/DUAL’ T,ﬁgg;?’f’,“?? white, gray, loose, ,‘7’}’ »highly ,',’7,’,0,‘,’,0?09‘,3,’,‘7’,/73,’,7‘, fo cse. SANDW Jrock 680 | 680 i ® RES,/DUAL.E?LDT,—,brc}wn,,ged ,med. stIff. fo ,v,sz‘[ff molst, highly ,ml,cqce,ou,s f,,sandy.aap,rallz‘f,c, ,,,,,,,,,,,,,,,,,,,, 680 |
w/rock frags.
© RES, DUAL: ng’?’d_ybg %’;}f 35‘7 LrTecjv;% OOV(')/? rl'_f?r%% ;T Iff to stiff, @lﬁ mod.to highly I?ICGCGOUS © RES/DUAL. T%?V' gray, whh‘e v.dense, wet, hlgh/y mlcaceous, sl/n/ saprolitlc, subrounded f.
@WEATHERED ROCK: GNEISS. | @WEATHERED ROCK: GNE/SS ‘
‘ ‘ @CRYS'T ALLINE ROCK: Dark gray,white, green—gray, black, brown staln, sll.fo mod weathered
660 : 660 | 660 w/seams mod. sev.to. sev.wedthered, mod. hard to hard,v.close to 660
""""""""""""""""""""""""""""""""""""""""""""""""""" ”””””””"””"""""'”"'""""""""'”"c'/@se"frdc'spdclng;frldbie'777'pdr’fs'blo‘z‘lfe'—'fe/d's'pdr'—'quaﬁ'z"GNE/SS"”””'””'”””””
! w/frcs muscovite & pyrh‘e
640 b 640 ) 640 640 _
60 40 20 @ 20 40 60 60 40 20 Q 20 40 60
HORIZ, SCALE O 20 2 |ve = NoNe|  END BENT I- CROSS SECTION | ORI A et %" | vE = NONE BENT - CROSS SECTION




60 40 20 20 40 60

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PROJECT REFERENCE NO. | SHEET NO.
GENERALIZED SUBSURFACE R-2707C 6
CROSS SECTION STA. 30+74 1

12571658 SKEW RIGHT
820 820
800 800

@ ROA[WAY EMBANKMENT Brown, red—tan, fan—brown red, sﬂff molst, mlcaceous sandy
i SILT w/gravel.:

. RES/DUAL. Red—Brown, /oose fo med. dense molst, mlcaceous, sl/iy clayey,f.to cse SAND
‘ w/rock frags

@ RES/DUAL. Tan—orange black, stIff, molst, h/gh/y micaceous,T. .sandy, saprolltic S/LT

@ RES/DUAL. Tan—brown, Whlfe black, med. dense dry, highly m/caceous slity, saprollﬂc f.
: SAND W/rock frags.

fo: close frac. spaclng, Friable In pan‘s, blotlte—F e/dspar—quan‘z
GNE/SS ‘

60 40 20 20 40 60

HORIZ. SCALE 0 20 40
(FEET)  ——

VE NONE

HORIZ. SCALE 0 20 40
(FEET)  —

VE NONE

END BENT 2 - CROSS SECTION




NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 6/30/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

~—

SHEET 7

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST DeLost, Robbie

WBS 34497.1.2

TIP R-2707C

COUNTY CLEVELAND

GEOLOGIST Delost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. EBI1-A

STATION 28+18

OFFSET 8ftLT

ALIGNMENT -Y2-

GROUND WTR (ft)
0 HR.

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

GROUND WTR (ft)

BORING NO. EB1-B

STATION 27+78

OFFSET 7ftRT

Dry

COLLAR ELEV. 756.6 ft

TOTAL DEPTH 30.7 ft

NORTHING 581,358

24 HR. FIAD

EASTING 1,236,637

ALIGNMENT -Y2-

O HR.

Dry

COLLARELEV. 756.5 ft

TOTAL DEPTH 40.5 ft

NORTHING 581,384

24 HR. FIAD

EASTING 1,236,623

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 06/11/15

COMP. DATE 06/11/15

| SURFACE WATER DEPTH N/A

DRILLER Morgan, M.

START DATE 06/10/15

COMP. DATE 06/10/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬁE)V ELEV DE(%TH 0 SOIL AND ROCK DESCRIPTION
(f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G ELEV. (it) DEPTH (it) (f[) 0.5ft | 0.5ft | 0.5ft 0 2‘5 5‘0 7‘5 100 NO. MOI| G
760 | 760
I [ 756.6 GROUND SURFACE 0.0 1 756.5 GROUND SURFACE 0.0
T+ B EE o RESIDUAL T -T- - ROADWAY EMBANKMENT
755 —+ | — Tan-brown, red, medium stiff to stiff, 755 -+ } Red-brown, stiff, highly micaceous, clayey
I ) I: ) C highly micaceous, sandy, clayey SILT 1 o SILT w/gravel (A-4).
751.9 4.7 l . | (A-4). 752.0 4.5 3 7 7 .
750 I L] M . 750 I 4o - M
T T
T |- - 3 T |- RESIDUAL
4 - - + o Tan-orange, white, gray, loose, highly
746.9 1. 9.7 5 7 5 o M B 7470 495 3 7 5 . * . D micaceous, silty, f. to cse. SAND w/rock
745 I '+9' o 745 I 9o frags. (A-2-4).
T
4 .. L 1 F -
7419 ] 147 e :,': ) - m20luas ) L L L
1 .. L 4 . . D
740 I A M r 740 I +9 170
1 1 I 1 1 = T~ Tan-brown, red-brown, siff, mod 0 |
T LA r T B highly micaceous, sandy, clayey SILT
736.9 1+ 197 1 5 Z -1 M B 737.0 1 195 2 7 7 o M w/rock frags. (A-4).
735 I ¥ o 735 I b
1 S i 1 o
I L i 1 b
1 . | 732.0 24.5 5 7 5 -
4 R L 4 . . M
730 I : M o 730 I Tlo
I o i 1 Y
726.9 | 29.7 ' B I S R 726.9 297 12004295 4+ ¢ -1
7259 1 307 | 40 [60/0.2 7259 WEATHERED ROCK 30.7 1 el - M
50/0.0 1000781 \ Gneiss / 725 I ]’
Boring Terminated with Standard T+ o
Penetration Test Refusal at Elevation T Sy
725.9 ft on Crystalline Rock (Gneiss). 722.0 L 345 3 i 5 - ‘l .- M
720 T it
Other Samples: T <
ST-1(24.7 - 26.7) T e T
717071 395 D I S 400
~ - S S S S S S .
7160 | 405 | 48 [52/0.3 100/0.88H WEATHERED ROCK

Gneiss
Boring Terminated with Standard
Penetration Test Refusal at Elevation
716.0 ft on Crystalline Rock (Gneiss).




Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT

~—

BORELOG REPORT

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST DeLost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

GROUND WTR (ft)

BORING NO. B1-A

STATION 29+18

OFFSET 20 ftLT

ALIGNMENT -Y2- 0 HR. 21.2

COLLAR ELEV. 759.0 ft

TOTAL DEPTH 41.1ft

NORTHING 581,287

EASTING 1,236,726 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/09/15

COMP. DATE 06/10/15

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 6/30/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | O 2 50 s 100/ | NO. | Amol| 6 | ELev. (i) DEPTH (ft)
760
GROUND SURFACE 0.0
1 T ROADWAY EMBANKMENT
4 Sl Red-brown, stiff, highly micaceous, cse.
1 ). sandy SILT (A-4).
755 I \
75417 4.9 T
T 3 4 6 _*m_ T M
+ e - - ™6 s
750 + S RESIDUAL
7491 T 9.9 Tan, gray, white, v. dense, highly
13 27 34 RGN W micaceous, silty, saprolitic, f. sub-rounded
T : :61 : SAND (A-2-4).
745 I 1
7441 14.9 J S E L 14.7
50 [50/0.3 } 77 WEATHERED ROCK
T T _10(_)/0;8 %Z Gneiss
740 1 =3
739.17] 199 T %_
T 52 [48/0.1 : 100/0.6*} T
I o =
735 I w4
7341 1 24.9 . . A 1336 25.4
2o 0002 -4%%€& = CRYSTALLINE ROCK
r ' R %— Gneiss
730 [ T CRYSTALLINE ROCK
[ %_ Gneiss
i L
[ ash
- \// =
725 B 250
/
- I =
- RS6 ﬁ%-
- I =
720 r 5fl
i RS-7 [ 71179 411

Boring Terminated at Elevation 717.9 ft in
Crystalline Rock (Gneiss).

SHEET 8



NCDOT CORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 7/6/15

% NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 9
1LY CORE BORING REPORT

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Delost, Robbie
SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L- GROUND WTR (ft)
BORING NO. B1-A STATION 29+18 OFFSET 20ftLT ALIGNMENT -Y2- O HR. 21.2
COLLAR ELEV. 759.0 ft TOTAL DEPTH 41.1ft NORTHING 581,287 EASTING 1,236,726 24 HR. FIAD
DRILL RIG/HAMMER EFF./JDATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Morgan, M. START DATE 06/09/15 COMP. DATE 06/10/15 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 15.6 ft
RUN DRILL RUN STRATA | L
E'(-ﬁE)V ELEV DE(%T H R(%N RATE | REC. [ ROD AP REC.|RD| 0 DESCRIPTION AND REMARKS
(ft) (Minfft) | o % i % % | G| ELEV. () DEPTH (ft)
733.5 Begin Coring @ 25.5 ft
7 I 25 0.6 [ 0:35/0.6 ] (0.6) ] (0.4) (14.9)[@2.9 4 7335 CRYSTALLINE ROCK 255
ﬁ--ﬁ 5.0 1:28 \100%/\ 67% | 96% | 83% [t Dark gray, green-gray, white, slightly to moderately weathered w/ seams,
0:50 =
730 T 136 @3)|@n =i moderately severely to severely weathered (26.6'-28.0"), hard to mod.
T 1250 86% | 54% %— hard, very close to close frac. spacing, friable in parts,
7279 T 31.1 1-44 =i biotite-feldspar-quartz Gneiss w/trcs. muscovite & pyrite.
50 137 50 G0 %' 28 0°-10° some w/iron stain; 2 35° w/iron stain
I ’ 150 [100%|100% SN R1=4, R2=17, R3=10, R4=12, R5=7, RMR=50
725 1 1:57 5N Rock Type E
1 2:05 N
7229 | 36.1 1:36 REE -1
1 5.0 1.07 | (5.0)] (4.8) L
il 1:25 |100%| 96% 250
720 T 1:53 L
1 1:50 ]
717.9 41.1 1:52 RS-7 /L 7179 41.1

Boring Terminated at Elevation 717.9 ft in Crystalline Rock (Gneiss).




CORE PHOTOGRAPHIC RECORD SHEET 10
PROPOSED BRIDGE STRUCTURE 3 ON -Y2- OVER —L-
WBS 34497.1.2 TIP R-2707C

1 12
\

————

o 16 1,7 1.8
|1l |\I
LU

it ot uudadd

B1-A, 29+18, 20’ LT. Box 1 of 2 B1-A, 29+18, 20’ LT. Box 2 of 2




NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 6/30/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT

~—

BORELOG REPORT

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST DeLost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

GROUND WTR (ft)

BORING NO. B1-B

STATION 28+91

OFFSET 2ftLT

ALIGNMENT -Y2- O HR. 31.0

COLLAR ELEV. 760.6 ft

TOTAL DEPTH 41.4ft

NORTHING 581,297

EASTING 1,236,695 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/10/15

COMP. DATE 06/10/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | O 2 50 s 100/ | NO. | Amol| 6 | ELev. (i) DEPTH (ft)
765 |
. L 7606 GROUND SURFACE 0.0
60 I = ROADWAY EMBANKMENT
B - No sample recovery, inferred from
Y r cuttings, red, stiff, micaceous SILT
o B w/gravel (A-4).
755 | 7552 T 5.4 Z s s L N
M
- 2. r732 7y
A RESIDUAL
: :| : Tan-brown, red, med. stiff to v. stiff, highly
750 | 750.2 ] 104 | | micaceous, f. sandy, saprolitic SILT
4 5 7 12, M _ wirock frags. (A-4).
T
745 | 7452 T 15.4 A
4 7 | 10 Y 5T M
oL
J. .
740 | 7402 T 204 ',/ )
7
3 3 4 o T T M
. \.\.\..\ P
. \.\.\.\.~
735 | 7352 T 25.4 L Tewe 735.2 254
60/0.0 60/0.0 %‘J/ CRYSTALLINE ROCK
T 72 Gneiss
RS-8 ﬁf
730 ﬁ5
=
o
=P
/
725 S
7
720 ]
~\ 1 719.2 41.4

Boring Terminated at Elevation 719.2 ft in
Crystalline Rock (Gneiss).

SHEET 11



NCDOT CORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 7/6/15

% NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 12
1LY CORE BORING REPORT

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Delost, Robbie
SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L- GROUND WTR (ft)
BORING NO. B1-B STATION 28+91 OFFSET 2ftLT ALIGNMENT -Y2- 0 HR. 31.0
COLLAR ELEV. 760.6 ft TOTAL DEPTH 41.4ft NORTHING 581,297 EASTING 1,236,695 24 HR. FIAD
DRILL RIG/HAMMER EFF./JDATE HDR0404 CME-45C 90% 08/25/2014 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Morgan, M. START DATE 06/10/15 COMP. DATE 06/10/15 SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTAL RUN 16.0 ft
RUN DRILL RUN STRATA | |
E'(-ﬁE)V ELEV DE(%T H R(%N RATE | REC. [ ROD AP REC.|RD| 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) [ % % ) % % | G| ELEV.(f) DEPTH (ft)
| 73552 Begin Coring @ 25.4 ft
| 2335 ] %23 | 10 |N=60/0.0] (0.9) [ (0.4) (157|222 7352 CRYSTALLINE ROCK 254
50 |—L28 / 90% | 40% 98% | 76% |~ Dark gray, white, black, brown stain, slightly to moderately weathered
: %%8 (4.9) | (3.8) RS-8 = w/seams, moderately severely to severely weathered (31.3'-31.6' &
| 116 | 98% | 76% % 34.0'-34.7"), moderately hard to hard, very close to close frac. spacing,
730 ] 1:23 = friable in parts, biotite-feldspar-quartz Gneiss w/trcs. muscovite & pyrite.
729.277 314 1:20 A 37 0°-10° few wipyrite trcs.; 2 20°
] 50 L1r @91 @0 o IS R1=4, R2=17, R3=10, R4=12, R5=7, RMR=50
1 ﬁg 98% | 60% % Rock Type E
E N 7
725 1:19 >
724271 36.4 1:58 %/4;
] 50 | 118 [(5.00] (5.0 A
T 1:40 [100%|100% =
T 1:50 72
720 i 1:39 %
719.2 T 41.4 1:49 " 719.2 41.4

Boring Terminated at Elevation 719.2 ft in Crystalline Rock (Gneiss).




CORE PHOTOGRAPHIC RECORD

PROPOSED BRIDGE STRUCTURE 3 ON -Y2- OVER —L-

1
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WBS 34497.1.2

B1-B, 28+91, 2’ LT. Box 1 of 2

TIP R-2707C
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SHEET 13

B1-B, 28+91, 2’ LT. Box 2 of 2




Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

~—

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST DeLost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

GROUND WTR (ft)

BORING NO. EB2-A

STATION 30+53

OFFSET 10ftLT

ALIGNMENT -Y2- 0 HR. Dry

COLLARELEV. 767.3 ft

TOTAL DEPTH 25.1 ft

NORTHING 581,185

EASTING 1,236,812 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

| DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/11/15

COMP. DATE 06/11/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 %0 B 100/| No. ol 6| Etev. DEPTH (f)
770 |
- 767.3 GROUND SURFACE 0.0
IR ks ROADWAY EMBANKMENT
765 1 LE Brown, red-tan, stiff, micaceous, sandy
Sl t — SILT wigravel (A-4).
762.7 + 46 R i
356 |- *11 . M| CHi
I el e
760 + | Ei—759.4 7.9
RESIDUAL
757.7 + 9.6 3 & 3 Tan-orange, black, stiff, highly micaceous,
M f. sandy, saprolitic SILT (A-4).
755 w52 __ _ _ ____________ 121]
Tan-brown, white, black, med. dense,
highly micaceous, silty, saprolitic, f. sand
752.7 14.6
15 13 13 D w/rock frags. (A-2-4).
750
7483 T 19.0 L e 19.0
60/0.1 - -60/0.1 1= CRYSTALLINE ROCK
o = Gneiss
745 CRYSTALLINE ROCK

NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 6/30/15

W

Gneiss
742.2 25.1

Boring Terminated at Elevation 742.2 ft in
Crystalline Rock (Gneiss).

SHEET 14



NCDOT CORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 7/6/15

-

NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST DeLost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

BORING NO. EB2-A

STATION 30+53

OFFSET 10ftLT

ALIGNMENT -Y2-

COLLARELEV. 767.3 ft

TOTAL DEPTH 25.1 ft

NORTHING 581,185

EASTING 1,236,812

GROUND WTR (ft)
0 HR. Dry
24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 90% 08/25/2014

DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/11/15

COMP. DATE 06/11/15

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 6.0 ft

eLev| RN IpepTh| Run| BRILL RUN 55| SAMP. [reeros| &
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o DESCRIPTION AND REMARKS
(ft) (Min/ft) [ % % ) % % | G| ELEV.(f) DEPTH (ft)

748.2 Begin Coring @ 19.1 ft

2T I8 20 | 055 |(1.4)](0.0) G.4) | (28) F= 7482 CRYSTALLINE ROCK 191

746.2 T 21.1 0:56 70% | 0% 90% | 47% 7)@ Dark gray, white, black, brown stain, moderately to moderately severely
745 4.0 1:09 1"4.0)| @28) = weathered grading to slightly weathered, moderately hard to hard, very

ig; 100%| 70% % close to close frac. spacing, friable in parts, biotite-feldspar-quartz
: = Gneiss.
7422 T 25.1 1:21 S 1422 30+ 0°-10° some w/iron stain 251

Boring Terminated at Elevation 742.2 ft in Crystalline Rock (Gneiss).

SHEET 15



CORE PHOTOGRAPHIC RECORD SHEET 16
PROPOSED BRIDGE STRUCTURE 3 ON -Y2- OVER —L-
WBS 34497.1.2 TIP R-2707C

TSR TRy TORE S E

—
15 h

e s 17 1s
AT TR R

i j?I_._._‘_'h_.__f_!__i__jl1«.,Uk‘,,ﬂ:,.f_lll

EB2-A, 30+53, 10’ LT. Box 1 of 1




NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 7/27/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
LW BORELOG REPORT

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST DeLost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

GROUND WTR (ft)

BORING NO. EB2-B

STATION 30+15

OFFSET 7ftRT

ALIGNMENT -Y2- 0 HR. Dry

COLLAR ELEV. 767.2 ft

TOTAL DEPTH 25.0 ft

NORTHING 581,198

EASTING 1,236,772 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

| DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/11/15

COMP. DATE 06/11/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 %0 B 100/| No. ol 6| Etev. DEPTH (f)
770 |
1 - 767.2 GROUND SURFACE 0.0
T T [ ROADWAY EMBANKMENT
765 ] e L g Tan-brown, red, stiff, highly micaceous,
j . t B sandy SILT (A-4).
7623 T 4.9 - oy
] 2 3 5 +8_ M|
760 N -
] I Lel7s00  _ _ _ _ _ ____________ 82
i i ; RESIDUAL
7573 T 99 5 7 7 - . Red-brown, loose to med. dense,
J -Q8 . M micaceous, silty, clayey, f. to cse. SAND
755 _ v wirock frags. (A-2-5).
752.3 : 14.9
] 3|7 [ 7 M
750 ]
7473 T 19.9 :
] 4 [ 10 | 11 - M
74
S| 74454227 e e e ey 27
60/0.1 - - - - - -60/0.1 CRYSTALLINE ROCK
. Gneiss 25.0
CRYSTALLINE ROCK
Gneiss

Boring Terminated at Elevation 742.2 ft in
Crystalline Rock (Gneiss).

SHEET 17



NCDOT CORE DOUBLE R2707C_GEO_BRDG_Y2 OVER L.GPJ NC_DOT.GDT 7/6/15

-

NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

WBS 34497.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST DeLost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 3) on -Y2- over -L-

GROUND WTR (ft)

BORING NO. EB2-B

STATION 30+15

OFFSET 7ftRT

ALIGNMENT -Y2- 0 HR. Dry

COLLAR ELEV. 767.2 ft

TOTAL DEPTH 25.0 ft

NORTHING 581,198

EASTING 1,236,772 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 90% 08/25/2014

DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/11/15

COMP. DATE 06/11/15

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 2.2 1t

etev| RUN Ioepril run | DRILL Fo RUN 1 samp. FroaRATA | L
) ELEV (ft (0 RATE (f) . (% NO ! (f) . (% (@] DESCRIPTION AND REMARKS
(ft) (Min/ft) [ % % ) % % | G| ELEV.(f) DEPTH (ft)
744.4 Begin Coring @ 22.8 ft
7344+ 728 | 22 04812 (1.7) [ (0.0) a7 |0 Fzt 7444 CRYSTALLINE ROCK 228
742.2 T 25.0 0:54 77% | 0% 77% | 0% A 742.2 Gray, white, black, dark brown stain, moderately severely weathered, 25.0

biotite-feldspar-quartz Gneiss.
13 0°-15°; 1 60°

\ medium to moderately hard, very close frac. spacing, friable in parts,

Boring Terminated at Elevation 742.2 ft in Crystalline Rock (Gneiss).

SHEET 18



CORE PHOTOGRAPHIC RECORD SHEET 19
PROPOSED BRIDGE STRUCTURE 3 ON -Y2- OVER —L-
WBS 34497.1.2 TIP R-2707C

EB2-B, 30+15, 7 RT. Box 1 of 1
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SHEET NO.

R=2rorc 20

RW SHEET NO.

ROADWAY DESIGN
NGINEER

HYDRAULICS
ENGINEER

INCOMPLE[FE PLANS

DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

DO NOT USE FOR CONSTRUCTION

LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

REVISIONS

UNIT | UNCONFINED | YOUNG'S |SPLITTING TENSILE
SAMPLE | BORING | pppry (rry| ROCK TvPE | SPOFOSTE gg LENGTH (FT) | DIAMETER (FT) | WEIGHT | COMPRESSIVE | MODULUS|  STRENGTH REMARKS
(PCF) | STRENGTH (PSD | _(PSI) (PSI)
RS | BI-A | 356360 Gneiss CZbg | 100% 0332 0.165 1713 6,379 : : sli--mod. wihd.
RS7 | BI-A | 400404 Gneiss CZbg | 96% 0330 0.165 1712 7,243 : i sli.-mod. wihd,
RSB | Bi-B | 273216 Gneiss CZbg | 76% 0330 0.165 167.5 9,450 : : sli.-mod. wthd.
RS0 | BI-B | 322326 Gneiss CZbg | 60% 0.328 0.165 1707 6,251 : i sli.-mod. wihd,
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE

Chos secrions SUBSURFACE INVESTIGATION

BORE LOGS & CORE LOGS W/CORE PHOTOGRAPHS
LABORATORY SUMMARY SHEET FOR ROCK CORE SAMPLES

COUNTY _Cleveland

PROJECT DESCRIPTION _US 74 Bypass from East of NC 226
to East of NC 150

SITE DESCRIPTION _Proposed Bridge Structure 4
on -Y3- over —-L-

i
5

STATE STATE PROJECT REFERENCE NO.

N.C, R-2707C 1 (15

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. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (8I9) T07-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT 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 INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES:

. THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. 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.

PERSONNEL
Robbie DeLost

Mike Morgan

Harold Morris

INVESTIGATED BY _D- Michael Gragg

DRAWN BY Tamara Stivers

CHECKED By _Kenneth Bussey

suBMITTED BY _ HDR|ICA
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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.

R-2707C

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 2@6, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A-7-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK

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

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

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL,

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

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.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —MIN—ERA OGICA_COMP T ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS oRGenC MATERALS L L OSITION pr— FINE TO COARSE GRAIN TGNEOUS AND NETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
cLASS. (< 357 PASSING 2001 (> 357 PASSING 2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (CR WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
. . o5 Tos | o ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. .
GROUP a3 | a-2 as [ a5 [as [ a7 | anaz | adans A e oA AP CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
CLASS. a-2-4]a-2-5] a-2-6[-2-7 - a-6,4-7 COMPRESSIBILITY ggg;cmgg)‘“-'-mﬁ SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
p—" T %% 25 SLIGHTLY COMPRESSIBLE L <3l ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
BRI Taiint vy Ve MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN \ COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.)- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE
e PERCENTAGE _OF MATERIAL (P L sweuL eEDs.ETC. )
DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
g WEATHERING DIKE
200 ORGANIC MATERIAL Gnégl?.'éAR S'"'T':‘.o-ll.%uw OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SoILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
WRTERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 -5z TRACE 1- 10z HAMMER [F CRYSTALLINE. O e (NGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THe
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 1o - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, ’
w _ — 4@ x| 41 mv |40 mx| 41 mv] 40 mx | 41 o |40 mx] 41 mn SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% ERY SLIG OCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS SHOW THIN CLAY COATINGS IF OPEN. DIP_DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR ° . g W SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LDIP_DIRECTION IDIF_AZIMUTH)
I 6 MX NP (10 Mx (10 Mx| 1M | 10N [ 10 M (10 Mx | 1N | 11N HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX | 0 ° 0 4 X | 8 M [12 X |16 MX [NO MX AMOUNTS OF o’ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO B R T L I aneRc 1S BEEN DISPLACEMENT OF THE
UL TvPES |STONE Frgs. ORGANIC < WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SL1) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
oOF MAJOR | GRavEL, anp | TINE SILTY OR CLAYEY SILTY CLAYEY MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
M AVEL Al
MaTERILS | sanp | OMO | CRAVEL AND SAND SoiLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CEN. RATING AR T Zew PERCHED WATER. SATURATED ZONE.OR WATER BEARING STRATA ™MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
45 SUBGRADE EXCELLENT TO GOOD FAIR TO POOR P00R UNSUITABLE e o see 3?;& sgggs :gcozn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PLOF A-7-5 SUBGROP IS < LL - 3 :PLOF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRUATION (FM.) - @ MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e e 1 PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 22/%25  pIp & DIP DIRECTION [F_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT#) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <a ST SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED NS - A BODY OF
GENERALLY LOOSE 470 10 SOIL SYMBOL G?g o TEST BORING O Neraiaion TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
az:::gll.:f MEDIUM DENSE 10 10 30 wa ARTIFICIAL FILL (86> OTHER CONE PENETROMETER F TESTED, W Y PT N VA PF MOTTLED IMOT,) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS, MOTTLING IN SOILS
(NON-COHESIVE) DENSE 30 T0 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY [NDICATES POOR AERATION AND LACK OF COOD DRAINACE.
VERY DENSE > se SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 === == [NFERRED SOIL BOUNDARY CORE BORING Y SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 10 0.5 g TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 190 BPF | ResIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =/72%= INFERRED ROCK LINE MONITORING WELL $~ COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND
= = WITH CORE - . ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY R Y TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 PlEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS msmmsrmsfmgfé ;?nlﬁéo BQE?EE'BTEDDT‘?L LEONGT"H "OEF GI:OREO
(COHESIVE) VERY STIFF 15 T0 30 2704 Twpet ALLUVIAL SOIL BOUNDARY A RS ATTON (O~ SPT N-vALUE ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 30 >4 B
ROCK HARDNESS -
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS :Sgﬁours (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 E'x‘gisﬁ?fm ngtﬁe,‘?gg% :SXTI:EAVAHON - zggtsigglgos E{C'?O\I;%T%SNBE SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 .25 0.075 0.053 L s e e ke B | vero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE SHALLOW UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN, THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\J ACCEPTABLE DEGRADABLE ROCK g
(BLOR.) (0B, (GR.) SAND SAND (SL.) (cL) 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
(CSE. SD.) (F_s0.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL HI. - HIGHLY V - VERY BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE)(SPT)- NUMBER OF BLOWS (N OR BPF)OF
SIZE IN. 12 3 BT - BORING TERMINATED MED. - MEDIUM VST - VANE SHEAR TEST MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 Lg HASMER F:LLING 32 INCHgS REZJIRED sm PRODU%E A Psngmméou OF 1FOOT INTO SOIL
CL. - CLAY MICA. - MICACEOUS WEA. - WEATHERED HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST MOD. - MODERATELY 7Y - UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 68 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE NP - NON PLASTIC “Y,- DRY UNIT WEIGHT TRATA CORE RECOVERY (SREC.)- TOTA TH OF STRATA MATERIAL RECOVERI
FOR FIELD MOISTURI RIPTION () SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) L LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | nyr _ pjaToMETER TEST ORG. - ORGANIC SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTACE.
OPT - DYNAMIC PENETRATION TEST  PMT - PRESSUREMETER TEST S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIQUID: VERY WET, USUALLY e - VOID RATIO SAP. - SAPROLITIC SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
. F - FINE SD. - SAND, SANDY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LIOUID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FlaD - FLL IN AFTER DRILLING St.- SILT, SLTY RS - ROCK FINGERNAIL TOPSOIL (T5.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
P;‘“S”C SEMISOL ID: REQUIRES DRYING TO FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RT - RECOMPACTED TRIAXIAL . ——— :
?Pr:?E - WET - (W) ATTAIN OPTIMUM MOISTURE FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: NA
el | pLastic LmiT FRAGS. - FRAGMENTS @ - MOISTURE CONTENT RATIO TERM SPACING TERM THICKNESS
PM VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM _L OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE EQUI ENT USED ON SUBJECT PROJECT WIDE 3 TO 10 FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: NA FEET
s L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
AEOUIES ADDITO I CME-45C [] cav aits automatic [ | ManvaL CLOSE .16 TO 1FOOT VERY THINLY BEDDED 2.03 - @.16 FEET NOIEo:
U Al INAL WA VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET BORING ELEVATIONS OBTAINED USING
- DRY - (D) }
ATTAIN OPTIMUM MOISTURE I:I CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 2.008 FEET R
SASTIETTY [ e vorLow ausers (e [ TNDURATION R2707C_Is_tnl_12080l.+in DATED 2-27-20I5
PLASTICITY INDEX (PD DRY STRENGTH [J cve-sse [] wero Faceo FinGeR BITS X~ 02 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 25 VERY LOW [] runc.-cersioe inseRTs — FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene ssear TeEST m HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
) cASING [ X] W/ ADVANCER
MODERATELY PLASTIC 18-25 MEDIUM POST HOLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH MODERATELY INDURATED
[] portasLe HosT [] wicone * STEEL TEETH (] weno ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
" TUNG.-CARB. SOUNDING ROD y
| Ll 0 ! INDURATED DIFFICULT TO BREAK WITH HAMMER.
CORE BIT [] vane srear TeST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




8/17/99

REVISIONS

SEESDONS$$$$$S6$$6668¢

PROJECT REFERENCE NO. SHEET NO.

R-2707C 3

RW SHEET NO.

BORING LOCATION PLAN O BNGER PENGINEER
Proposed Bridge
Structure 4
on -Y3- over —-L-

PRELDINART TLANS
) % | 3
& | R
¥ ,, = —L— POS 450+02.49 3
2 \ / ¢ ~Y3- POT 20+70.23 2
= = = 95" 37/ 388"

G d5 | L= SsCc 450+39.28 / A / &
I A3 \ © HE |
lQ ¥ W \\ AN §§ ?

(MY S \ e AR

N\
of Y &/
— \o© &

A \ \7} —=
EBI-A o
- 1A EB2-AQL —

T T T I. T o — L L L L T T T T T T T T T T T T @
SR st §f K i\\\ \') S\ s 524" E N sl 8} 3] § 8§ ®
SR sb 8] 3| A \\ L —Y3- 8 8 3
i 4% <
A L L 1 1 L T } ‘

_|‘ EB2_B\_ |

Ex.R/W (KIJ
/
/
f
|
2
\
C\
5
=

\ d

-Y3-
_._L——
(RT)

+70.00
210.00

\ (Y,

0 50 100
——
SCALE IN FEET




0 50 100 PROJECT REFERENCE NO. | SHEET NO.
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" —FEET— R-2707C 4
GENERALlZED SUBSURFACE PROFlLE 20’ Lt. of —Y3—: VE = 25 PROFILE
GROUNDLlNE PROFILE OBTAlNED FROM DTM PROVlDED BY OTHERS ' : :
880 |NFERRED STRATlGRAPHY IS DRAWN AT THE PROFlLE OFFSET WlTH THE BORlNGS PROJECTED ONTO THE PROFlLE 880

@ ROADWAY EMBANKMENT Red —brown, scat. Whlfe, med. stIff to v. sﬂff molst, mlcaceous, sandy, sllty CLAY W/grave/
. ROADWAY EMBANKMENT Red—brown stIff, molst, mlcaceous, f. sandy SILT.
@ RES/DUAL: Tan—orange, brown white, stiff,dry 7‘0 molst, highly m/caceous sandy SILT iw/rock frags.In pan‘

@ RES/DUAL: Tan—orange, brown white, stiff tfo v. sﬂf f, molst, hlgh/y m/caceous sandy 7‘0 cse. sandy, sapro/lﬂc SILT.
@WEATHERED ROCK: GNEISS.

@ CRYST, ALLINE ROCK: White, b/ue—gray, black, brOWn fresh fo sil. Weafhered w/sev. 7‘0 v.sev.wedthered lnferva/s
hard w/soft seams, close fo mod.close frac.spaclng,friable ln parfs, fe/dspar—b/oﬂfe—quarfz
GNE/SS w/megacrystic Mefagranlfe /ayers

rrrrrrrrrrrrrrrrrrrrr .RES/DUAL:thfegrayfan ‘tan—orange,brown,loose- to v.-dense; dry ‘to- molsfmlcaceousffo ese:gratn; saprolltic- SAND
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GENERALIZED SUBSURFACE GENERALIZED SUBSURFACE R-2707C _5
CROSS SECTION STA. 19+77 CROSS SECTION STA. 20+70
: 84°22'21" SKEW : : 84°22'21" SKEW ‘ i i
-Y3- -Y3- 3 ; ;
BBO. .80 880 S S S S ......880
o ey ke .l.....860 | 860 i 230LT &l e T .i.....860
v
/
)//-*///-*///—‘// . y 055 ! ‘
AR L T (60/0.0¥ —REC.=79, RAD=527, RMR= 4
&, © - REC.=I007, RQD=1007, RMR=68 1
800 ... sgoo|so0 . o = N\ i,R,E,C,,,',QQ/,,RQP,??/,,,RMR,,6,?3 ,,,,,,,,,,,,,,,,,,,,, 800
\—REC 100%, RQD=91%, RMR=53
B T8O ) T8O ....i.......780_
@ROADI/AY EMBANKMENT Red—brown med. StIff, molst, s// mlcaceous,t. sandy @ROA[MAY EMBANKMEW Red—brown, sﬁff molst, mlcaceous, élliy CLAY W/gravé/
: slity CLAY. : .RES/DUAL. Tan—orange, fan—brown—gray, brown. SHff,dry to Wef highly mlcaceous, sandy
760 .ROADI/AY EMBANKMENT Red—brown SHFf, molst, m/caceous f.sandy, S/LT : 760 | 760 ‘ SILT,saprollflc & rock frags.In part. : 760
""""""""""""""""" @'RES/DUAL'Réd’—'fdh,bbeh’ méd's'ﬁff"'ma/(sfh'/gh/y 'm'/'o'aceouggandy,'sapr'onﬂa""""""""""""""""" @RES/WAL- White; gray,tan, v.dense, dry to "70757"777’00'090115'f'fO'GSG'QTGIH'SUDFD'/WC SAND.
SILT w/rock frags. (D) WEATHERED ROCK: GNEISS. | | | |
@RES/DUAL. Tan-orange, brown, fan-brown loose, dry, mloaceous slity, subangu/ar, @CRYST ALLINE ROCK: Gray,whife, black, blus—gray, brown, fresh to mod. Wecn‘hered w/sev.
f. graln SAND, saprolltic ln part. fo: v.sev.wedthered Intervals, mod.hard w/soft seams,v.close fo
: @RES/DUAL. Tan-orange, tan-brown, brown, med. stiff fo .sﬂff molst, highly ! ! %ZZC%%S Zﬁ,‘,’fg‘s’“ ‘;ﬁ’}%gﬁ,‘g’i’yes{,’; %ﬁéﬁg%f&p%yebrfgﬂfe quartz ‘

740 ! mlcaceous, sandy fo cse. sandy & saprolltic . In part, SILT w/rock } 740 | 740 : ‘ : 740
R SRR : """"""" frags, = T e R N [ R @*CRYSZ"ALL’HVE"ROCK Whlfegrayb/aokosegram ‘fo- megaafysﬂcfreshvhordv/ide frac.-------- e
‘ : ‘ ‘ ‘ : spacing, feldspar—quartz—bidtite—muscovite MET. AGRAN/T E ;

@CRYST ALLINE ROCK GNEISS. ; W/gnelsslc fo//aﬂon In part,falntly ca/careous !
720 7200 7200 720
60 40 20 @ 20 40 60 60 40 20 Q 20 40 60

0 20 40 0 20 40
HORZ oo nmm——" | VE = NONE|  END BENT I- CROSS SECTION HORZ o n—" | VE = NONE BENT 1- CROSS SECTION




777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 PROJECT REFERENCE NO. | SHEET NO.
GENERALIZED SUBSURFACE R-2707C s
CROSS SECTION STA. 21+92 1 1
: 84°22' 21" SKEW ‘
760 B ] e A 760 | 760 N N R N 760
! } } } } } } ! .ROA[M’AY EMBANKMENT : Red—brown, whh‘e v. STIFT, molst, mlcaceou.s, sandy CLAY w/gravel. :
1 1 1 1 1 1 1 1 (B) RESIDUAL: Tan—orange, brown, med. stiff, molst, highly micaceous,.sandy SILT. 1
@RES/DUAL. Tan—orange, brown, white, stIff ro v. stIff, molst, h/gh/y mlcaceous, f. sandy SILT
w/ese.graln:quartz & sapro/lﬂc In part.
! ! ! ! ! ! ! ! @RES/DUAL. White, gray,v. dense dry, mlcaceous f.fo cse.graln, sub—angu/ar sapro//ﬂc SAND. ‘

740 740 | 740 (E) RESIDUAL: Tan-orange, brown, white, stiff z‘o v. stIff, molst, hlgh/y mlcaceous, cse. sandy : 740
777777777777777 SG,D/‘O/TT/C S/LT
| | | | | | | | (E) WEATHERED ROCK: GNEISS. 1 1 | |

@CRYSTALUNE ROCK: GNE/SS
20 i 720 ) 720 i 720
60 40 20 @ 20 40 60 60 40 20 Q 20 40 60
HORIZ. SCALE 0 20 40 HORIZ. SCALE 0 20 40
(FEET) e VE = NONE (FEET) s VE = NONE END BENT 2 - CROSS SECTION




NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y3 OVER L.GPJ NC_DOT.GDT 6/30/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT

LW BORELOG REPORT

SHEET 7

WBS 34491.1.2 |TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Delost, Robbie

WBS 34491.1.2 TIP R-2707C

COUNTY CLEVELAND

GEOLOGIST Delost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 4) on -Y3- over -L-

GROUND WTR (ft)

BORING NO. EBI1-A STATION 19+81

OFFSET 25ftLT

ALIGNMENT -Y3-

0 HR. Dry

COLLARELEV. 841.6ft TOTAL DEPTH 27.8 ft

NORTHING 582,934

EASTING 1,242,695

24 HR. Dry

SITE DESCRIPTION Proposed Bridge (Structure 4) on -Y3- over -L-

GROUND WTR (ft)

BORING NO. EB1-B STATION 19+86

OFFSET 10 ftRT

ALIGNMENT -Y3-

O HR. Dry

COLLAR ELEV. 8405 ft TOTAL DEPTH 27.2 ft

NORTHING 582,919

EASTING 1,242,663

24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 06/01/15

COMP. DATE 06/01/15

| SURFACE WATER DEPTH N/A

DRILLER Morgan, M.

START DATE 06/03/15

COMP. DATE 06/03/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| F gy |PEPTH v 0 SOIL AND ROCK DESCRIPTION BLEV] ELey [PERTH 0 SOIL AND ROCK DESCRIPTION
(ft) ) (f) | o5t | osft|o0sft] |0 25 50 75 100 | No. | /ol 6 | ecev. DEPTH (1) (ft) ) (f) | o5t | osft|0sft] |0 25 50 75 100/ | No. | ol @
845 | 845
I [ 8416 GROUND SURFACE 0.0
+ R LN ROADWAY EMBANKMENT 840.5 GROUND SURFACE 0.0|
840 . SO 840
-+ | LN Red-brown, med. stiff, sli. micaceous, f. 1 RESIDUAL
in - - NG sandy, silty CLAY (A-6). 1- - - Red-tan, brown, med. stiff, highly
836.9 T 47 N NE 1 - micaceous, sandy saprolitic SILT w/rock
7 5 5 dl " LN 17 frags. (A-4).
835 T *7 - t - 835 | 8356 49 | 5 5 1 "
4 \ | .
T B ERE | N}y 8336 _ _ _ _ _ _ _______________ 80 # -
+ S L Red-brown, stiff, micaceous, f. sandy, |- -
8319 + 97 4+ T - ; - - " t - SILT (A-4). 1
T - 910 - - 830.6 9.9 ot
830 - / L 894 122 830 3 3 4 4#7 M
T “fes RESIDUAL L
T K t Tan-orange, brown, loose, micaceous, -
826.9 + 14.7 3 7 7 /- - b silty, fine, sub-angular, SAND (A-2-4). e
s I ,‘4 o go5 |-825.6 T 14.9 . . 3 ’] "
8
1 L L 8236 I - X 0.
T [ o Tan-orange, brown, med. stiff, highly - 23 182
821.9 + 19.7 1. - micaceous, sandy SILT (A-4). o N Tan-brown, loose, highly micaceous, silty,
2 3 4 M
820 T o7 - - goo - 8206 7199 0 4 ) o 5 saprolitic, fine SAND (A-2-4).
4 | — ()3
T = i - @78 _ ________________ 23
816.9 1 24.7 10 B - Tan-brown, stiff, highly micaceous, cse.
i 1 3 3 & - M L 815.6 1+ 24.9 - iti
815 1 815 5 i 5 M sandy, saprolitic SILT w/rock frags. (A-4).
4 1 — [ 1)
S R U} EEE— ~=60/0.1%] e CRYSTALLINE ROCK s 8133 T 27.2 L 00,08 813.3 272
: 60/0.0] 60/0.0 Boring Terminated with Standard

Gneiss
Boring Terminated with Standard
Penetration Test Refusal at Elevation
813.8 ft in Crystalline Rock (Gneiss).

Penetration Test Refusal at Elevation
813.3 ft on Crystalline Rock (Gneiss).

Boring relocated due to underground
utilities.




NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y3 OVER L.GPJ NC_DOT.GDT 6/30/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

~—

WBS 34491.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Delost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 4) on -Y3- over -L-

GROUND WTR (ft)

BORING NO. B1-A

STATION 20+68

OFFSET 23 ftLT

ALIGNMENT -Y3-

0 HR. Dry

COLLARELEV. 848.2ft

TOTAL DEPTH 53.7 ft

NORTHING 582,851

EASTING 1,242,719

24 HR. Dry

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

| DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/09/15

COMP. DATE 06/09/15

| SURFACE WATER DEPTH N/A

Boring Terminated at Elevation 794.5 ft in
Crystalline Rock (Gneiss).

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v o SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5ft | 0.5ft | |0 2 %0 B 100/| No. ol 6| Etev. DEPTH (f)
850
T GROUND SURFACE 0.0
T L ROADWAY EMBANKMENT
T S Red-brown, stiff, micaceous, silty CLAY
845 4 | wigravel (A-6).
8436 1 4.6 R
T 6 6 8 . -fm M
840 I o
838.6 T 9.6 S Ly — )
I 1 3 5 .48 . M RESIDUAL
+ B G Tan-orange, brown, stiff, highly
T B R micaceous, sandy SILT (4-4).
835 I \
8336 T 14.6 -
T 5 5 7 © g2 D
830 I -
828.6 T 19.6 S R B
T 4 4 4 P I D
4 - .\\.\~ - - -
825 I R
<K 8242 _ _ _ _ _ _ __ _ __ ___ ___ 29
8236 7 248 4 T R R White, gray, tan, v. dense, micaceous,
1 R R B> 13 D fine to cse. grain, saprolitic SAND (A-2-4).
820 I P
8186 7296 | | | SR B
I T qio s M
815 I A
813.6 T 34.6 SRR B N
I 11 | 26 [ 11 SRIEEE IE oo M
I I A
810 T |
808.6 T 39.6 S R B BT A, 39.6
I 10071 S ST T T T 0009 Ik WEATHERED ROCK
T - R = Gneiss
805 | goas54 437 P 8045 437
s 60/0.0 - 6000 o e CRYSTALLINE ROCK
i .. Al %— Gneiss
L =
/
800 C CAT
- RS2 P
I 7L
795 i T
- (1945 53.7

SHEET 8



NCDOT CORE DOUBLE R2707C_GEO_BRDG_Y3 OVER L.GPJ NC_DOT.GDT 7/6/15

-

NCDOT GEOTECHNICAL ENGINEERING UNIT
CORE BORING REPORT

WBS 34491.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Delost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 4) on -Y3- over -L-

BORING NO. B1-A

STATION 20+68

OFFSET 23 ftLT

ALIGNMENT -Y3-

COLLARELEV. 848.2ft

TOTAL DEPTH 53.7 ft

NORTHING 582,851

EASTING 1,242,719

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

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 90% 08/25/2014

DRILL METHOD SPT Core Boring

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/09/15

COMP. DATE 06/09/15

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 10.0 ft

eLev| RUN IoeptH| RUN| DRILL RUN 51 samp. [BATaf L
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o DESCRIPTION AND REMARKS
(ft) (Min/ft) [ % % ) % % | G| ELEV.(f) DEPTH (ft)
804.5 Begin Coring @ 43.7 ft
8025+ 3771720 [N=60/0.0] 20) [ (18) [ re7 |20.0)| 0.1 =t 8045 CRYSTALLINE ROCK 437
802.5 1+ 45.7 %8% 100%| 90% "~ /100%]| 91% 7)@ White, blue-gray, black, brown, fresh to slight, weathered, w/sev. to v.
1 5.0 236 | (5.0) | (4.9) = sev. weathered intervals (52.4'-53.7"), hard, w/soft seams, mod. close to
800 1 201 |100%| 98% % close fracs., friable, in parts, feldspar biotite, quartz, Gneiss
T %gg RS2 \\/, w/megacrystic, metagranite layers (44.7'-46.5' & 50.7'-51.9').
T . - -~ 9@0°-20°; 2@40°
797.5 + 50.7 1:48 % R1=7, R2=17, R3=10, R4=12, R5=7, RMR=53
1 30 | 152 |(30) (29 A Rock Type E
205 . 2:02  |100%| 80% =~
794.5—+ 53.7 1:32 Y —794.5 53.7

Boring Terminated at Elevation 794.5 ft in Crystalline Rock (Gneiss).

SHEET 9



CORE PHOTOGRAPHIC RECORD SHEET 10
PROPOSED BRIDGE STRUCTURE 4 ON -Y3- OVER —L-
WBS 34491.1.2 TIP R-2707C

10 14 15 {5 17 {8
I T |

A e e e e

B1-A, 20+68, 23’ LT. Box 1 of 1




NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y3 OVER L.GPJ NC_DOT.GDT 7/6/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT
LW BORELOG REPORT

WBS 34491.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Delost, Robbie
SITE DESCRIPTION Proposed Bridge (Structure 4) on -Y3- over -L- GROUND WTR (ft)
BORING NO. B1-B STATION 20+63 OFFSET 3ftRT ALIGNMENT -Y3- O HR. 21.2
COLLAR ELEV. 846.2 ft TOTAL DEPTH 45.4 ft NORTHING 582,848 EASTING 1,242,693 24 HR. 31.1
DRILL RIG/HAMMER EFF./JDATE HDR0404 CME-45C 90% 08/25/2014 | DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE  Automatic
DRILLER Morgan, M. START DATE 06/08/15 COMP. DATE 06/08/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(%TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 05ft | 0.5ft | O 2 50 s 100/ | NO. | Amol| 6 | ELev. (i) DEPTH (ft)
850 B
T [~ 846.2 GROUND SURFACE 0.0|
845 T 1 B RESIDUAL
T T B Red-brown, medium stiff, highly
1 1. | micaceous, f. sandy, SILT w/gravel (A-4).
1 ]. L
840.9 53 i{- |
840 T 1 3 3 a |
70
I 1. i
1 I .. L
835 835.9 10.3 | . . o
1 2 2 3 we |
T - [ 884 _ __ _ __ 128
T Voo Tan-brown-gray, stiff, highly micaceous,
8309 1 153 A B cse. sandy, saprolitic SILT w/rock frags.
SV B A-4).
830 T T [ 3 |5 a‘ls » (A4
T b B
825.9 1 20.3 . . |
825 T 1 5 6 l\ 1 N
I S i
8209 | 253 I i
820 1 4 4 9 _+ |
13
+4 . ' .. .
815 815.9 1 30.3 . | . |
I 5 4 | 6 —~+m L
8125 T 33.7 - '_';__'_'_'_'__'_'_'_'__;; .- - 8125 33.7
+ 60/0.0 ST T TS T T T T T T Teo0.09 —— =i CRYSTALLINE ROCK
810 I - R 7\‘%__ 809.6 Gneiss 36.6
T %: Metagranite
1 RS-4 s
805 I o
1 L 803.7 42,5
T _RS-5, = Gneiss
4 = N
4 %- 800.8 45.4
41 - Boring Terminated at Elevation 800.8 ft in
1 - Crystalline Rock (Gneiss).
I L Boring relocated due to underground
T o utilities and steep embankment.

SHEET 11



NCDOT CORE DOUBLE R2707C_GEO_BRDG_Y3 OVER L.GPJ NC_DOT.GDT 7/6/15

‘% NCDOT GEOTECHNICAL ENGINEERING UNIT

CORE BORING REPORT

WBS 34491.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Delost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 4) on -Y3- over -L-

BORING NO. B1-B

STATION 20+63

OFFSET 3ftRT

ALIGNMENT -Y3- O HR.

COLLARELEV. 846.2 ft

TOTAL DEPTH 45.4 ft

NORTHING 582,848

EASTING 1,242,693 24 HR.

GROUND WTR (ft)

21.2
311

DRILL RIG/HAMMER EFF./DATE HDRO

404 CME-45C 90% 08/25/2014

DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Morgan, M.

START DATE 06/08/15

COMP. DATE 06/08/15

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTAL RUN 11.7 ft

R1=4, R2=20, R3=20, R4=20, R5=4, RMR=68
Rock Type E

eLev| RN IpepTh| Run| BRILL RUN 55| SAMP. [reeros| &
@ | EXBV [Ty | @ | RATE R('%?- R(%D NO. R('%?- R(%D o DESCRIPTION AND REMARKS
(ft) (Minfft) | o % i % % | G| ELEV. () DEPTH (ft)
812.5 Begin Coring @ 33.7 ft
2%%-2 ggz 1.7 [N=60/0.0] (1.2) [ (1.1) (23) [ @5 K=t 8125 CRYSTALLINE ROCK 337
: : 335 | 7196 | 65% )RS3 | 799% | 529% [Z'=r Gray, white, black, sli. to mod. weathered w/seams sev. to v. sev., mod.
810 5.0 \1:30/0.7 24222 ? wisea ; ev., |
: 207 | @9 | 4.9 L8096 hard to hard, v. close to close frac. spacing, friable at discontinuities, 36.6
2:34 98% | 88% (5.9) | (5.9) W feldspar-biotite-mascovite gneiss w/trc. garnets.
2:32 100%) 100% 7~ 10@0°-10°
805.8 T 40.4 #i3 RS-4 = R1=4, R2=13, R3=10, R4=12, R5=7, RMR=46
805 50 | 2111 | (5.0)| (5.0) as _ _Rock Type E _ _
2:47 1100%]|100% 1. 803.7 White, gray, black, cse grain to megacrystic, fresh, v, hard, wide frac. 425
1:22 RS-5 [ (2.9)| (2.8) = spacing, feldspar-quartz-biotite-mascovite, metagranite, w/gneissic
1:55 —[100%| 97% ﬁi\% foliation in part, faintly calcareous
800.8 | 454 1:59 P21 s00s 40° 45.4

Gray, black, white, fresh, hard, mod. close frac. spacing,
feldspar-biotite-gneiss, faintly calcareous
2@10°-15°
R1=4, R2=20, R3=20, R4=20, R5=4, RMR=68
Rock Type E

Boring Terminated at Elevation 800.8 ft in Crystalline Rock (Gneiss).

Boring relocated due to underground utilities and steep embankment.

SHEET 12



CORE PHOTOGRAPHIC RECORD SHEET 13
PROPOSED BRIDGE STRUCTURE 4 ON -Y3- OVER —L-
WBS 34491.1.2 TIP R-2707C

{ 14 135
L

4 5 g e S T g s
I AR

B1-B, 20+63, 3' RT. Box 1 of 2 B1-B, 20+63, 3' RT. Box 2 of 2




NCDOT BORE DOUBLE R2707C_GEO_BRDG_Y3 OVER L.GPJ NC_DOT.GDT 6/30/15

Z_ & NCDOT GEOTECHNICAL ENGINEERING UNIT

~—

BORELOG REPORT

SHEET 14

WBS 34491.1.2

| TIP R-2707C

| COUNTY CLEVELAND

| GEOLOGIST Delost, Robbie

WBS 34491.1.2

TIP R-2707C

COUNTY CLEVELAND

GEOLOGIST Delost, Robbie

SITE DESCRIPTION Proposed Bridge (Structure 4) on -Y3- over -L-

BORING NO. EB2-A

STATION 21+79

OFFSET 27 ftLT

ALIGNMENT -Y3- O HR.

COLLARELEV. 853.8 ft

TOTAL DEPTH 66.8 ft

NORTHING 582,747

EASTING 1,242,757 24 HR.

GROUND WTR (ft)
65.0
Dry

SITE DESCRIPTION Proposed Bridge (Structure 4) on -Y3- over -L-

GROUND WTR (ft)

BORING NO. EB2-B

STATION 21+82

OFFSET 18 ft RT

ALIGNMENT -Y3- O HR. Dry

COLLARELEV. 861.5ft

TOTAL DEPTH 47.3 ft

NORTHING 582,730

EASTING 1,242,715 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HDR0404 CME-45C 90% 08/25/2014

DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER Morgan, M.

START DATE 06/01/15

COMP. DATE 06/01/15

| SURFACE WATER DEPTH N/A

DRILLER Morgan, M.

START DATE 06/02/15

COMP. DATE 06/02/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BLEV| F gy |PEPTH v 0 SOIL AND ROCK DESCRIPTION ELEV| F gy |PEPTH 0 SOIL AND ROCK DESCRIPTION
(ft) (ft) 2 7 1 (ft) (ft) 2 7 1
(f[) 0.5ft | 0.5ft | 0.5ft 0 ‘5 5‘0 ‘5 00 NO. MOI| G ELEV. (it) DEPTH (it) (f[) 0.5ft | 0.5ft | 0.5ft 0 ‘5 5‘0 ‘5 00 NO. MOI| G
855 | 865
1 | 853.8 GROUND SURFACE 0.0| 1
4 1 - ROADWAY EMBANKMENT 4
1 | = Red-brown, white, very stiff, micaceous, 4 861.5 GROUND SURFACE 0.0
1N - | - sandy CLAY w/gravel (A-6). + -T- - RESIDUAL
850 1 N | 860 1 ' T b di Siff. highl
849.0 48 t } an-orange, brown, medium stiff, highly
T 5 8 12 +20 M B 1 |: micaceous, f. sandy SILT (A-4).
+ i - 856.7 ¢ 48 | 5 s A
845 I o | 5448 9.0| | 855 I '+8 ) M
844.0 9.8 N L RESIDUAL 4 SRR
1 2 3 5 &8 - M - Tan-orange, brown, white, stiff, highly +4 1
+ -l - - micaceous, sandy SILT w/cse. grain 851.7 + 9.8 I 3 o e e -
840 _—: - —_ quartz (A-4). 850 _—: -*7 .- M
830.0 | 14.8 1 i 1 g -
1 2 3 4 + . M 1 g -
+ I - - 8467 1 148 | . . 1
835 I l' o o 845 I 9% M
saa0 ] 198 | . . Lo y i 1 |l . R T
T 6 - - B T L Tan-orange, brown, stiff to v. stiff, highly
T A - 841.7 + 19.8 1 3 5 - - micaceous, f. sandy, saprolitic SILT (A-4).
830 I A o 840 I KN M
829.0 | 248 AT i 1 I
1 2 4 5 .9 - M L 1 i
T+ b - 836.7 £ 248 1 2 5 -l
g5 | T e o B35 | T o M
824.0 | 298 L B 1 L
- 2 4 7 - }11 - M - - - [ - -
+ 1 L salzgzo8t L L N
s20| T 3 o 0| T Cbu M
819.0 | 348 I i 1 A
T 2 | 5| 6 : *11 : M i T A
T+ - J - o 826.7 + 34.8 8 8 5 - \
815 I T o 825 I L M
8140 | 308 DU I I i 1 RV
T 7 16 | 43 [ S I S M 813.0 40.8 1 A
1 T _? A 8115 White, gray, very dense, micaceous, fine 423 821.7 4 398 . .
1 —_—r———— —=— to cse. sub-angular saprolitic SAND I P 13 10 I
- : b-angul litic S : A M
810 I | (A-2-4). / 820 1T P23
809.0 { 44.8 5 5110 ) Tan-orange, brown, white, stiff to v. stiff, 1 ol
T+ Y T M - highly micaceous, cse. sandy, saprolitic + -l
+ - b - SILT (A-4). 816.7 + 44.8 . 5 . - -*J-
805 T S - 815 T o u M
804.0 | 498 1 N 814271 473 J Py 814.2 47.3
T 6 | 11| 10 ey M B T 60/0.0 60/0.0 C Boring Terminated with Standard
T ./ K T L Penetration Test Refusal at Elevation
1 g - | 1 | 814.2 ft on Crystalline Rock (Gneiss).
800 K | 1 |
799.0 | 548 T i 1 L
T 4 6 8 : _‘1 . M r T B
+4 . ‘. . L +4 -
795 I e - I C
7940 | 598 N i 1 L
T 7 7 |10 o M B 1 B
I - i 1 L
790 I : B I L
789.0 | 64.8 .- P P .. - 7885 65.3 + -
+ 33 167/0.1 B bt Rttt R TOUTOX: WEATHERED ROCK T -
7870 | 6638 787.0 Gnei 66.8 T C
1 60/0.0 60/0.0 B neiss T B
Boring Terminated with Standard
T B Penetration Test Refusal at Elevation T B
1 | 787.0 ft on Crystalline Rock (Gneiss). 1 r
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UNIT | UNCONFINED | YOUNG'S | SPLITTING TENSILE
SAMPLE | BORING | pgpryy (r1)| ROCK TYPE | UHOVOU Iég]))] LENGTH (FT) | DIAMETER (FT) | WEIGHT | COMPRESSIVE |MODULUS|  STRENGTH REMARKS
(PCF) | STRENGTH (PSD | _ (PSD) (PSI)
RSA | BI-A | 442446 Gneiss CZbg | 90% 0333 0.165 1708 7,287 : : fresh-sii wihd.
RS2 | BI-A | 488492 Gneiss CZbg | 98% 0329 0.166 1704 8,062 i : fresh-sli. wihd,
RS3 | Bi-B | 344348 Gneiss CZbg | 65% 0.329 0.166 169.9 5,730 : : sli--mod. wthd.
RS4 | BB | 39.0-394 | Metagranite Ocg | 82% 0337 0.166 157.9 5,322 . : fresh
RS5 | BI-B | 426430 Gneiss CZbg [ 100% 0333 0.165 168.7 6,187 i : fresh
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DIVISION OF HIGHWAYS
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COUNTY _CLEVELAND
PROJECT DESCRIPTION _US 74 BYPASS FROM EAST OF
NC 226 TO EAST OF NC 150

SITE DESCRIPTION BRIDGE NO. 470 ON -Y4- REV
(MCBAYER-SPRINGS RD) OVER -L- (US 74 BYPASS)
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STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-2707C 1113

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.C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS,ROCK CORES AND SOIL TEST DATA ARE NOT 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 INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. 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.

PERSONNEL
B. WORLEY, PG

B. SMITH, PG

J. BARE

T. BRIGMAN

INVESTIGATED BY _B- WORLEY

DRAWN BY _B- WORLEY and B. SMITH

CHECKED BY _D- DEWEY, PE

Summit Design and
SUBMITTED BY Engineering Serives, PLLC

DATE _ MAY, 2015
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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.

R-2707C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT

ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO

1S BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6

T 206, ASTM D1586). SOIL CLASSIFICATION

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

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

HARD ROCK

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

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

SPT REFUSAI

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

ARGILLACEQOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
A NOTABLE PROPORTION OF CLAY [N THEIR COMPOSITION, SUCH AS SHALE, SLATE,ETC.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION e ———— ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE 70 COARSE GRAIN TGNEGUS AND WETAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gg;ﬁt&%ms WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
RO ad [ A5 [ A5 [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
s NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN SRR S
CLASS. AT COMPRESSIBILITY N SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SLIGHTLY COMPRESSIBLE L <31 ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
SYMBOL MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 (SCE;J)IMENTARY ROCK [ : I gszsE;gggLé :::ocx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
— LETC.
1o PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2‘005 ORGANIC MATERIAL B - TR OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
ORGANIC_MATERIAL SoiLs OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-52 TRACE 1- 107 HAMMER IF CRYSTALLINE. SLOF;";OL';EALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 20 - 35% VERY SLICHT ROCK CENERALLY FRESH, JOINTS STAINED, SOME JOINTS Mav SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 4 x| 41N |40 Mx| 411N [ 40 Mx | 41 MN |40 Mx| 41 MN W SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_OIRECTION IDIP_AZIMUTH)
ITTLE OR Y 7 y
Pl 6MX | NP |10 Mx| 10 Mx| 1L [ 10MN | 10 MX |1 MX | 11 MN | 11 MN ;wémz HIGHLY HIGHLY ORGANIC > 1o > 207 HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
RO INDEX | @ 0 ° amx_ [amx |12 mx]is wx[nomx]  amounts oF ORGenc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
TSR TYPES |STOE FrAGs. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) I INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MR | GRavEL, ao | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AvA. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sawp | MO | CRAVEL AND SaND SouLs SoLs vy _ STATIC WATER LEVEL AFTER 24 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
GENRATIG Fal 10 Mew PERCHED WATER. SATURATED ZONE, OR WATER BEARING STRATA B DULL SOWND UNDER HAVNER BLOWS AND SHOMS SICNIFICANT LOSS OF STRENGTH 45 COMPARED | oo o o
45 SUBGRADE EXCELLENT 0 G0OD FAIR TO POOR POOR POOR | UNSUITABLE O~ SPRING OR SEEP o o0 LOW W u FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROWP IS < LL - 30 :PIOF A-7-5 SUBGROUP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL —i?m:”o" (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
RANGE OF STANDARD RANGE OF UNCONFINED (MOD.SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SDUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE COMPACTNESS OR PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23/9%  pIp & DIP DIRECTION [F_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT<) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH T R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SyMBOL 0FT our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROC INS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 10 10 30 wa ARTIFICIAL FILL (&) OTHER CONE PENETROMETER If_TESTED, WOULD YIELD SPT N VALUES > 188 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COHESIVE) DENSE 32 T0 58 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY' INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.25 = = INFERRED SOIL BOUNDARY Q CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE [S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 9.25 70 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. JF TESTED, WOULD YIELD SPT N VALUES < 190 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.0 =77=77= INFERRED ROCK LINE 'O MONITORING WELL $ WITH CORE COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (ROD) - & MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 T0 15 170 2 SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 10 30 270 4 wrreet ALLUVIAL SOIL BOUNDARY A PIEZOMETER (O~ SPT N-VALUE ALSO AN EXAMPLE
HARD > 30 >4 b INSTALLATION - RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ROCK.
- VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 Ei‘?i?ﬁ?fm gngt?&s;iémw :SXEEAVATION - ﬁ zggléﬁzglénagtsg?quBé SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 0.42 025 0075 0.853 N B W keer e | wero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLaY UNDERCUT NN\ acceprasLe DEGRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR) privny oy SAND SAND oL P MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F_sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 .05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
SIZE  IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL. - CLAY MOD. - MODERATEL Y 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION CUIDE FOR FIELD MOISTURE DESCRIPTION | pyr _ py aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
-~ SATURATED - USUALLY LI0UID: VERY WET. USUALLY OPT 'O'IJ;N:‘:‘T"I:O PENETRATION TEST zgp'_ 'Szzzngzkgf gs- Bg";'(” _— PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
y | ey : ’ o VERY CAN BE CARVED WITH KNIFE, CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
(SAT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
10UID LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
b oo L FOSS. - FOSSILIFEROUS SLL - SLIGHTLY RS - ROCK FINGERNAIL, TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOL ID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
RANGE - WET - (W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-II5
®0p L | prastic LMt HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS N 583,217.3760
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET "
oM OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MOISTURE WIDE 3 TO 1@ FEET THICKLY BEDDED 1.5 - 4 FEET E 1,245,136.1329 ELEVATION: 872.98 FEET
-+ ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: _
st | SHRINKAGE LIMIT MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
[] cMe-asc cLAY BITS automatic [ | ManvaL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET MILo:
" DRY - (O REQUIRES ADDITIONAL WATER TO : VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 0.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 6" HOLLOW AUGERS [mE: O~ INDURATION
PLASTICITY INDEX (P DRY STRENGTH ] cve-ss0 [] wero Faceo FinNGeR BITS X 02 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [ tunc.-carsioe INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 615 SLIGHT [J vene sear TesT [ cosis [] s eovencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [[] Post HoLE DIGGER GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] rortasLE HoIST [ rricone "STEEL TEETH | [ wano aucen MODERATELY  INDURATED BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR . R )
S i S I e
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT |:| VANE SHEAR TEST

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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0 50 100 | PROJECT REFERENCE NO. | SHEET

77777777777777777 i,,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,J,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,i,,,,,,,,,,,,,,,,,i,,, e R-2707C 4
| | | | | | | | | FEET
VE = 51 BRIDGE 470

—Y47 REV Centerline PROFILE

890 i
EB2-B
: ; Y4+ REV 25422

; BI-8 1 - 27RT

4Y4- REV i23+90 ! 3
T N SO SR EB-B. ... 20RT e b

-Y4- REV 22+g56 § B R e +~ EXISTING GROUND
20RT T | @ |

870 ,/f 5 I :

O
PR RESIDYALY | red—brown, orange—brown;
| | | | N med/"um sz‘i’ff 1o
S/LT (A 4)

brownand grays
Sabm//" fic, écmdy | |
EVLT'(%K 5)

hard, nncaceousC}—{

and ckwey

\

ﬁﬁﬁﬁ

7
A

fffffffffffffffff DRYREC 597
! ! ! ! ‘ : ROD 57%

\/;_\
AL

\

/

”\i\

/

TR

820

””””””””” S0 ICRYSTALLINE ROCK:

/

ﬁm\

/

/

TR

2

o
IR
4‘&\\

sNote: Bc‘;rmgs ploHeﬁ using Geop‘ok on the ré707c rdy prj'o Y4.dgn @WEATHERED ROCK (B/Of/fe GNG/SS)

profile WI'I'h both cllpped onto 'I'hIS profile grld sheet.

*Note: S'I*ro-hgrophy drown fhr0ugh the bormgs with
both projected onto the -Y4- centerline profile.

20+50 21+00 21+50 22+00 22+50 23+00 23+50 24+00 24+50 25+00 25+50 26+00 26+50 27+00




PROJECT REFERENCE NO. | SHEET

0 10 20
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N ——
FEET
VE = 11

R-2707C s

BRIDGE 470

END BENT 1 Cross Section

890 } ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 890 _
X N N S SN N S R R BB o80.
FBI-A 1 1
Y4 REV 22+66 1 1
—Y4 REV 22+97 3 EXISTING GROUND
- 20LT 2ORT | |
&0 ——m T T T TR B T A A A 870
| j:
RESIDUAL: | red Drown omnge*[)rown @_ §
B0 O _brown, gnd gray, stiff-fo...—. O S P SO PS SOS 860
| hard, micaceous, sapro//z‘/c @_ §
©— sandy S/LT (A=), |
N R R R N ¢ . [ N A 0 IS R S S R N 850
R R S -~ T« 5555“*‘~~~,‘ ,,,,,,,,,,,,, - ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 840
@ __ \ ORIz
| | | | G0k ":_— m e W T T
W o =prErET W T_WW‘W—/T ffffffff AN e B N N o
‘ ‘ 1 ‘ CRYSTALL/NE ROCK: (B/oz‘/z‘e Gne/ss) ‘ §
820l R S S N S 820
@WEATHERED ROCK: (B/Onfe Gne/ss)
B0 Q RES /DUAL,,@[QWD ,b,cz,r,d, micaceous ,5@@[@[[7‘,/@, ,,,,,,,,,,,,,,,,,,,,,, 10,

scmdy SILT (A —4)

*Note: Ground line cuit at -Y4- REV.Station 22+84.00 along I127° 56’ 19" skew.
Gr0undiline produced} using Geopak: and R2707C_|S,1nl-l2080l.ﬂn.3
Stratigraphy was drawn with the borings projected onto the section.

-45 -35 -25- -15 -5 5 15 25 35 45




0 10 20 | PROJECT REFERENCE NO.| SHEET
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 —FEET— R-2707C 6
VB - 1 BRIDGE 470
) _BENT 1 Cross Section
890 b }LJLJLS%
@ ~ BI-B
i i i i o BlA i : -Y4- REV 23+90 : i ‘ 1
880 e T o Y4~ REV-- 2442} e A L R /EX'ST'NGAGROUND+880
i i ‘ ‘ 20T I R B e R
S e B O
870 T @)= ... 870
T i 1 i
®— i
RE SIDUAL: | |red—brown,orange—brown, ©&— |
R T e @= |brown, and-gray,medium-sHit- S M
| 10 1hard, micaceous, saprolitic,
| | ©— |sandy SILT (A=4)and clayey |
| | | | | ©— |
: D T i 850
i i O i
i i i
| (D e B A e ——— i 840
‘ 00/0.6 ﬁ |
60/0.0 ﬁ
3 i S N =) s = A0 - T S N S N S =)
| | | REG 997
1 1 — = 2 ROD 57
820 _@f Rty (LU o = 2 0
”””””””””””””””””””””””””””””” ?:—’-/3777_;]?77// 7240 e ,I-;”’"ﬂ""’"’"’"’"*"’"’"""""’"’"’"’"’"’ﬂ"""’"""’"*""""""""
‘ 3 CRYSTALL/NE ROCK ( B/oz‘/z‘e Gne/ss)
810 B. 1. 810

*Note: Gr0und line cwr at -Y4- REV: Sfoﬂon 25+05 50 along 127° 56 19" skew.
Ground ' line produced using Geopak and R2707C. Is +nI_12080L tin.:
Sfrohgrophy was drown with the bornngs prOJecfed onto 'rhe section.

@ WE ATHE RED F\’OC K:( B/ otite Gne/ 55)

-45 -35 -25

-15 45

25 35 45




0 10 20 | PROJECT REFERENCE NO. | SHEET

,,,,,,,,,,,,,,,,, | ———— 207G ;
| | | | | | | | | | VE = 11 BRIDGE 470

END BENT 2 Cross Section

900 L } ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 900
8O0 890
EB2-B
| | | | -Y4- REV 25+22 EXISTING GROUND
| | | | | EB2-A | | | 27 RT N VA
880 I ] —Y4RE\/25+77 ,,,,,,,,,,,,,,,, e N A A 880
| | e ___ k=T | | | | |
| N : : ies | | | | | 1 1 |
870 P I T (5 e - R O TS S A R 870
— | | | | | | | | | | | | |

red brown omnge brown brown | ; ; |
and._gray,stiff to hard,. Q= { ASSSSN SSSS SU 860
micaceous, sa,oro//z‘/c scmdy S/%, | 1 1 1

(A=4) and ckwayfﬂLT’(A -5)

80 S ] SN O == | | | | N S N S 850

v |
LSRN U U R E 045 AU R @Y N U S

@0 ,,,,,,, O ,,,,,,,,,,,,,,,, IO, I SRS N S )

; ; ; ; ‘ \ . @ ; ;
W0 GRXSTALL/NERQCK (er/fe@n@ss)ﬁ/?/‘:f/?sz/; ffffffffffff 520
*Note: (;sr0und line cwir at -Y4- REVISfohon 25+37‘,25 along 127° 56 19" skew. @ WEATHERED ROCK (B/Of/f@ GDG/SS)

Ground ' line produced using Geopak: and R2707C_Is.tnI_12080L.tin,:
Stratigraphy was drawn with the borings projected onto the section.

-45 -35 -25 -15 -5 5 15 25 35 45




NCDOT BORE SINGLE R2707C_GEO_BRDG0470_GINT.GPJ NC_DOT.GDT 4/14/15

\\ 7

Z & NCDOT GEOTECHNICAL ENGINEERING UNIT
LW BORELOG REPORT

WBS 34497.1.2

| TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.
SITE DESCRIPTION Bridge No. 470 on -Y4- REV (SR 1827) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB1-A STATION 22+97 OFFSET 20 ftLT ALIGNMENT -Y4- REV 0HR. Dry
COLLARELEV. 8708 ft TOTAL DEPTH 37.1 ft NORTHING 583,297 EASTING 1,245,041 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE  SUMO0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 04/07/15

COMP. DATE 04/07/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)TH »5 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ‘ ‘ ‘ NO. | /mol| G | ELEV. (ft DEPTH (ft
875
GROUND SURFACE 0.0)
870 I RESIDUAL
R Brown, red-brown, to orange-brown,
-] micacous, saprolitic, sandy SILT (A-4)
866.7 + 4.1 . . . R
865 © 912 M
.
.
861.7 9.1 - -
860 S LS 8] en M
I
S
856.7 4+ 14.1 .
855 AT S 'ihz M
o1
sstzptanf oL L
850 "o D
\
A
846.7 + 24.1 . s 110 B Y
845 ° *15 : D
'_'__'_"_'__'_'_"__'_'_'_' 271
1 WEATHERED ROCK
841.7 + 291 000 Cee - + (biotite gneiss)
840 3 - 100/0.3
336
867 F 31 a7 RESIDUAL
835 ! M Brown, micaceous, saprolitic sandy SILT 36.0
8337 4+ 371 S N § (A-4) /37
6070.0 60/0.0 WEATHERED ROCK
(biotite gneiss)
CRYSTALLINE ROCK

(biotite gneiss)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 833.7
ft on Crystalline Rock (biotite gneiss)

Harder drilling at 27.1" interpreted as WR
Softer drilling at 33.6" interpreted as residual
Harder drilling at 36.0" interpreted as WR

NCDOT BORE SINGLE R2707C_GEO_BRDG0470_GINT.GPJ NC_DOT.GDT 4/14/15

\\ 7

Z & NCDOT GEOTECHNICAL ENGINEERING UNIT
LW BORELOG REPORT

SHEET 8

WBS 34497.1.2

| TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Worley, B.
SITE DESCRIPTION Bridge No. 470 on -Y4- REV (SR 1827) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB1-B STATION 22+66 OFFSET 20 ft RT ALIGNMENT -Y4- REV 0HR. Dry
COLLARELEV. 872.0 ft TOTAL DEPTH 38.1 ft NORTHING 583,295 EASTING 1,244,990 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE  SUMO0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 04/02/15

COMP. DATE 04/02/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ® %0 s 190] | NO. [ moi| G | ELev.ay DEPTH (ft
875 |
T [ 8720 GROUND SURFACE 0.0
1 ST RESIDUAL
870 1 | Red-brown to tan-brown and gray,
1 R P micaceous, saprolitic, f. sandy SILT (A-4) w/
8683 T 3.7 .. some CR fragments
4 6 7 +13 M
865 1 e
8633 T 87 ; |l ;
+ 3 7 8 : ?15 D
860 I 1
858.3 T 13.7 5 s 171 : :||:
1 . 917 D
855 I : I/ :
853.3 T 18.7 A
1 3 5 6 T @11 D
850 1 “
8483 T 237 A
i 2 5 9 & | D
N
845 I NG
8433 T 287 e . SO
1 .. .\?43 . D
840 1 e
1 .
| 8383 T 33.7 | I I
T 3 | 66 [34/01 S e A 837.5 345
T 1001069 T WEATHERED ROCK
835 I sttt %‘_ (bictite gneiss)
833.9 | 381 4 1 8339 38.1
60/0.0 60/0.0 CRYSTALLINE ROCK

(biotite gneiss)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 833.9
ft on Crystalline Rock (biotite gneiss)

Harder drilling at 27.5" interpreted WR




NCDOT BORE SINGLE R2707C_GEO_BRDG0470_GINT.GPJ NC_DOT.GDT 4/14/15

\ )y

2 & NCDOT GEOTECHNICAL ENGINEERING UNIT
LW BORELOG REPORT

WBS 34497.1.2

| TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.
SITE DESCRIPTION Bridge No. 470 on -Y4- REV (SR 1827) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-A STATION 24+21 OFFSET 20 ftLT ALIGNMENT -Y4- REV 0HR. 40.0
COLLARELEV. 874.9 ft TOTAL DEPTH 53.1 ft NORTHING 583,203 EASTING 1,245,121 24 HR. 36.7

DRILL RIG/HAMMER EFF./DATE  SUMO0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 04/07/15

COMP. DATE 04/08/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE(E)TH o » 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5f | 0.5ft | 0.5ft ‘ ‘ ‘ NO. | /mol| G | ELEV. (ft DEPTH (ft
875 GROUND SURFACE 0.0|
1 T RESIDUAL
4 i P Red-brown, micaceous, clayey SILT (A-5)
8713 T 36 -
870 I S BN B R T
1 o 888 _ _ _ _ _ _ _ __________ 61
4 L Brown and orange-brown, saprolitic,
a63 T 86 . I . micaceous, sandy SILT (A-4)
865 I 2 3|3 i
1 A
1 Ao
861.3 T 13.6 0o
860 I S 34| e
+ - \. -
1 Sy -
856.3 T 186 Y
855 I S 2
1 R I
4 . | -
851.3 T 23.6 ol
850 I S IR A N Y
1 .
1 R
8463 T 286 -
845 I a1 4715 'I‘g'
1 Vo
8413::336 :\\:
840 I 51 7] 6 ¥
1 S
1 e
836.3 T 38.6 J A B R, 386
835 T 36 [64/0.4 T 1 0[')/()'9} WEATHERED ROCK
__: T i s (bictite gneiss) 4.2
1 . .|_. T - T - RESIDUAL
8313 T 436 S o Brown tvorange-browndanSdl E‘Ir'a);i iaprolitic,
830 T 3 7 7 Y C micaceous, sandy (A-4)
+4 - .\.\ [ o
1 D n
N
8263 T 486 NG T
825 T 15 28 19 R R Y A B
1 B N TS R 1 - 52.3
8218 - 531 P NP o WEATHERED ROCK 53.1
T 60/0.0 60/0.0 - \ (biotite gneiss) /
T ~ CRYSTALLINE ROCK
T r (biotite gneiss)
1 L Boring Terminated with Standard
4 L Penetration Test Refusal at Elevation 821.8
1 I ft on Crystalline Rock (biotite gneiss)
1 i Softer drilling at 41.2" interpreted as residual
4 - Harder drilling at 52.3" interpreted as WR
1 - Auger refusal at 53.1'

NCDOT BORE SINGLE R2707C_GEO_BRDG0470_GINT.GPJ NC_DOT.GDT 4/14/15

\ )y

2 & NCDOT GEOTECHNICAL ENGINEERING UNIT
LW BORELOG REPORT

SHEET 9

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.
SITE DESCRIPTION Bridge No. 470 on -Y4- REV (SR 1827) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-B STATION 23+90 OFFSET 20 ft RT ALIGNMENT -Y4- REV 0 HR. N/A
COLLARELEV. 877.1 ft TOTAL DEPTH 64.1 ft NORTHING 583,200 EASTING 1,245,071 24 HR. 37.6
DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014 | DRILL METHOD SPT Core Boring HAMMER TYPE Automatic
DRILLER Bare, J. START DATE 04/08/15 COMP. DATE 04/08/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf't':)\’ ELEV DE(E)TH v o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft | |0 2 %0 7 190] | NO. [ moi| G | ELev.ay DEPTH (ft)
880 |
T GROUND SURFACE 0.0
T T RESIDUAL
875 1 | Red-brown, clayey SILT (A-5)
874271 29 .
T 2 5 | 7 e
T -9 ez _ _ 54
870 4 S Brown to orange-brown and gray, saprolitic,
8692 T 7.9 I micaceous, sandy SILT (A-4)
T (235 e
1 R
865 T S
8642 12.9 \
SO I N B I ¥
1 A T
860 __: o ! i
85921 17.9 I
T e e 7| e
855 T i || o
854271 229 !
I N B A R 375
1 S
850 _-: N
84927 27.9 1
1 A0S 8] e
1 . \.\
845 T TN
84427 329 e . TOIN T
1 .\034\.\....
1 AR IR Bt S
840 I ~
83927 37.9 < 37.9
T 47 [53/0.1 T 10006® WEATHERED ROCK
1 o e (bictite gneiss)
855 | paaataz s 27
T 60/0.0 %\//J/' CRYSTALLINE ROCK
T =il (biotite gneiss)
T =i
830 I CAL
1 7L
1 L
5| T =
1 fgﬁ/\_
820 I AT
1 2
T =i
815 I ﬁf/f -
T ﬁgﬁf' 813.0 64.1
1 L Boring Terminated at Elevation 813.0 ft in
1 L Crystalline Rock (biotite gneiss)




NCDOT CORE SINGLE R2707C_GEO_BRDG0470_GINT.GPJ NC_DOT.GDT 4/14/15

N NCDOT GEOTECHNICAL ENGINEERING UNIT T\ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 10
&/ \I1¥ CORE BORING REPORT &/ \I1¥ BORELOG REPORT

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B. WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 470 on -Y4- REV (SR 1827) over -L- (US 74 Shelby Bypass) GROUND WTR (ft) SITE DESCRIPTION Bridge No. 470 on -Y4- REV (SR 1827) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-B STATION 23+90 OFFSET 20 ftRT ALIGNMENT -Y4- REV 0 HR. N/A BORING NO. EB2-A STATION 25+77 OFFSET 16 ftLT ALIGNMENT -Y4- REV 0 HR. 37.3
COLLARELEV. 877.1ft TOTAL DEPTH 64.1 ft NORTHING 583,200 EASTING 1,245,071 24 HR. 37.6 COLLARELEV. 875.6 ft TOTAL DEPTH 47.0 ft NORTHING 583,081 EASTING 1,245,219 24 HR. 33.8
DRILL RIG/HAMMER EFF./JDATE  SUM0093 DIEDRICH D-50 86% 10/10/2014 | DRILL METHOD SPT Core Boring HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./DATE SUM0093 DIEDRICH D-50 86% 10/10/2014 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Bare, J. START DATE 04/08/15 COMP. DATE 04/08/15 SURFACE WATER DEPTH N/A DRILLER Bare, J. START DATE 04/07/15 COMP. DATE 04/07/15 | SURFACE WATER DEPTH N/A
CORE SIZE NQ2 TOTALRUN 224 ft ELEV DETE/VE DEPTH| BLOW COUNT BLOWS PER FOOT savr. (W IE) SOIL AND ROCK DESCRIPTION
RUN DRILL RUN STRATA | | ® | " ) | o5t | 0.5t | 0.5 | |0 25 50 75 100 | No. | ol 6 | eev. iy DEPTH (f)
S | ELEV PR TR | RaTe [RECTRQD | TP IRECTRAD| o DESCRIPTION AND REMARKS | | ‘
(ft) (Min/ft) | 9 % i % % | G| ELEV.(ft) DEPTH (ft)
834.4 Begin Coring @ 42.7 ft 880
B4E T 377 | 24 [N=600.0[ (1.8) [ 0.7) 21.2)[(123)F = 8344 CRYSTALLINE ROCK 427 1
832.0 | 451 50 75% A 29% 99% | 57% ?J‘;{ Light to dark gray and black with orange-brown satining, v. slightly to slightly 4
T - : 0.7) f\/Q/' weathered, mostly hard, moderately close to close-fractured, biotite gneiss 4
830 T 100%, \ 14% f)g' with zones (43.9'- 47.9', 54.1'-55.1', and 58.0'-59.1") of moderate to 4 875.6 GROUND SURFACE 0.0|
T = B moderately severe-weathered, soft to medium hard, v. close-fractured 875 - ] RESIDUAL
828.0 | 491 7/2?\_ weathered rock (biotite gneiss) + E Red-orange, micaceous, silty CLAY (A-7-5)
1 5.0 47 @) L T |- w/ some sand
4 94% | 94% %_ 871.9 3.7 3 5 5 o
e o oo 1 $e - 02
823.0 | 54.1 L T - 7 7 Brown to orange-brown and gray, saprolitic, |
1 5.0 (4.8) | (1.9) %ﬁ_ 8669 L 87 - F - micaceous, sandy SILT (A-4)
I 96% | 38% L 213 6| L
820 <+ e 865 hi 99
818.0 T 59.1 A + S
1 5.0 (4.9) | (43) f\?j_ 1 .
4 98% | 86% ?Léf/g_ 861.9 13.7 5 1 = -
o T 7 860 T A
- T
813.0 T 64.1 = _813.0 64.1 + - ll .
Boring Terminated at Elevation 813.0 ft in Crystalline Rock (biotite gneiss) ase0 1 187 . , ; 1
855 I : ”12
1 ol
8519 23.7 7 7 5 R
850 I : ?9 :
1 A
8469 | 28.7 5 , , o
845 I '?8 )
1 A
841.9 | 337 A
3 3 5
840 I '+8 :
+ . | .
836.9 | 38.7 R N
835 I '+3 "
1 I P
831.9 | 437 S - :||: )
830 99
e e 46.7
Rt 50/0.0® WEATHERED ROCK
(biotite gneiss)

CRYSTALLINE ROCK
(bictite gneiss)
Boring Terminated with Standard
Penetration Test Refusal at Elevation 828.6
ft on Crystalline Rock (biotite gneiss)

Driller indicates harder drilling (WR) at 46.7
ft. Auger refusal at 47.0 ft.

NCDOT BORE SINGLE R2707C_GEO_BRDG0470_GINT.GPJ NC_DOT.GDT 4/14/15




NCDOT BORE SINGLE R2707C_GEO_BRDG0470_GINT.GPJ NC_DOT.GDT 4/14/15

% NCDOT GEOTECHNICAL ENGINEERING UNIT SHE
Z/\I1¥ BORELOG REPORT

ET 11

WBS 34497.1.2

| TP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.
SITE DESCRIPTION Bridge No. 470 on -Y4- REV (SR 1827) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB2-B STATION 25+22 OFFSET 27 ft RT ALIGNMENT -Y4- REV 0 HR. 47.0
COLLARELEV. 880.8 ft TOTAL DEPTH 58.4 ft NORTHING 583,095 EASTING 1,245,151 24 HR. 40.0
DRILL RIG/HAMMER EFF./DATE SUM0093 DIEDRICH D-50 86% 10/10/2014 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Bare, J. START DATE 04/07/15 COMP. DATE 04/07/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV | ELev [PEETH v 0 SOIL AND ROCK DESCRIPTION
® 1 " (f) | osft | 0.5 | 050 | |0 25 50 75 100 | No. | Aol 6 | Eev.m DEPTH ()
885
1 880.8 GROUND SURFACE 0.0
880 T T RESIDUAL
1 [ P Brown to orange-brown and gray, saprolitic,
a771 T 37 - - micaceous, sandy SILT (A-4)
4 5 4 +g :
875 T T
1 ...
8721 | 87 2 3 3 j,’j o
870 I % -
1 A
867.1 | 13.7 5 3 = j||jj
865 I 8-
1 L
1 I
8621 | 18.7 3 5 s 1
860 T B
T i
I S
8571 ] 237 5 . 5 Sl
855 I : ‘\11
—+ - \. -
8501 ] 287 . . . : ij
850 I - 6
1 -
4 P '. -
8471 1 337
T 6 | 7|6 D dis
845 T N
1 SN L.
-4+ - \ - o« e
sa21lse7 f L L \.\. .
840 I A%
8371:437 :::/I/ :
I 51 4|6 & -
835 I Y
1 N
8321 1 487 2 s - jj\jj
830 T A
T I
8271 1 537 _L____ —— 827.1 53.7
T 100/0.2 ” 100029 B WEATHERED ROCK
825 1 %_ (biotite gneiss)
8224 T 584 Y § o e24 584
+ 6070.0 60/0.0 = CRYSTALLINE ROCK
T B (biotite gneiss)
T B Boring Terminated with Standard
1 | Penetration Test Refusal at Elevation 822.4
1 L ft on Crystalline Rock (biotite gneiss)
I L Auger refusal at 58.4"




SHEET 12
34497.1.2 (R-2707C)/Bridge No. 470 - Cleveland County

CORE PHOTOGRAPHS

B1-B B1-B

BOX 1&2 of 3: 42.7 - 60.9 FEET BOX 3 of 3: 60.9-64.1 FEET




SHEET 13
34497.1.2 (R-2707C)
Cleveland County

SITEPHOTOGRAPHS

Bridge No. 470 on -Y4- REV (SR 1827) over -L- (US 74 Shelby Bypass)

Standing at EB1-A looking upstation (southeast) towards EB2-A Standing at EB2-B looking downstation (northwest) towards EB1-B
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _CLEVELAND
PROJECT DESCRIPTION _US 74 BYPASS FROM EAST OF
NC 226 TO EAST OF NC 150

SITE DESCRIPTION BRIDGE NO. 471 ON -Y9- (NC 18)
OVER -L- (US 74 BYPASS)

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-2707C 1| 2]

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.C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS,ROCK CORES AND SOIL TEST DATA ARE NOT 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 INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
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.

NOTES:

I THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

2. 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.

PERSONNEL
B. SMITH, PG

B. WORLEY, PG

J. BARE

T. BRIGMAN

INVESTIGATED BY _B- SMITH, PG

DRAWN BY B. SMITH, PG & B. WORLEY, PG

CHECKED BY _B- WORLEY, PG

Summit Design and
SUBMITTED BY _Engineering, PLLC

DATE _ MAY, 2015

— —
SHEET ‘TOTAL

\\\\\\HHIII//

2
.

C . \\\\

/,
DocuSigned b/y/:///I“ N ‘\\\\\\

Bott C. Smith
BE61A49304C542E ... 12/1/2015

SIGNATURE DATE




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.

R-2707C 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL [S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

ANGULARITY OF GRAINS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. 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 @.1 FOOT PER 60
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: A NOTABE PR
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS,HIGHLY PLASTIC,A~76 ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSTTION ROCK (WR) 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS GUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
= = o [ s [ w6 [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GROUP NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. a-2-4| a-2-5|A-2-6 [a-2-7 COMPRESSIBILITY el SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYBoL e Rk SLIGHTLY COMPRESSIBLE LL < 31 ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
R I
B it MODERATELY COMPRESSIBLE LL = 31- 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
ST SRR CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK | I : I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
) PERCENTAGE OF MATERIAL 2 ———— SHELL BERS.ETC.
*10 WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.2‘; ?a'm 35 Mx|35 MX|35 Mx|35 M GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
" ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 37 3- 52 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o ANGLE AT NHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3-52 5 - 127 LITTLE 10 - 207 .
PASSING *4 5
SSNG 40 _ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH. JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN DIP DIRECTION (DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
n 4 Mx| 41 MN |40 Mx |41 MN | 4@ Mx | 41 MN |40 x| 41 MY LITTLE OR e . g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF TR FROM NORTH
Pl 6 MX NP (18 Mx| 10 Mx | 11MN [ 11 MN | 10 Mx |10 Mx | 10NN | 11N WODERATE HIGHLY HIGHLY ORGANIC > 10z > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FRO X
CROW INEX | @ ° ° 4 M |8 M |12 Mx| 16 Mx|NO Mx AMOUNTS OF e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SoILS SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES |STONE FRAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (sLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
FINE SILTY OR CLAYEY SILTY CLAYEY MATTER AVARS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
OF MAJOR | CRAVEL.AND | ooy | GRavEL AND S4NO Sous SOl TATIC WATER AFTER 24 HOURS ELoar -
MATERIALS SAND v _ STATIC WATER LEVEL AFTER <3 HOU MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CENRATING PR T Zpu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DI;S;C%LOTREIJO. so%i sr;onw El;av; Roch:::D PARENT MATERIAL.
S SUBGRADE EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE O Ny GDOER HANMER BLOWS AND SHOWS SIGNIFICNT LOSS OF STRENGTH 65 COMPERE FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP 8
PLOF 4-7-5 SUBGROP IS < LL - 30 :PLOF A-7-6 SUBGROP IS > LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL EOPUATION (FIk.) - A MAPPASLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH g
HANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE e yess R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 2925 DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE ) ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 470 10 SOIL SYMBOL ﬁ'v’;; o1 TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR RoC INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 10 T0 30 A IF_TESTED, WOULD YIELD SPT N VALUES > 189 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER K OF RAINAGE.
::‘%LI:'.?OA:ESWE, DENSE 38 10 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 0.5 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD Vv SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 27104 2.25 T0 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 100 BPF | RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 0 1.0 INFERRED ROCK LINE 'O MONITORING WELL ~$» WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK QUALITY DESIGNATION (RQD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2704 *Twpe® ALLUVIAL SOIL BOUNDARY A STaLLATION (O~ SPT N-VALUE ALSO AN EXAMPLE. AUN AND EXPRESSED AS A PERCENTAGE.
HARD > 30 >4
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS ook,
LASSTIED ExcAvaTION VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 a0 60 200 270 UNDERCUT UNCLASSIFIED EXCAVATION - 0] UL XCAV - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
EXCAVATION /] UNSUITABLE WASTE s ACCEPTABLE, BUT NOT TO BE A
OPENING (MM) 476 200 @042 @25 0075 0.053 aHaLLOW ] UNCLASSIFIED EXCAVATION USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED FT‘E"EA;'EVD%'-ILG"O‘LNS%g::?ggfr:“;: :L': 'I-:TT:SS'E-DE:OTCEL‘;- THAT HAS BEEN EMPLACED PARALLEL TO
" T T N o
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL 0 DETACH HAND SPECIMEN.
BLOR CoB) Ry SAND SAND Lo P 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
(CSE. SD.) (F_SD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 0.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB.HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
CL. - CLAY MOD. - MODERATELY 7) - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 1S PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7~ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 8.1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL. THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
ATURATED SUALLY LI0UID: VERY WET. USUA DPT - DYNAMIC PENETRATION TEST ~ SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
- SATU - USUALLY LIOUID: VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL. - SILT, SILTY ST - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LIOUID LIMIT i " SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLL. - SLIGHTLY RS - ROCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
PLASTIC SEMISOLID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL —
R;NI?E - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-I28
PLL 1 PLASTIC LIMIT HL, - HIGHLY V - VERY RaTIO TERM SPACING TERM THICKNESS _BL- 490+33.28
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
or | ovriv vorsrume - MOIST - 00 SOLID: AT OR NEAR OPTIMUM MOISTURE N e T ey o . N _583,014.502I E 1,250,250.95I3 ELEVATION: 937.38  FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET NOTES:
T [ cve-asc [] carerts automatic [ ManuaL CLOSE .16 T0 1 FOOT VERY THINLY BEDDED 2.03 - 0.6 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO . VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET F.LA.D. = Filled immediately after driling
ATTAIN OPTIMUM MOISTURE D CME-55 |:| 6" CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY & HOLLOW AUGERS (e (I INDURATION
- 2 THE HAR F MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (P DRY STRENGTH [] cMe-ss0 [] wero Facep FinceR BITS [X]~ 02 FOR SEDIMENTARY ROCKS, INDURATION ':uaa.io m?EN»I:':zcgn FREESIN:MBEROEES E;;Allr:z 3 ESSURE, ETC
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE !
SLIGHTLY PLASTIC 6-15 SLIGHT [] vane sear TEST oo [x] w7 eovecen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] Post HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] icone STEEL TEETH | [ anp auten BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE __ 3" * TUNG.-CARS. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
3 .~CARB. R
DIEDRICH D-50 [] souoms roo INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [] vene sear TeEST

EXTREMELY INDURATED

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14




PROJECT REFERENCE NO. | SHEET NO.

& (R-2707C) 3
SITE PLAN

80

- : %\EBFAQ ;?/
O g [T g

7
e e 0
T —

A
A TLUR.

D

0

—
| I
:|-|-||'\|7 I

c— __l;_ _GL ________

— — —

—
—_—
— - - —
-_—
j—

-
p—

URL TURNER  RD

\

853" B

PROPOSED BRIDGE NO.47/ ON -Y9— OVER —L-
PROPOSED SKEW 83" 57" 25"




N o o o o o o =Y |
R ~! 0! Q! - oy = o' &R =4 2
SIRNES o o o o ©! © ! ! ! ! c
= N ! ! ! ! ! ! ! ! o 2°
I
[ | | | | | | | | .o +3
I I
S 3 | | | ” ” | | | £ oQ
| | | | | | . +
2 m | ” ” ” ” ! ! ! . 82 5%
I
E \\\\\\\\\ L, \\\\\\\\\\\\\\\\ J,r \\\\\\\\ ” ” ” ” ” ” ” e..m c
Q S , , | I CoTTTTTTTTTTTTT Tttt HEE CTTTTTTTTTTTr Tttt HEE CTCETTTTGE T
N .S | | | | | | | | | +Qa no
M Q -~ ” I — I I I I I I | — 0
- I I I I I I I I co L
25| § | o | | | | | | . £E 3¢
F N\ s | | | | | | ” ” ” .W.“ .DH
313 S | | _ | | | | | | L .B +3
. . I I I n
| © | | | m m | | | . 3t Qe
N | | | — | | | ” ” ” ” me ﬂ
S|l | & | | | | | | | | o s) 2o
8 ~ _ “““““ S S B R S S &
Q | | | | , | | \ \ L
& I I I I I I I I I z! D c+
& ” ” — ” ” ” I l l l oo
, , , , , ” ” ” . 22 2R
” ” — ” ” ” I I I | £r 0nog
S l l l l l ” ” ” ” @. GVI_d
K | | [ | | | | | | L2 3ol
I
I I I I ” ” ” ” ” t0 9 ' O
| | | | | | | | | o D.VJ-”
L, ,k A— ” I I I I I l LD O oy
\\\\\\\\\ e e e A e e e S e e
! ! ! ! i i i i i w O ..CW.
- ! I — I I | | | | | ._A_Iu.nlv. ._n_lu—(
o | ) | | | | | | . 59 GorR2
e l l l I I I | | | Zz L ZNLC
slls | | | ! ! ! ! ! ! ;o e e
~ E . . ” I I I I I I
S | | | | | | | | |
S | I | | | | | | |
I I I I I I I I
I I I I I I I I I
al + I al + I - s s s s - - - s s - - == - s - - - - - - =
I I I I I I I I I
| | | | | | | | |
” ” ” I I I I I I
I I I ” ” | | | |
I I I I I ” | | |
I I I I I | | |
I I I I I | | | |
| | | | | | | | . ~
I I
” ” ” m m | | | G 5
| l l o~ =
I I I I I I I I h, h
” ” ” ” I I I I C, C
! ! SRS S R S S % . “w_o_o.
I I
| | | | S
l l l l s
I I I I O,
I I I I o
I I I I B,
I I I I /l”
| | Vi
| | | | |
I I I I C”
| | | | O
I I I I
1. L 1.
| ] Y T A T 0
I I I
I I I
I I I
I I I
I I I
U I I
1 I I

CRYSTALLINE ROCK:
(Biotite Schist)

I [
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
| |
1. )
| | i |
| | a4 .
| | _ . - |
| | i — R I l
| | | , 2B S G , , ”
| | | . = s 3! | | | is F
I I |
| | | | o § 5 8. | | © | s8
| | | N S 5 S | N | SS I
| | | | @ Q S
“““ i 8§ N2
| | | | | | | ® <~
| | | _ | | | | | | §g O
, ” ” I I I I I I L y
! ! ! — ” | | | | | | Av)
I I I I I ,h
| | | | | | | | | S5 §
I P
| | | | | | | | | | 83 2
I I
m | | _ | | | | | | 8T 3
! ” ” ” | | | | | (<8
! ! | | | Qo O
“““ e e~ S ~ B
” ” | _ | | ” ” m ” SISTRE
I |
| : : : : : : : ! 26 g
| | | _ | | | | | | Sy =
| | | | | | | | | ST 3
I I I I
| | | [ | | | | ” ” 38 8
| | | | | | | | | | Sy 8
I 1 I I I I | | | .Im, n )
“““ e as R
” ” ” i ” ” ! ! ” ! wrn s
I I I I I I I I I ” g
| m m | | | | | | I ¥
| | o | | | | | | s, S
” | | | | | ” ” ” ”A ©
1 1 1 1 1 1 1 1 1~
| | | O | | | | | | <5 §
! ! ! ! ! I I I I o= 3
I I I I J
\\\\\ ,\\\\\\\\\\\\\\\\, I _ _V I I I I I I M, 5 O
” B Bt il t+t-—-—-—-—bk---—-———— I=m= s - === === == B Bt i B e i === m - - - - - == B Bt i e el " I .\ \\\\\ r \\\\\\\
! ” ” _ ” ” ” ” ! ” We S
1 | | | | 1 1 1 Vlﬁ L
| | | | | | | | | | «® z
| | | | | | | | | =5 2
U
| | | | | | | | | 2 2
| | | | | | | | | o W
I I I J
| | | | | | | | | s X
I I I
“““ Tz;:‘::z;:f;:z;:‘::rﬁ:z;:‘111411;:z;:‘ziz;:z;:‘JJL;:z;:z;:‘:Tz;:z;:‘:iz;:z;:z;:‘f:z;:z;:hump:‘hv;::‘
| | | | | | | | |
” I I I I I I I I I
. ” ” I I I I I I I
. . . I I I I I I I
. . . I I I I I I I
. . . I I I I I I I
. . . I I I I I I I
. . I I I I I I I
| | | | | | | | |
, o o o o o o o o o
| ~' ' ™' I ' I I I
m 5 3 Py >! 3 5 D! Q! !
| | | | | | |

20+00 21+00 22+00 23+00 24+00 25+00 26+00 27+00 28+00 29+00 30+00

19+00




T I I I I
I I I I
o! Q! (@X o!
Blw| § ! D! @ =
Q
“ N ” ” ! .
: @ ! ! ! Q)
O ~N v | | | N
2z N ! ! ! N
4 0 1 | I I
E r I I I M,
Sl [=Sf G e P P
>
glslR m m m 3
M m DT ! ! | (@]
SNEE ” ” ” N
SNIEE | | | g
| | | W
54 & [Se) ! ! | [t
5 ” ” ” =
~
S Q | | | ]
S Zl - . e . I
R E | | | W,
P ” ” ! N
I I I ._D,
I I I I
I I I d,
S | | m <
I I I II,
I I I |
! ! ! =
I S S S S S =
” ” ” !
” ” ” !
= ” ” ” zZ
o
& ” ” ” W_”
N IS | | | ”
2 E I I I K,
Mo ! ! ! Z
S | | | <
I I I B”
“““““
” ” ” [}
I I I I
I I I I
” ” ” >
| | | A,
I I I |
0 I I I w,
” ” o ” a
” L e ” %
” ” | rTaa ” &
“““ e S < S I
o
m m o m ©
| | | * | | | |
” ” ” / ” 5 S ” ”
” ” ” | ” =3 ” ”
| | | [ | S e | |
| | | | ] ~ | |
| | | | Q . = | |
“““ :wwm
| | ] ﬁ | o W— o g, l
I I I I f, I I
| | | y b o § (& |
I I I I m, n I I
: : : o 2SS § ! :
” ” ” | 2§ L ” ”
! ! ! | ! g8 = ! !
m m m b 254 m m
” ! ! L NS ! !
“““ e
| | | | SN | |
” ” ” ” ol 2 ” ”
” ” ” ” SN ” ”
! — - ! S 8 ! !
I I I -+ I O, b I I
| | O N - | .a |
i ! LN J /) < !
I I ,B < E 3 m = I
” ” LW w ”
“““ e e e--
1
” ” ” | , , , ”
I I I I ol I I
m m - gy m m
| | | (I s 9 | |
” ” ” | NS ” ”
| | | — | S O &) | |
| | | | N0 S | |
| | | ﬂ — | Q; S | |
” ” ” ” LR g ” ”
d,
“““ R e B S s -~ R SEET PP P S
I I I I rv, S |ﬁluv I I
” ” ” \ ” m” s = ! ”
” ” ” \ ” Sz 9 ! ”
| | | | a” Py D: ” ”
” ” ” | ” SN ! !
I I I I II, - I I
| | | | P m | |
I I I I ,VI I I
” ” ” L ” = ” ”
“““ R — St & R e
| | | | S Yo | |
” ” ! 3 ” L = ! ” ¢
” ” e | o | | <]
| | | F2:|_ y | | . ﬂ
” ” L @3, 9 ” ! 3 ©
I I I n @ I I o 9
| | L | %Y
! ! ! ! ! ! « O
: ” ! ! ” . BREEL
I I I I I I
! ! ! ! ! ” ” 589
I I I I I I I
| | | | | | | e OC
” ” ” ” ” ” . =98°
I I I I I I I Id
| | | A | | . ogee
I I I I I I I
: : : ] : : : 548
” ” ” ° ” ” ! ” m2'o
” ” ” & ” ” ” ” gos
“““ e - A oY <8 S
| | | | | | | ~ (o ]
” ” ” ” ” ” ” v
ccC
” ” ” ” ” ” ” .mow
I I I I I I I -
| | | | | | | Ok
I I I I I I I Oe
” ” ” ” ” ” VY- ¥
” ” ” ” ” ” ” o8
| | | | | ” . FOf
“““ S A -
” ! ! ” ! ” ! 6% c
o3
| | | | | | . 590
” ” ” ” ” ” ” 083
I I I I I I I eu
| | | | | | . 2388
” ” ” ” ” ! ” =0
! ! ! ” ” ” ” 2ex
| | | | | | | UeD
\\\\\ D 2 ___ O O _____
I 1 T I 1 T I —Ilr
I I I I I I I G g
I I I I I I I ood'l
I I I I I I I en‘I
” ” ” ” ” ” ” +30
I I I I I I I mm"
” ” ” ” ” ” ” z5h
” ” ” ” ” ” ”
” o o o o o o o
” ~ | 0| D! = ® D! =
| [N [N [o>N [o>N (o] 00, 00,
I I I I I I I

10




950
930
910
890
830

/1‘0”91776 clay 810

BRIDGE 471
BENT 1 Cross Section

(R-2707C)

PROJECT REFERENCE NO. | SHEET

40

1:1

20
FEET
VE
70

L
,soft,sandy SILT (A

s (Biotite Schist)

BI-B
Y9- 24+18
55RT

L

A
2 orange—brown,
50

rown,softto_
Ceous,

DWAY
RESIDUAL
CRYSTALLINE ROCK

o
®
©

3

BI-C
9- 24+08
5°LT

-Y

, red —brow

nge.

-
S
_
_

[]]
S
|
3
|

r

BI-A
-Y9- 24+12

25" skew.
the section.

tin.

projected onto

£

-Y9- Station 24+08.3 along 83°57
g Geopak and R2707C.ls.tnI_12080I

i
phy was drawn with the borings

ound line cut at

Ground line produced usi

*Note: Gr,
Stratigro




950
890
830
810

CLAY

LSllty

f

BRIDGE 471
BENT 2 Cross Section

(R-2707C)
y SHIf

.
gravel
(A-4)

PROJECT REFERENCE NO. | SHEET

END

soft to_ve

(X

=7 =5) with liftle sand and

40
and _brown,

d.saprolitic,micaceous, sandy SILT

1:1

Zorown

20
FEET
VE

r

K
brown and gray. ha

D
RESIDUAL:

“““ ” R U T -t ‘w,:ff
” \ SIS RN ”
W | \ S| 3 Vo |
| = \ o ¥ e PN |
” P b - S| ~ .q !
! & - < !
“““ i cHHN I e N
! ! T = ! !
! ! ! ! ! ! SN A" AN !
” ” ” _ | . ” ” \ MBI S |
I I I I I 7 I I I '..m / S I I
” ” ” _ | AN ” ” 1 &l ” |
| | | , SR | | Vo e e |
” ” ” | o | SR | | v oellls ”
! ! ! _ S 3 8 ! ! AT N !
\ SHL RN
“““ R S T S e L W T SRR
| | | \ | ® 2 § | | \ 4.; % |
| | | \ _ S5 8 | | LX) :0 | |
| | | S & 5 | | Voollien |
| | | Vo 32 | | VI T |
m m m \ E % m ooy m
” ” ” \ “ 8 < ” ” N 240 S ”
! ! ! ! |y ! ! ,/ ! !
\\\\\ ,\\\\\\\\\\\\\\\\,\\\\\\\\\\\\\\\\,\\\\\\\\\\\\\/\\,\\\\\\\\\\\\\\A\\m\\M\\\\\\\\,\\\\\\\\\\\\\\\\,\\\\\\\\\\\\\\\\,\\ \\\R\ R \\L,\\\\\\\\\\\\\\\\,\\\\\\\\\\\\\\\\
” 1 i I S ' ” TV s ”
l l | /, w, m (<) | | | T /—‘, |
| | | * Q'3 = | | A U S Y, | '
” ” ” o | I § & ” ” ” M:: %z ” s
| | | - x 3 5 | | \S | .5
| | | T _H_ il o 3= | | W %
! ! ! NI BB i ! ! M
! ! ! HEOR : Yl ! beo
! ” ! > /” ! inE *
[ e A e A A A S T -
| | | | | | | RN . e8%
| | | | | | | | | | 320
” ” ” , ” ” ” ” \ \ ” L
| | | _ | | | | . | | of ¥
| | | 8 | | | | | | 540
| | | M | | | | | | dl.oﬂlv’
! ! ” B ” ! ! ! ! ” nlo
” ” ” 3 ” ” ” ” ” ” mo &
R G o RS G o RS G R b T -
| | | | | | | | | | %Rg
! ! ! ! ! ! ! ! ! ! vk
! ! ! ! ! ! ! ! ! ! .mmw
I I I I I I I I I I -
| | | | | | | | | | Ok
! ! ! ! ! ! ! ! ! ! £90
| | | | | | | | | | neF
| | | | | | | | | | 2S¢
| | | | | | | | | | v.|gH
O e . . e . . e [ (A - 3
! ! ! ! ! ! ! ! ! ! 5
! ! ! ! ! ! ! ! ! ! w23
| | | | | | | | | | O
| | | | | | | | | | wmw
I I I I I I I I I I e s
! ! ! ! ! ! ! ! ! ! 2938
| | | | | | | | | | o8
I I I I I I I I I I y
” ” ” ” ” ” ” ” ” ” 50§
| ____ L SO L SO A _______0C o ___
” ! ! ” ! ! ” ” ” ! S=1¢
I I I I I I I I I I dm
| | | | | | | | | | 25%
I I I I I I I I I I om..—“
! ! ! ! ! ! ! ! ! ” 55
! o! o! o! o! o! o! o! o o
! ~| 0! D! = S| | ro¥ @D =
| (oM (oM [N [N 00, 00, 00, 0, 0,

10




©

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 8

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB1-A STATION 22+89 OFFSET 60 ftLT ALIGNMENT -Y9- 0 HR. N/A
COLLARELEV. 936.9 ft TOTAL DEPTH 98.9 ft NORTHING 582,964 EASTING 1,250,831 24 HR. 15.0

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB1-A STATION 22+89 OFFSET 60 ftLT ALIGNMENT -Y9- 0 HR. N/A
COLLARELEV. 936.9 ft TOTAL DEPTH 98.9 ft NORTHING 582,964 EASTING 1,250,831 24 HR. 15.0

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/31/15

COMP. DATE 03/31/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J.

START DATE 03/31/15

COMP. DATE 03/31/15

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
940 B se0 | | | 1 1 1 Match Line ]
—+ - 1 L brown, orange-brown, and gray, saprolitic,
1 858.3 T 78.6 - ™ 5 I I micaceous, fine sandy SILT (A-4) with little
GROUND SURFACE 0.0 1 .. .| ®30 .. Sat. clay (continued)
41 L RESIDUAL 1 /- - - -
935 ai | red-brown and orange-brown, silty CLAY 855 1
0333 T 36 Y (A-7-6) with little fine sand 8533 T 836 Y IR
T R M I S8 2] il Sat.
1 S 08 e 1 N
930 1 / maroon, red-brown, and orange-brown, 850 1 >~
9283 T 86 . ,l . saprolitic, silty CLAY (A-7-5) with some sand 8483 T 88.6 <2 ..
1 2144 X L M 1 18| 25| 8 L] T ew Sat.
+ - - + -\ — 91
925 £ : 845 £ \ WEATHERED ROCK
23T 136 L L 1o o ZRK R T N S — S A (Biotite Schist)
I ¥ v 164 I : 100039
920 4 || ~ 7 7 Tbrown, orange-brown, and gray, saprolitic, | | 840 4
9183 T 186 N micaceous, fine sar:g;/ySILT (A-4) with little 8383 T 938.6 e e 1 98.9
T 2 4 6 . 10 M T 100/0. 100/0.3 K Boring Terminated at Elevation 838.0 ft in
4 . . 1 L Weathered Rock (Biotite Schist)
915 1 ‘i 1 |
4 Coay. - 4 L -Boring offset from proposed location due to
9133 T 236 3 5 7 S 1 L overhead power lines
1 . .13, M 1 L
1 I 4 - -Greater than 180 tons reached with SPT at
910 4 | 4 L 78.6 feet
908.3 T 28.6 ol 1 C
1 s 18] Y5 M 1 i
1 Y 1 L
905 1 | 1 |
9033 T 336 R R :: :
1 N i Sat. 1 L
4 I 4 L
900 1 | 1 C
8983 T 386 Col 1 C
1 a1s]e . 3['14‘ Sat. 1 i
895 I L I L
893.3 T 43.6 - T r
I S8 M e Sat. I L
4 . 808 __ __ __ __ __ __ _ _ _ ___________ 41 + -
890 1 / brown and gray, sapro]itic, micaceous, silty . -
8883 T 486 -l - CLAY (A-7-5) with some sand 1 !
T ST o] sat. I C
| 885 I i I .
8833 T 536 I :: :
I s 187 ) +10 Sat. I L
4 . . 8808 _ _ _ _ _ o 561 4 L
880 £ \ brown, orange-brown, and gray, saprolitic, 4 -
8783 :: 586 :| micaceous, fine sar:g;/ySILT (A-4) with little :: :
1 3 5 8 . @13, Sat. 1 B
| 875 I e I o
8733 T 63.6 \ :: :
( :: 3 7 10 . _‘17 Sat. 1 r
870 T N\ T o
8683 T 686 oA I C
I S 9] o _*24‘ S Sat. I L
865 I I I L
863.3 T 736 SRR T B
+ 5 | 10 | 14 - -*24- s Sat. T -
860 T N T i




% NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 9

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB1-C STATION 22+90 OFFSET 5ftLT ALIGNMENT -Y9- 0 HR. 25.0
COLLAR ELEV. 939.8 ft TOTAL DEPTH 108.7 ft NORTHING 582,989 EASTING 1,250,783 24 HR. FIAD

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB1-C STATION 22+90 OFFSET 5ftLT ALIGNMENT -Y9- 0 HR. 25.0
COLLAR ELEV. 939.8 ft TOTAL DEPTH 108.7 ft NORTHING 582,989 EASTING 1,250,783 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/26/15

COMP. DATE 03/26/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J.

START DATE 03/26/15

COMP. DATE 03/26/15

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
940 GROUND SURFACE oof [860 | [ [ [ | [ Match Line L
41 .. L ROADWAY EMBANKMENT 1.0 1 LN br_own, orange—brown, and gray, saproliltic,
1 I H ASPHALT & CONCRETE 1 AR B micaceous, fine sandy SILT (A-4) with little
9363 T 35 b t red-brown, silty CLAY (A-7-6) 856.3 T 835 - :| C clay (continued)
935 I 51619 '*15—, M I o448 50|85 I 5191 &@4 Sat.
1 A L RESIDUAL 1 N
+4 . / . - maroon and orange-brown, saprolitic, silty +4 \ .
1 y \
9313 T 85 Ve N CLAY (A-7-5) with some sand 8513 T 885 A
930 I 2025 || ¢7° M §'_ 850 I T s i sat.
T 'I - \_ T - 'l'—'——'—';'—_'—'—'; 8487 911
1 1 - NG 1 o 1 _ WEATHERED ROCK
9263 T 135 1 §- 8463 T 935 - - (Biotite Schist)
925 T 2 3 31| a6 M \-_ 845 T 55 |45/0.1 : '106,0j61b [
4 .. \_ 4 . L
1 1-- §_ 1 L
9213 T 185 1-- \- 8413 T 985 T e C
920 I 2020 4] g6 M N 840 I 60 140/0.0 100/0.5 r
1 A NY 1 L
1 .. \_ 1 L
916.3 T 235 Al §' 836.3 T 103.5 | e r
915 T 2 3 6 - ‘-g - \' 835 T 100/0.4 ©100/0.2 r
T o N il ) i
1 -l - §_ 1 R L
911.3 T 285 - \: 831.3 T108.5 Sy [ 831.1 108.7
910 I 2 {215 %} o W NY T 00/0. 100/0.2 [ Boring Terminated at Elevation 831.1 ft in
4 L T N 9088 o 3y 1 L Weathered Rock (Biotite Schist)
4 S\ L brown, orange-brown, and gray, saprolitic, 4 L . .
9063 T 335 R R R micaceous, fine sandy SILT (A-4) with little 4 L -Boring offset from proposed location due to
905 + 7 5 7 B M L clay 41 L overhead power lines
=+ . l12 _ £ —
1 R L 1 L -Asphalt (0.0 - 0.5 feet)
4 . | - - 4 -
901.3 T 385 ol - T L -Concrete (0.5 - 1.0 feet)
+ 2 5 7 Sy - - T 3
900 -+ —%12 w — -+ — -Greater than 180 tons capacity reached
T . -| .- - T - around 85.5 feet
8963 T 435 S R B T B -Driller reported harder drilling at 91.1 feet,
895 _': 3 4 7 _‘11'1 - M '_ _': '_ interpreted as the top of Weathered Rock
s I R L s L
1 - i 1 L
8013 T 485 o i I i
890 I 3 4 6 [ &0 M r I [
1 S i 1 L
1 1. L 1 L
886.3 T 53.5 Sl r T r
| 885 I 315 8 || s Sat. il I C
1 L L 1 L
1 A i 1 L
8813 T 58.5 o i T i
880 I 4 [ 7 [0 *17 Sat. r I [
I Ll i I L
8763 T 635 e A T A
| 875 1 4 L *18 Sat. o 1 C
I T - |\' - — T -
871.3 T 685 Tl i T C
870 I 51818 L ¥4 Sat. n I [
I - i I L
I 1 i I L
866.3 T 735 1 i T C
865 1 4 8 [ 13 ®21 Sat. o 1 C
4 . .| . - 4 -
- - 1 - - - -
8613 1 785 1 [ I [
860 6 9 | 12 1 Sat.




% NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 10

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB1-B STATION 23+19 OFFSET 52 ft RT ALIGNMENT -Y9- 0 HR. N/A
COLLARELEV. 936.7 ft TOTAL DEPTH 86.0 ft NORTHING 582,991 EASTING 1,250,719 24 HR. 12.8

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB1-B STATION 23+19 OFFSET 52 ft RT ALIGNMENT -Y9- 0 HR. N/A
COLLARELEV. 936.7 ft TOTAL DEPTH 86.0 ft NORTHING 582,991 EASTING 1,250,719 24 HR. 12.8

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/16/15

COMP. DATE 03/16/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J.

START DATE 03/16/15

COMP. DATE 03/16/15

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
940 B 860 | | | [ 1 1 Match Line ]
+ L 1 TN brown, orange-brown, and gray, saprolitic,
T C 8584 T 78.3 725 | a2 S micaceous, fine sandy SILT (A-4) with little
4 | 936.7 GROUND SURFACE 0.0| 1 - ‘_767 W clay (continued)
N e - RESIDUAL T o
935 -+ } NI red-brown, silty CLAY (A-7-6) with little fine 855 -+ L 625
9334 T 33 b §- sand 8534 T 833 TTT T %" WEATHERED ROCK
i 5 7 5 " 16 M \: 1 100/0.4 " 100008® E=T (Biotite Schist)
s . NY 9309 o _ _ _____ 58 8507 + 86.0 L L 8507 86.0
930 A4 | N red-brown and orange-brown, saprolitic, T 6070.0 60/0.0 - CRYSTALLINE ROCK
9284 T 83 Aq- - \_ micaceous, silty CLAY (A-7-5) with some 1 [ (Biotite Schist)
+ 2 2 4 PR M §— sand T - Boring Terminated with Standard
T 1. \' T B Penetration Test Refusal at Elevation 850.7
925 T 1 \' T B ft on Crystalline Rock (Biotite Schist)
9234 T 133 |- - l§' T r -Boring offset from proposed location due to
T 2 3 4 o7 M NI overhead power lines
1 T K 1 i
920 1 1 §_ 1 | -Greater than 180 tons capacity reached
9184 T 183 | .. §_ 1 | around 78 ft.
1 22| 2 || - W NI 1 i _Driller indicates harder driling at 82.5 ft.,
915 4 L. . §_ 1 L interpreted as top of WR.
41 | | 41 I
9134 T 233 - - §_ 4 - - Auger refusal at 86.0 ft.
T 2 [ 3| 4 -*5 : NS T -
910 T 1 N T o
0847283} L L Ao §- T r
T g " N T -
%05 I 0 N I o
034333 L Lo . lI . §- T -
I o M L 4 L
I ZT’Z §:_9_oog_________________3_5& I L
900 4 1 L brown, orange-brown, and gray, saprolitic, 4 L
8984 T 38.3 T - micaceous, fine sar::(ligl SILT (A-4) with little 1 L
i oS B L B Y1) o Y i B
895 I 1 o I o
8934 T 433 R B T B
T 5[%]| s Wit I i
0| I i a 1 o
8884 T 483 N 3 T 5
T S AT e Mofr T :
1 S i 1 L
| 885 I | N I C
883.4 T 53.3 sl - T -
A B I B N 5 oL I i
1 A L 1 L
880 1 \ | 1 |
8784 T 583 -\ T B T B
T 5 9 [ 12 SR }2 L M - T r
| 875 1 ) lr - L 1 L
8734 T 63.3 T / ) T B T B
| T I B I B W - T -
870 T A o T o
8684 T 68.3 “ ) B T B
T 58 |13 © 821 w - T -
4 | L 4 L
865 I | C I L
8634 T 733 - - T -
T 5 | 8 [ 12 “d0 W - T r
1 . [\Z i 1 i
860 =~




% NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 11

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-A STATION 24+12 OFFSET 60ftLT ALIGNMENT -Y9- 0 HR. 12.5
COLLARELEV. 930.9 ft TOTAL DEPTH 94.0 ft NORTHING 582,856 EASTING 1,250,772 24 HR. 8.7

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-A STATION 24+12 OFFSET 60ftLT ALIGNMENT -Y9- 0 HR. 12.5
COLLARELEV. 930.9 ft TOTAL DEPTH 94.0 ft NORTHING 582,856 EASTING 1,250,772 24 HR. 8.7

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/31/15

COMP. DATE 03/31/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J.

START DATE 03/31/15

COMP. DATE 03/31/15

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
935 B [0 I R N R R Match Line ]
—+ L 1 1 brown, orange-brown, and gray, saprolitic,
4 L 4 Ao micaceous, fine sandy SILT (A-4) with little
4 L 851.9 L 79.0 B . clay (continued,
930.9 GROUND SURFAGE 0.0 T 7122 i L Sat v )
930 T 850 $33 :
1 | RESIDUAL 1 ]
1 . \_ red-orange, silty CLAY (A-7-6) with little fine 1 I
9269 ] 40 ol §_ sand 8469 | 840 e e A7 254
T -l - T - B IS 7t WEATHERED ROCK
o5 1 4 8 | 10 ;1 M §— 845 + 65 [35/0.1 - 100/0.6% %- (Biotite Schist)
T 7 NN9244 _ _ _ _______________ 65 T om
T VAR B orange-brown, saprolitic, silty CLAY (A-7-5) T T
wroloo f L L A v §_ with some sand CERN T — L g_
o | T " a0 | T ' - 100058 7
T b N T : x
9169 | 140 - §_ 8369 | 040 N Z X 94.0
1 2 1 3 | .- M NS T 60/0.0 60/0.0 C CRYSTALLINE ROCK
915 I h{ NE I C (Biotite Schist)
T V.o \— T - Boring Terminated with Standard
T A- - \- T - Penetration Test Refusal at Elevation 836.9
911.9 1 19.0 -\ - Ny + - ft on Crystalline Rock (Biotite Schist)
910 T S e RN T C
T \ NT9094 21§ T — -Boring offset due to steep roadway
T - '\ - o orange-brown, tan-brown, and white, T B embankment, overhead power lines, and
906.9 | 240 i \' i B saprolitic, micaceous, fine sandy SILT (A-4) T - underground utilities
7 6 9 Y M B with little clay T B
905 T i ?15 B T B -Greater than 180 tons bearing capacity
T o I, - B T r reached with SPT at 74.0 feet
901.9 1 29.0 S B T N -Harder drilling at 83.4 feet was interpreted
iN 3 5 7 - $12- M L s L as the top of Weathered Rock
900 I \ n I [
I S - I [
896.9 | 340 N i I i
605 I 3|58 . +13_ M i T L
4 -] - | 4 L
891.9 39.0 3 7 8 . .I . 4 L
890 I = MELT s I o
T : : - T 7 7 7 orange-brown, tan-brown, and white, | T r
T L saprolitic, micaceous, clayey SILT (A-5) with T B
886.9 + 4404 o W little fine sand T r
885 I i 45 I L
T - || t brown, orange-brown, and gray, saprolitic, T -
8819 | 49.0 T micaceous, fine sancljy SILT (A-4) with little 1 B
| 1 2 | 5|8 D era W clay 1 i
880 13 I C
T S 1 i
1 Ve 1 i
876.9 1 54.0 i ; i S\ 1 L
4 . w 4 L
875 T ?18 T r
1 Sk 1 i
871.9 L 500 . I L
| 870 T 4 ! M : '*18 Sat. 1 r
4 Al - 4 L
[ + -\ - - + -
866.9 L 64.0 - .- 4 L
665 I 6 | 13| 14 - - Sat. T i
T \ T i
1 A 1 L
861.9 L 69.0 - 17 9 - e e A\ 4 L
+ BRI . . Sat. + -
860 T ?36 T r
1 A 1 i
856.9 L 74.0 , - 4 L
655 1 7 14 | 17 +31 . Sat. 1 L




©

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 12

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-C STATION 24+08 OFFSET 5ftLT ALIGNMENT -Y9- 0 HR. 19.5
COLLAR ELEV. 939.8 ft TOTAL DEPTH 113.3 ft NORTHING 582,886 EASTING 1,250,726 24 HR. FIAD

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-C STATION 24+08 OFFSET 5ftLT ALIGNMENT -Y9- 0 HR. 19.5
COLLAR ELEV. 939.8 ft TOTAL DEPTH 113.3 ft NORTHING 582,886 EASTING 1,250,726 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD  NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD  NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/24/15

COMP. DATE 03/25/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J.

START DATE 03/24/15

COMP. DATE 03/25/15

| SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 75 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
940 | 9398 GROUND SURFACE oof [860 | [ [ | | | Match Line R I T ]
I } u ROADWAY EMBANKMENT 11 1 w&n CRYSTALLINE ROCK
1 l. N ASPHALT & CONCRETE 1 %’_ (Biotite Schist)
1 . | Bl - o 1 Zzh
- 9363 T 35 . : : iz_ o y t i orange-brown, sandéllaSyILT (A-4) with some - T Z=75 (Biotite Schist) (continued)
T N\ - - L gl ess8 _ _ _ _ ____ _________ &0 T =
I N C RESIDUAL I N
9313 T 85 SN\ - . \_ red-brown and yellow-brown, silty CLAY + =
630 T s 513 \;Q I " §__ (A-7-6) with little fine sand 850 I vag
T A Nl o8 g T A
1 - fo L maroon, red-brown, orange-brown, and 1 Z=—N
963 T 135 -y §_ brown, saprolitic, micaceous, silty CLAY 4 %-
925 + 2 4 3 P M \-_ (A-7-5) with some sand 845 | 8451 [ 047 %—_
T L NY 1 70 130/0.1 .. | . 10006 =1
1 do N 1 e T hsws a2
9213 T 185 A §‘ 1 20 : b g RES"I?tF’A'-. ;
920 + 2 3 4 $; - 840 | 8401 T 99.7 v rown and gray, saprolitic, micaceous, sandy
I \_ — _~ SILT (A-4) with little clay
N 7 | 26 | 35 pry Sat.
I 1o NY I AU A 1022
9163 T 235 1. N 1 S - 7% WEATHERED ROCK |
+ 2 2 ) .. N T NG - == (Biotite Schist)
915 5 w 835 | 8351 ] 104.7 ~
T —® §— T 76 | 52 |48/0.1 %—
T 1 NY T " 100/0.6% Z8
1 100 i 8319 | 1079 L <
9113 T 285 10 §_ T 64 [36/0.1 ) ¢ C
910 I 213 1 4] e sat. N 830 I 100106 e
1 Q- - \_ 1 . %-
I 1 N 826.9 [ 112.9 ) 1
906.3 T 33.5 1. §: + 100/0. 100/0 49 W_ 826.5 Borro Tormated st Elevation 8265111 113.3
905 1 2 4 | %6 Sat. \ oring Terminated at Elevation 826.5 ft in
- | \— - — Weathered Rock (Biotite Schist)
T - N T r -Asphalt (0.0 - 0.5 feet)
9013 T 385 L §‘ 1 C
900 I 1 3 5 ] ‘&8 w \'_ I [ -Concrete (0.5 - 1.1 feet)
1 || o §: 1 r -Harder drilling at 77.2 feet was interpreted
63 T 435 | \ as the top of Weathered Rock
8963 T - B T r
895 I 21 3 [ 6 || 4o w §'_ I L -Resumed SPT driling with NW Casing
1 L §_ 1 [ Advancer at 90.6 feet due to less than 25%
1 I L 1 L core recovery
8913 T 485 l: \: I L -Switched to mud rotary drilling at 104.7 feet
890 2 4 5 ‘*9 WY when we ran out of cgsing
T v NY ess _ _______________ 59 1 i
1 . .\\. . L brown, orange-brown, and gray, saprolitic, 4 -
886.3 T 53.5 \- - micaceous, fine sar:g;/ SILT (A-4) with little T r
| 885 I 3 6] 09 9 Sat. r Y I [
1 S i 1 L
1 Sl B 1 L
8813 T 585 e i I C
880 I s |6 |10 o6 Sat. [l I L
1 1 i 1 L
1 L i 1 L
8763 T 635 N i I C
| 875 I 5 6 | 12 ST Sat. C I [
4 - | . - 4 -
| + -] - + =
8713 T 685 ) i I i
870 I 416 [ 11 &i7 Sat. r I [
1 N L L 1 L
N\
1 < B 1 L
8663 T 735 T N\ - T -
865 T " Ne3g Sat. i T i
4 \*39 L 1 -
T - !'_'__'_';'__'_'_'; 77.2 T -
8613 T 785 - ] WEATHERED ROCK 786 T -
860 T 60/0.1 - -60/0.19 \ (Biotite Schist) 796| + -




NCDOT CORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

‘ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 13
/ \Ll#¥ CORE BORING REPORT
WBS 34497.1.2 | TP R-2707C | counTY CLEVELAND | GEoLOGIST Smith, B.
SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-C STATION 24+08 OFFSET 5ftLT ALIGNMENT -Y9- 0 HR. 195
COLLARELEV. 9398 ft TOTAL DEPTH 113.3 ft NORTHING 582,886 EASTING 1,250,726 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/24/15

COMP. DATE 03/25/15

| SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTALRUN 12.0 ft

eLev| RUN Ipepth|Run | DRILL RUN 1 samp. [2EPRA L
@ | BBV [T |y | RATE R'g‘f- R%D NO. R'g‘f- R%D o) DESCRIPTION AND REMARKS
(ft) (Minfft) | % % : % % | G| ELEV.(ft) DEPTH (ft)
861.24 Begin Coring @ 78.6 ft
860 | 861.2 T 786 | 2.0 | 1:56/1.0 | (1.2) | (0.0) (1.0) [ (0.0) BE= 8612 CRYSTALLINE ROCK 786
859.27T 80.6 1:15/1.0 | 60% | 0% \100%/\ 0% 7/ _Eﬂﬁﬂi—f\ gray and brown, moderate severe weathering, moderate to medium hard,
Hi I ] e '
- : (] (] (] (] =
1f37/ 1.0 =k brown, severely weathered, medium hard to soft, close fracture spacing,
855 1:22/1.0 % BIOTITE SCHIST
854.2 T 85.6 1:40/1.0 =N
5.0 | 1:37/1.0 | (1.2) | (0.0) %'
1:33/1.0 | 24% | 0% =
1:09/1.0 7N
850 1:24/1.0 =1
849.2T 90.6 1:28/1.0 %‘
7
=\
845 %R
=100/0.6 =
% 8426 _  _ _ _ _ _ a2
: RESIDUAL
840 brown and gray, saprolitic, micaceous, sandy SILT (A-4) with little clay
N=61
- 876 ___ 1022
% WEATHERED ROCK
835 % (Biotite Schist)
=100/0.6 =
630 IN=100/0.6 %
7
%=
N=100/0.4 W 826.5 113.3

Boring Terminated at Elevation 826.5 ft in Weathered Rock (Biotite Schist)
-Asphalt (0.0 - 0.5 feet)
-Concrete (0.5 - 1.1 feet)

-Harder drilling at 77.2 feet was interpreted as the top of Weathered Rock

-Resumed SPT drilling with NW Casing Advancer at 90.6 feet due to less
than 25% core recovery

-Switched to mud rotary drilling at 104.7 feet when we ran out of casing




NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

% NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 14

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B. WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-B STATION 24+18 OFFSET 55 ft RT ALIGNMENT -YO- 0 HR. N/A'| | BORING NO. B1-B STATION 24+18 OFFSET 55 ft RT ALIGNMENT -YO- 0 HR. N/A
COLLARELEV. 9394 ft TOTAL DEPTH 95.4 ft NORTHING 582,906 EASTING 1,250,668 24 HR. 16.3 | [ COLLARELEV. 939.4 ft TOTAL DEPTH 95.4 ft NORTHING 582,906 EASTING 1,250,668 24 HR. 16.3

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD ~ Core Boring

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD ~ Core Boring

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/16/15

COMP. DATE 03/18/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J.

START DATE 03/16/15

COMP. DATE 03/18/15

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.51t | |0 25 50 5 1001 | No. [ /moil 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
940 B se0 | | | 1 1 1 Match Line I N I
T —— [—939.4 GRO:E';gSAREACE 0.0 T :T;g_ CRYSTALLINE ROCK
|~ ot i fi
T o NY red-brown, siity CLAY (A-7-6) with litle fine T o (Biotite Schist) (continued)
9361 ] 33 10 \: sand T 7_)0;;:
935 T a7 e M §_ 855 1 =
+ S NY 986 _ _ __ __ __________ -8 + A
41 - - - - red-brown, orange-brown, and brown, + L \\//_
o311 T 83 -] - NY saprolitic, silty CLAY (A-7-5) with some sand + g?s o
930 I 346 || 4 M §'_ 850 I return [P
4 Y \_ 4 water \\// L
1 B L 1 flow [Z=
9261 T 133 1 §' I %\i'
925 T 2 2 3| Lds M §' 845 T T
T |- \__ T S| 844.0 95.4
1 [ v \_ 1 L Boring Terminated at Elevation 844.0 ft in
4 |- - \_ 1 L Crystalline Rock (Biotite Schist)
9211 ] 183 : i T i
920 1 1 2 3 | Lds w §_ 4 L -Boring offset from proposed location due to
1S | - \_ 1S L underground utility conflict
1 |- . B 1 L
1 {- - - §_ 4 - -Harder drilling at 62.0 feet was interpreted
916.1 L 233 oo - \— T+ - as the top of Weathered Rock
915 T 2 3 q ﬂ+7 w N I [
T 100 §— T o -Auger refusal at 64.3 feet
o111 283 1 N 1 K
910 T 2 2 1 g6 w N I [
1 1 N 1 i
4 A L s L
9061 T 333 0 §_ I C
905 T 2 3 5| L gs w N I [
1 10 N 1 N
500 o111 383 | . . 1. . §_ T i
. | &5 at. - . -
+ A- - ™Y 886 408 + -
T -\ - - - light brown, orange-brown, and gray, T -
T R - saprolitic, micaceous, fine sandy SILT (A-4) T -
8961 1 433 SOUuS
895 T 7 5 11 - } ‘I-G Sat. o with little clay I [
1 N i 1 L
4 A L 1S L
891.1 | 483 S B T B
890 T 3 5 7 e Sat. o I [
1 S i 1 L
1 1 i 1 L
| 886.1 | 53.3 1 B T B
885 T 3 4 6 || _e10 Sat. r I [
-+ - 1 - . L -+ -
I L i I L
881.1 | 583 S 1 L
880 T 4 6 7L s Sat. I [
1 At 1 L
T - L 62.0 T -
T S W& WEATHERED ROCK T C
876.1 | 63.3 %N ' . 1 L
| 875 | 8751 | 643 [100/0.3 i '106/0731; g 875.1 (Biotite Schist) 64.3 T C
T 60/0.0 .60/0.0 /8740 CRYSTALLINE ROCK 65.4 T i
| 1 ﬁ,— \ (Biotite Schist) / 1 B
1 %’_ WEATHERED ROCK 1 L
+ o+ (Biotite Schist) + -
870 I %_ 1T C
1 i 867.0 72.4 1 B
865 1 ﬁ' CRYSTALLINE ROCK T C
A T A Biotite Schist . |
i = ‘ ) i A
|~
I T I i
|~
860 T T T i




% NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET 15
IL¥ CORE BORING REPORT

WBS 34497.1.2 |TIP R-2707C |COUNTY CLEVELAND |GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. B1-B STATION 24+18 OFFSET 55ft RT ALIGNMENT -Y9- 0 HR. N/A
COLLARELEV. 9394 ft TOTAL DEPTH 954 ft NORTHING 582,906 EASTING 1,250,668 24 HR. 16.3

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD Core Boring HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/16/15

COMP. DATE 03/18/15

SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTALRUN 31.1ft

RUN DRILL RUN STRATA | L
E(Lf'tEV ELev |PEETH R(#:N RATE | REC. | ROD Sor REC.|RaD | o DESCRIPTION AND REMARKS
Yy | @ vy | GG 19 1R e
83561 Begin Coring @ 64.3 ft
BE 0 L &3 [ 11 [N=60/0.0[ 08) [ (0.4) (0.8) | (0.4) F= 8751 CRYSTALLINE ROCK 643
T 50 [2:001.14 73% | 36% | | 73% ||\ 36% 77 gray and orange-brown, moderate severe weathering, hard to moderately
1 ]%gﬂg (1.6) | (0.0) (2.1) | (0.0) Ez4 hard, close fracture spacing, BIOTITE SCHIST
1 1:29/1.0 | 32% | 0% 30% | 0% ﬁ_ WEATHERED ROCK
870 1 1:20/1.0 A orange-brown, dark gray, and black, severely weathered, medium hard to
869.0 | 704 1:31/1.0 ﬁ— soft, very close to close fracture spacing, BIOTITE SCHIST
T 50 | 1:29/1.0 | (4.3) | (1.6) ==
I 1:191.0 | 86% | 32% 7 8670 724
1 1:30/1.0 (22.6)| (18.1) i =A. CRYSTALLINE ROCK
865 A1 1:33/1.0 98% | 79% ?J‘;/\_ light to dark gray, white, and dark green, fresh to very slightly weathered,
864.0 | 754 1:33/1.0 = very hard to hard, moderately close to close fracture spacing, BIOTITE
1 5.0 | 1:30/1.0 | (5.0) | (3.3) ?J‘;{_ SCHIST.
1 :1128;::8 100% | 66% =
227/1. 7 =
860 I 1:54/1.0 ﬁff r
859.0 | 80.4 1:57/1.0 ?/J‘,é/\_
T 5.0 | 1:59/1.0 | (4.8) | (4.7) =N
T 1:421.0 | 96% | 94% =
855 T 1 :igﬂ '8 r
. |~
854.0 T 85.4 2:09/1.0 ?W@f N
I 50 | 22271.0 | (5.0) | (4.0) )
1 %g;ﬂ 8 100% | 80% =
. |~
850 I 2:04/1.0 ﬁff r
849.0 | 90.4 2:20/1.0 ?@J‘,é/\_
T 5.0 | 2:43/1.0 | (4.8) | (4.5) =N
1 2:39/1.0 | 96% | 90% azn
T 2:02/1.0 =N
845 I 2:09/1.0 A
844.0 | 954 2:19/1.0 i~ 844.0 95.4

Boring Terminated at Elevation 844.0 ft in Crystalline Rock (Biotite Schist)
-Boring offset from proposed location due to underground utility conflict
-Harder drilling at 62.0 feet was interpreted as the top of Weathered Rock

-Auger refusal at 64.3 feet
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 16

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B. WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft) | | SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB2-A STATION 25+06 OFFSET 64 ftLT ALIGNMENT -YO- 0 HR. N/A| | BORING NO. EB2-A STATION 25+06 OFFSET 64 ftLT ALIGNMENT -YO- 0 HR. N/A
COLLARELEV. 929.7 ft TOTAL DEPTH 93.5 ft NORTHING 582,772 EASTING 1,250,730 24 HR. 8.0 [ COLLARELEV. 929.7 ft TOTAL DEPTH 93.5 ft NORTHING 582,772 EASTING 1,250,730 24 HR. 8.0

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/30/15

COMP. DATE 03/30/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J.

START DATE 03/30/15

COMP. DATE 03/30/15

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV ELev PEETH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tEV ELEv |PEETH 0 SOIL AND ROCK DESCRIPTION
® | “@ | ® |ostt|osf|osf||0 25 50 75 100 | NO. | o] 6 | elev. DEPTH (f) )| @ | ® | ostt | ostt | 0.5t 25 50 75 100 voll ¢
930 929.7 GROUND SURFACE ool [ 80 | | 1 | _ Match Line L
v Sat. . iti
I 1. . RESIDUAL 1 I orange-brown and brown, saprolitic,
T R P orange-brown and tan-brown, sandy CLAY + Sl micaceous, fine sandy SILT (A-4) with little
| - - (A-6) J ). clay (continued)
925.9 38 ST 8459 83.8 -]
925 T 1 6 7 13 M 845 T 10 | 19 | 22 o Sat.
T A 934 _ s3] T S I R o 843.3 86.4
T . / - v orange-brown ar_ld tan-br_own, clayey SILT T o Tttt A WEATHERED ROCK
09 88 o (A-5) with little fine sand 8409 T 888 = (Biotite Schist)
920 T 2 2 3 b M 840 T 32 | 40 [60/0.4 g
+ i - o84 13 4 . 100/0.9 Zn
T I orange-brown and brown, saprolitic, T s =
9159 | 138 N micaceous, fine sandy SILT (A-4) with little 8362 T 935 C o “%‘ 836.2 93.5
915 2 [ 35 ‘& M clay T 6070.0 60/0.0 i CRYSTALLINE ROCK
T '|° o T B (Biotite Schist)
1 - 4 L Boring Terminated with Standard
4 . 1 L Penetration Test Refusal at Elevation 836.2
9109 | 188 I I L ft on Crystalline Rock (Biotite Schist)
910 T 2 | 4|6 ‘+1 0 M I L
1 I 1 - -Boring offset due to overhead power lines
1 -] - 4 L
+ o + - -Greater than 180 tons bearing capacity
9059 1 238 S - + - reached around 71.3 feet
905 T 2 4 7 _+1 ] M 1 L
T ot T - -Harder drilling at 86.4 feet was interpreted
T . || .o T u as the top of Weathered Rock
900 200 9__ 28.8 3 5 - | 1 - W T C -Auger refusal at 93.5 feet
1 . .I . 4 L
1 R 1 L
1 A 4 L
895 895.9 338 v B . 1 o
4 3 6 "10 w =+ —
1 I I i
1 A 1 L
890.9 38.8 I 1 o
890 T I I A O W I -
+ - .\ - - 4 -
1 S I i
8859 | 438 ) 1 L
885 T 3 6 9 3is w 4 -
1 R 1 L
+4 - | . +4 -
880.9 488 . 1 . 1 o
880 1 3 6 10 }10 wW 1 |
1 o] 1 L
| 8759 | 538 b I L
875 T a8 [0 L Sat. 1 -
8709 | 588 NG I L
870 T 8 | 11 | 19 %30 Sat. I L
1 - 1 L
I I I .
865.9 | 63.8 I I C
| 865 1 6 10 15 5 Sat. 1 |
| 1 \ - I i
4 A\ 1 o
860.9 68.8 -\ - 1 o
860 | 6 15 22 837 Sat. -+ B
- - .| - . -4 -
1 A I i
8559 | 738 A D 1 L
855 T 10 | 15 | 23 & Sat. 4 -
1 - - 1 L
-+ - |. - -+ -
8509 | 788 S I C
850 8 16 24 |
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NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 17

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB2-C STATION 25+28 OFFSET 8ftLT ALIGNMENT -Y9- 0 HR. 28.2
COLLAR ELEV. 940.5 ft TOTAL DEPTH 96.9 ft NORTHING 582,780 EASTING 1,250,670 24 HR. FIAD

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB2-C STATION 25+28 OFFSET 8ftLT ALIGNMENT -Y9- 0 HR. 28.2
COLLAR ELEV. 940.5 ft TOTAL DEPTH 96.9 ft NORTHING 582,780 EASTING 1,250,670 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/23/15

COMP. DATE 03/23/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J. START DATE 03/23/15

COMP. DATE 03/23/15

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 2 5 5 100 o) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.51t | |0 25 50 5 1001 | No. [ /moill 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
945 | 85 | | | [ 1 1 Match Line ]
- 1N I brown, orange-brown, and gray, saprolitic,
1S g [¢]
1 | | . micaceous, fine sandy SILT (A-4) with little
1 L 862.0 | 785 A [ clay (continued)
040 I [ o405 GROUND SURFACE 09 | g0 1 418 . 922 w
-+ L ROADWAY EMBANKMENT 1.0 -+ t
T+ l- - - LN ASPHALT & CONCRETE [ T e PP 61.8
4 l- - - NE 5 b T vellow-brown. Sit 4 - WEATHERED ROCK
937.0 35 . NE rown, re rOle, ap yellow- wn, Slity 857.0 83.5 (Biotite Schist)
1 2 2 1 ‘3 . M OITN CLAY (A-7-6) with little sand and gravel 1 49 | 40 [60/0.4 L.
935 1 \\ NE 855 1 100/0,.g!b 86.0
I TN N I S g
9320 85 N t C 8520 T 885 : //_ : brown and gray, sSaIqu_)hE&c,“mlcaceous, sandy
I 5 |7 | 1 T s MoN T 24 | 34 | 50 ap w (A-4)
930 b 850
-+ Y L N}9295 110 -+ 8495 __ __ __ 0
1 C - \- RESIDUAL 1 - \-\- %— WEATHERED ROCK
T Y AN o maroon, red-brown, and orange-brown, T N = (Biotite Schist)
927.0 13.5 . .. B P - 847.0 93.5 L. L
025 T 2 4 5 : {g o M §_ saprolitic, silty CLAY (A-7-5) with some sand - T 100/0.3 " 100039 g_
1 . §_ 8436 4 969 SN %_ 843.6 96.9
4 Y \_ 4 60/0.0 60/0.0 - CRYSTALLINE ROCK
9220 1 185 5 5 Y - - \- 1 - (Biotite Schist)
920 T 6 - M \' T I Boring Terminated with Standard
T I \— T — Penetration Test Refusal at Elevation 843.6
T A §: T r ft on Crystalline Rock (Biotite Schist)
917.0 | 235 .. \_ 1 L ) !
1 2 3 5 .98 - W \_ 1 | -Boring offset due to overhead power lines
915 M | 1 |
T ) : ) §_ T B -Asphalt (0.0 - 0.4 feet)
9120 T 285 N §: I i -Concrete (0.4 - 0.8 feet)
T 2 3 5 ‘&5 . w NS I B _ _
910 £ | \_ A4 L -180 tons bearing capacity reached around
41 - \_ 1 - 81.0 feet
907.0 | 335 5 s 4 . |_ . §_ 1 - -Harder drilling at 81.8 feet was interpreted
905 + - ‘lg - w \- + o as the top of Weathered Rock
—-+ } 904.5 o ___ 380 -+ -
T S B B brown, orange-brown, and gray, saprolitic, T B -Auger refusal at 96.9 feet
0020 T 385 :\ i micaceous, fine sar::clj;/ SILT (A-4) with little I C
T 3 5 7 Db W i y I B
900 1 | R 1 |
1 S i I i
sozofass | L | Sl i i L
+4 . . W L 1 L
895 I ?” r I [
4 - | - - +4 -
8920 | 485 st S . I L
+4 . . W L 1 L
l 890 I +12 B I [
1 - i 1 L
887.0 | 535 S E . :||: . i I L
+4 . . W L 1 L
885 I b i I C
1 V. i 1 L
1S . L 4 L
882.0 58.5 5 2 2 \- B 1 o
+4 . W L 1 L
| 880 I 719 r I r
| 1 N - I i
877.0 63.5 5 8 o E | 1 o
+4 . W L 1 L
875 I ?19 r I C
1 I i I i
8720 | 685 . & 111 L B 1 L
+4 . M L 1 L
870 I ‘ﬁg r I L
<+ - | - +4 -
867.0 | 735 S : ‘l - I C
+4 . W L 1 L
865 ik
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BORELOG REPORT

NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET 18

WBS 34497.1.2 TIP R-2707C COUNTY CLEVELAND GEOLOGIST Smith, B.

WBS 34497.1.2 | TIP R-2707C | COUNTY CLEVELAND | GEOLOGIST Smith, B.

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass) GROUND WTR (ft)
BORING NO. EB2-B STATION 25+30 OFFSET 67 ft RT ALIGNMENT -Y9- 0 HR. N/A
COLLARELEV. 941.1 ft TOTAL DEPTH 83.7 ft NORTHING 582,814 EASTING 1,250,604 24 HR. 18.7

SITE DESCRIPTION Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass)

BORING NO. EB2-B STATION 25+30

OFFSET 67 ft RT ALIGNMENT

-YO-

COLLARELEV. 941.1ft TOTAL DEPTH 83.7 ft

NORTHING 582,814

EASTING 1,250,604

GROUND WTR (ft)
0 HR. N/A
24 HR. 187

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE  SUM0093 DIEDRICH D-50 86% 10/10/2014

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER Bare, J.

START DATE 03/12/15

COMP. DATE 03/12/15

| SURFACE WATER DEPTH N/A

DRILLER Bare, J.

START DATE 03/12/15

COMP. DATE 03/12/15

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE R2707C_GEO_BRDG0471_GINT.GPJ NC_DOT.GDT 4/14/15

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.51t | |0 25 50 5 1001 | No. [ /moill 6 | Elev.m DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
945 | 85 | | | [ 1 1 Match Line I N T
T i T %_ WEATHERED ROCK
I N 8624 T 78.7 . Z— R (Biotite Schist) (continued)
T [ 941.1 GROUND SURFACE 0.0 T 100/0.3 : _109/0;3" g:
940 T 1 ~ RESIDUAL 860 I A et _____ 8.0
1 b \_ red-brown, silty CLAY (A-7-6) with little fine 1 =i CRYSTALLINE ROCK
o374 1 37 N §_ sand a574 + 837 R “//\_ 8574 (Biotite Schist) 837
+ 2 5 8 R G 3 + 60/0.0 60/0.0 F Boring Terminated with Standard
13 M
935 T N e I 934.9 6.2 T B Penetration Test Refusal at Elevation 857.4
T 1 = - r?d$r&vn_cﬁn_ge7br3wﬁ and brown, - T B ft in Crystalline Rock (Biotite Schist)
9324 T 87 T \' saprolitic, micaceous, silty CLAY (A-7-5) with T -Boring offset from proposed location due to
+ 3 5 7 R | some sand 1 L -
12 D overhead powerlines.
930 T o NS I L
T S \__ 1 | -Greater than 180 tons bearing capacity
974+ 137 L N I B reached with SPT at 68.7 feet.
+ L L 1 L
4 2 3 5 .98 . M §_ 1 L -Harder drilling reported at 73.3 feet was
925 1 i §_ 4 L interpreted as the top of Weathered Rock.
920 4 1 18.7 l: v \: I L -Very hard drilling and significant rig chatter
¥ 2 3 5 o M \_ + - reported around around 81.0 feet, this was
920 1 .Qlﬁ - §_ T - interpreted as the top of Crystalline Rock.
T - - \— T - -Augers were reported to be very close to
T -t \- T 3 refusal 81.0 - 83.7 feet, but were able to
917.4 T 237 ¥ \
T 3 4 6 10 M \- T B slowly advance through the Crystalline Rock.
915 I o N I o
il . §_ I L
o4 T 27 | L . : 1 NY T C
1 Y 3K M i I i
910 I \ §_ £ L
1 A \_ 1 L
907.4 T 337 SRR §: T r
i 416 |9 "5 wNY T r
905 T / §_ 1 |
1S R . B 1 L
9024 T 387 sl §' T r
T 3 4 6 i P - T o
1 . 910 | M \_ T I
900 T | §_ 1 |
1 N B 1 L
1 I \_ 1 L
897.4 437
T 3 4 7 - * o w \- T o
1S . e R 4 L
895 4 \ 849 482 1 L
4 A tan-brown and white, saprolitic, micaceous, 1 L
g4 T 487 . \\_ . fine sandy SILT (A-4) with little clay 1 L
| :: 3 7 9 ,16 w :: :
890 4 H 899 _ _ _ _ _ _ _ _ _ ________ 512 4 L
4 . ,' . » red-brown and orange-brown, saprolitic, 1 L
887.4 T 537 5 5 ; [ §: micaceous, silty CIS_;L(AJ—E;) with some T i
1 .14 w L I L
885 1 | %_ 1 |
<+ - l - L +4 -
8824 T 587 o N T C
T 3|58 ey M N T -
1S @13, L 4 L
|_880 4 \ § 8799 _  _ _ _ _ _ _ _ _ ________ &2 4 L
1 I .. B brown, orange-brown, and white, saprolitic, 1 L
| 8774 T 63.7 S O = micaceous, fine sandly SILT (A-4) with trace 1 -
T 9 9 11 - k\zo - M B clay T -
875 1 i - - 1 L
4 N.oo. . R 1 o
NG L] L L
8724 T 68.7 10 9 57 N\ T
1 " YR Sat. - I i
870 1 \1 | 1 |
1 o1 e | 8678 733 I L
8674 3 13,0 04 . : * WEATHERED ROCK 1 -
. 100/0.4 L ;
865 1 B (Biotite Schist) + B




SHEET 19
34497.1.2 (R-2707C)/Bridge No. 471 - Cleveland County

CORE PHOTOGRAPHS

B1-C B1-B

BOX 1of 1. 78.6 - 90.6 FEET BOX 1of3: 64.3-77.8 FEET




SHEET 20
34497.1.2 (R-2707C)/Bridge No. 471 - Cleveland County

CORE PHOTOGRAPHS

B1-B B1-B

BOX 2of3: 77.8-86.8 FEET BOX 3 of 3: 86.8-95.4 FEET
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SHEET 21
34497.1.2 (R-2707C)
Cleveland County

SITEPHOTOGRAPHS

Bridge No. 471 on -Y9- (NC 18) over -L- (US 74 Shelby Bypass)

Standing at the centerline of -Y9- at End Bent 2 looking North Standing at the centerline of -Y9- at End Bent 1 looking South



