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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 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 TQ 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.
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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 NoO.

R-2707D

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

I
CONSI

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 CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

S 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.

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

ANGULARITY OF GRAINS

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

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 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

ARGILLACEQUS - 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.

oo

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ——— . —— ROCK (WR) 190 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 MINERAL OGICAL COMPOSITION FINE 70 COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 35 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
GROP Al |3 a2 a4 | a5 [ a6 | a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. ONEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
- NON-CRYS TALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
swBIL  Bogodbogeg it SLIGHTLY COMPRESSIBLE LL <3l — ROCK_TYPE_INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
13238 MODERATELY COMPRESSIBLE LL=31-50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
688958255 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 , I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y T0TAC LENGTH O CORE RUN AND EXPRESSED AS A PERCENTAGE.
"0 PERCENTAGE _OF MATERIAL O | SHELL BEDS.E'L
: 50 MX WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
0|1 |2 v i v ORGANIC MATERIAL T W 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
pm— TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 107 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *0 LITTLE ORGANIC MATTER 3-5% 5 - 127 LITTLE 10 - 207 -
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 49 Mx | 41 MN |40 Mx| 41 MN| 40 Mx | 41 M\ [40 Mx| 41 N v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIE_DIREC TION_OTF_AZIMUTH)
LITTLE OR " " g
[J] 6 MX NP |10 Mx |10 Mx| 10 MN [ 1IMN [ 10 Mx [10 Mx| i mn | i Mn WODERATE HIGHLY HIGHLY ORGANIC > 107 > 20% HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROUP INDEX ) ) ) M | 8 MX |12 MX| 16 MX|ND MX AMONTS OF 023:‘:‘5" GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK WP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
USUAL TYPES |STONE FRAG, ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLL) 1INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs 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
pr— pw— Zeu PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, :os‘:m:z;nspans ARE DULL AND IJI:‘-CELLI?[RED. SOMEF S:ORW cn;Av; RDCKM::: PARENT MATERIAL.
A5’ SUBGRADE EXCELLENT 0 G00D FAIR T0 PoOR POOR POOR | UNSUITRBLE O SPRING OR SEEP UL STUND WADER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH A5 COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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
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) 23/9%  pIp & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL
CONSISTENCY T LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED )
GENERALLY Lo PR SOIL SYMBOL Qm ow TEST BORING () sl noica e BTNt SONE CRateNe o ook ooy, BT, LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL @F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL
(NON-COMESIVE) DENSE 30 T0 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 = m— [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 [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
'542-12:[';?" MED'&';‘[F'-;”FF ; TTOO 135 “-? TTOO 2]-“ =77=/77=  INFERRED ROCK LINE O MONITORING WELL ‘$’ WITH CORE COMPLETE ggg';T’;gg;cggéghﬁgg}-lﬁ;“o’:":g’:'zc ':‘AOYT ggf&ggg‘f; g“0?225’;';'%;3&;5'"52’::&'TAENDIS ROCK_QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PIEZOMETER . . ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD 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 ROCK
p— NCLASSIFIED EXCAVATION FPSpeS——————— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
U.S. STD. SIEVE SIZE 4 12 40 6@ 200 270 7 - 7 - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. - AN INTR Y OF K OF APPROXIMATELY UNIFORM THICKNESS Al
OPENING (MM) 476 200 042 025 0.075 0.053 EXCAVATION UNSUITABLE WASTE 4 ACCEPTABLE, BUT NOT TO BE :IEIL:I|vs'l‘.vmmluusggmgzgsnOwnlﬁNlErogs L:TaE:RALO Exrzmo :HATE:ASUSLE% EMPL:j:EfSPiRA'ﬁEL 10
. . - . . . USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED i
CoARSE TINE SHALLOW K UNCLASSIFIED EXCAVATION - EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLay UNDERCUT D\] ACCEPTABLE DEGRADABLE ROCK
o v gy SAND SAND e o 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 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 (N OR BPF) OF
SIZE N, 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. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - 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 GUIDE 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.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON ERY 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 GREATER THAN 4 INCHES DIVIDED BY
(st FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE : VED W - v LY W . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
n LI0UID LIMIT ! B . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T FOSS. - FOSSILIFEROUS SLI. - 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 —
RANGE - WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: 67 HLZ 197
Pp L L pLasTic LiMiT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 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 ELEVATION: 667.85 FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
SL | SHRINKAGE LIMIT 0 : NOTES:
[] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
B B REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 2.008 - 0.03 FEET FIAD - FI | IATELY AFTER DRILLI
oRr - @ ATTAIN OPTIMUM MOISTURE [] ovess (] & conTINuOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET D LLED IMMEDIATEL ER DRILLING
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D DRY STRENGTH CME-550X [] wero Facen Fincer BiTs HE FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST - v/ PoveNCER HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODE"AT:L: TPLAST": "5;2: " MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

DATE: 8-15-14
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DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

GEOTECHNICAL BORING REPORT

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

BORE LOG
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5 WBL_EB1-A | STATION 847+39 OFFSET 96 ftLT ALIGNMENT -L- 0 HR. 12.0
COLLARELEV. 648.4 ft TOTAL DEPTH 33.1 ft NORTHING 557,433 EASTING 1,266,136 24 HR. 9.9

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 02/15/18

COMP. DATE 02/15/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E<Lf't5)V ELEV DE(]ft’)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 Gl 50 ™ 100 | NO. |/mol| G | ELev.a DEPTH (ft)
650 L
1 L 648.4 GROUND SURFACE 0.0
647.4 T 1.0 - 0.7 TOPSOIL —a
i 1 2 3 *5 M ALLUVIAL
645 | pasa ] a5 _ BROWN, FINE SANDY SILT (A-4) __— -2
T 1 T 2 *3 . W TAN AND BROWN; SILTY SAND (A-2-4)
6424 T 60 - ___ WITHTRACEGRAVEL ___ __ 2%
x T 2 [ 3 *5- - M BROWN, FINE SANDY SILTY CLAY (A-7)
T T 6404 _ _ _ _ _ _ _ _ _ __ _ __ _ _ __ .80
640 | e300 85 L o L \ RESIDUAL
1 99 - \ 4 RED AND TAN, SILTY CLAYEY SAND
T L (A-2-5)
T R 13.0
6951 63491135 | | B BRI B ====i| | B T WEATHEREDROCK — — — |
1 : - - - - | - 10009 cesss TAN, GRANITE 180
I R P2 C RESIDUAL
T Pt C TAN, SLIGHTLY SILTY FINE TO COARSE
630 | 6299_| 185 - L SAND (A-1-b)
T 2 [ 16 | 26 . e M i
T+ - -//-/- 6264 _ _ _ _ _ _ _ _ _ _ _____.__ 20
625 | oao T 925 - TAN, SILTY SAND (A-2-4)
1 4 4 5 - @3- oL . w
1 R
1 A
14 T~ -
620 | 6199 | 285 =~
2 [ 15 | 80 S W 300
S WEATHERED ROCK
TAN, GRANITE
6153 331 - ° 615.3 33.1
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 615.3 ft ON CRYSTALLINE
ROCK: GRANITE

AREA -D

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 10
BORE LOG
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5 WBL_EB1-C | STATION 847+10 OFFSET 42ftLT ALIGNMENT -L- 0 HR. 332
COLLARELEV. 666.4 ft TOTAL DEPTH 435 ft NORTHING 557,438 EASTING 1,266,075 24 HR. 25.1

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/26/18

COMP. DATE 03/26/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E<Lf't5)V ELEV DE(]ft’)TH \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 2 50 ™ 100] | NO. |/mol| G | ELev.a DEPTH (ft)
670
1 GROUND SURFACE 0.0
665 | 6654 T 10 - 0.5 TOPSOIL ]
T 2 1 2 5\3 - ROADWAY EMBANKMENT
a9 I a5 \ T TAN, SILTY SAND (A-2-4) WITH TRACE ,— 24
I T2 7 )9 e I e T2 o S W GRAVEL _ ___ _ _
1 AN RED-BROWN, SANDY CLAY (A-6) WITH
S O 5 1 I i e | /A AN ISl IR B B =t S LITLEGRAVEL =%
1 L& RED-TAN, SILTY SAND (A-2-4) WITH
6579 + 85 1 1 — |- - TRACE GRAVEL AND ASPHALT
T o2 - FRAGMENTS
655 I ‘| :
6529 | 135 [
T 2 2 2 | |ga- - -
650 —-: |I - 17.0
T R T 7 7 GRAY AND BROWN, SANDY SILT (A4) ~ |
6479 L 185 L o L - 1> +| - WITH TRACE GRAVEL
T 3.
645 1 — 220
car0 T o35 I - BROWN, CLAYEY SICTY SAND (A-2-5)
T 2 2 2 *4 L
640 1 - 270
T+ -A\- - T T T T T T TTRESDUACL T ]
6379+ 285 4 -+ ——+——| -\~ TAN WHITE ORANGE-TAN AND
+ X E TAN-GRAY, SILTY SAND (A-2-4)
635 T ] SAPROLITIC WITH TRACE QUARTZ
T T FRAGMENTS AND LITTLE MICA
6320 | 335 N
T 2 3 | 4 & -
630 I -
- - ‘. - -
6279 | 385 L
T 2 5 5 ) +1 o -
625 1 : " e
6229 | 435 e L e 435
T 60/0.0 60/0.0 N Boring Terminated WITH STANDARD
1 B PENETRATION TEST REFUSAL at
1 L Elevation 622.9 ft ON CRYSTALLINE
1 L ROCK: GRANITE
1 L AREA - D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1 | TP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5 WBL_EB1-B STATION 847+16 OFFSET 4ftLT ALIGNMENT -L- 0 HR. 27.8
COLLARELEV. 667.2ft TOTAL DEPTH 43.1 ft NORTHING 557,417 EASTING 1,266,043 24 HR. 26.0
DRILL RIGIHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic
DRILLER Cain, J. START DATE 02/14/18 COMP. DATE 02/24/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5f | |0 % 50 75 100] | NO. | /mol| G | ELEv. () DEPTH (it)
670 L
T F 667.2 GROUND SURFACE 0.9
6662 T 10 | 7 S— 0.6' TOPSOIL —
665 1 2 11 ,+2 M CFE ROADWAY EMBANKMENT
fB37 4 35 . C TAN AND RED, SILTY SAND (A-2-4)
T WOHA[ 2 | 1 +3 Lo M WITH TRACE GRAVEL
6612 1 6.0 S t
660 1 WOH[ 1 1 |+2 M
<y 6592 __ _ __ _ __ _ ___ _ ___ ____ ___ 80
O L)1 e w2 WA C RED TAN AND BROWN, SANDY SILTY
I +_3 T w - CLAY (A-7) WITH TRACE ORGANICS
655 I I---- LN 6ss2 _ _ _ ______________ 120
6537 + 135 | N I I I t GRAY AND TAN, SILTY SAND (A-2-4)
T WOH(WOH|WOR| o - - - | - [ -o | - w
T s s s s (I o
650 T : L
T W&
6487 + 185 s
4 WOH|WOH|WOH @ " || W i1 647.7 19.5
1 B T I C GRAY, SANDY SILT (A-4) WITH TRACE
645 I L LT 6452 ORGANICS (WOOD FRAGMENTS) 299
N P i N BROWN; SILTY SANDY CLAY (A6)
T WOH[WOH[ 3 | (¢ - - w N
I (- VI N
640 1 [ LN 6402 210
T ALLUVIAL
s e l T " r TAN, SILTY SAND (A-2-4) WITH TRACE
I _152 : r GRAVEL
635 I 1°° '_634 , GRAVEL LAYER @ 31.5-33' 50
s e R iﬁi: w B T T T T RESDOAL |
I 8 | r ORANGE AND TAN, SILTY SAND (A-2-4)
630 I 1 C
6287 4 385 Ao L
I 243 +7 . W i
T N e | 6262 _ _ _ _ ______ _____ _ __ __ M0
625 1 . ] M WEATHERED ROCK
62417 431 624.1 TAN AND WHITE, GRANITE 43.1
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 624.1 ft ON CRYSTALLINE
ROCK: GRANITE

AREA-D

SHEET 11



DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 12
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J. WBS 34497.1.1 | TIP R2707D | COUNTY CLEVELAND | GEoLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft) SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5 WBL_B1-A STATION 848+47 OFFSET 70 ftLT ALIGNMENT -L- 0 HR. 12.0 BORING NO. S5 WBL_B1-A STATION 848+47 OFFSET 70 ftLT ALIGNMENT -L- 0 HR. 12.0
COLLARELEV. 647.7 ft TOTAL DEPTH 45.1 ft NORTHING 557,324 EASTING 1,266,156 24 HR. 1.5 COLLARELEV. 647.7 ft TOTAL DEPTH 45.1 ft NORTHING 557,324 EASTING 1,266,156 24 HR. 1.5
DRILL RIGIHAMMER EFFJDATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD  H.S. Augers | HAMMER TYPE  Automatic DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018 DRILL METHOD  H.S. Augers | HAMMER TYPE  Automatic
DRILLER Cain, J. START DATE 02/15/18 COMP. DATE 02/15/18 | SURFACE WATER DEPTH N/A DRILLER Cain, J. START DATE 02/15/18 COMP. DATE 02/15/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E<Lf't5)V ELEV DE(]ft’)TH —TomToml lo 25 5 5 100l| no \/ o SOIL AND ROCK DESCRIPTION CORE SIZE NQ2 TOLA::‘ RUN 12.8ft S
ft : : : - /™Mol| G | ELEv. ¢ DEPTH (ft RUN DRILL L
@ ' ' ' {0 = E(Lf'f)v ELEV DE(]ft’)TH R(%N RATE [REC TRED Sﬁgp' RESTRADT o DESCRIPTION AND REMARKS
(ft) (Minfft) | ‘9% % ) % % | G| ELEV.(®) DEPTH (ft)
650 | 645.38 Begin Coring @ 32.3 ft
T i BT54—F 323 | 3.0 | 34010 | 2.9) | 2.7) (2.0)|(12.3)FA 6154 CRYSTALLINE ROCK 23
1 [ 6477 GROUND SURFACE 0.0 T 5:10/1.0 | 97% | 90% 90% | 96% P lg” VERY SLIGHT WEATHERING TO FRESH, HARD TO VERY HARD,
o467 70 — 470 07 TOPSOI —o7] 612.4 T 35.3 3:50/1.0 Zii LIGHT GRAY GRANITE W/ CLOSE TO MODERATELY CLOSE
s I WORI™ T |2 | [4s - - M ALLUVIAL i 50 [451/1.0((50) [ (48) A FRACTURE SPACING; MEDIUM TO COARSE GRAINED/
6442 35 i 47 | BROWN, FINE SANDY SILT (A-4) WITH ,— 39 610 I g;gm-g 100%| 96% =z MEGACRYSTIC
I 21312 *5' : M ——___LTTLEMCA _ ____ J T 3:40/1.0 e
617 1 60 P TAN AND BROWN, SILTY FINE SAND 607.4 T 40.3 4:23/1.0 ’,;é-
T 2 2 [ 3 * .. M (A-2-4) T 48 | 4:36/1.0 | (4.8) | (4.8) 2
640 1 '5 97 sl 605 T 5:55/1.0 [100% [ 100% ,’,4"71_
a2 fes | L L L u ESE TAN AND GRAY, SANDY CLAYEY SILT T 538/1.0 '
T 3 - YT (A-5) 602.6 + 45.1 10:54/0.8 2 e026 45.1
T N WINT 6as7 120 T C Boring Terminated at Elevation 602.6 L IN CRYSTALLINE ROCK:
N \ B0 TAN AND GRAY SLIGHTLY STV FINE | 1 - GRANITE
1 B B RN S TO COARSE SAND (A-1-b) WITH LITTLE T O
1 . ®25 Sat 888_ GRAVEL AREA - D
T - - 000 T -
1 olele i} T B
630 £ 288 18.0 T r
62021 185 —=—F=——r F=—= o= e — — 180 4 L
T WEATHERED ROCK
4 [100/0. B T I A e : TAN, GRANITE ,__200] I i
T e e | B = RESDUAL I C
T b ORANGE AND TAN, SILTY SAND (A-2-4) 1 C
625 N
6242 235 S N L WITH TRACE MICA I C
1 3 3 57 .Leo___.._._._ W 6227 250 T r
T L C WEATHERED ROCK I B
620 1 = TAN AND BROWN, GRANITE 1 C
619271 285 Vi —-+ -
T 55 [45/0.3 T 0008 I I L
6154 T 323 T - T Tt - Wk 32.3 :: :
615 =+ 607/0.0 60/0.0 R CRYSTALLINE ROCK I C
T R B IR BRI A LIGHT GRAY, GRANITE 1 i
1 2 1 C
610 I ”"I'/f'_ + 3
T —Z T N
1 o T B
605 I a5 T -
N 1 I,// = N T B
Q 7 Q 4 -
S + L 6026 45.1 S T B
S + - Boring Terminated at Elevation 602.6 ft IN S 1 |
N + L CRYSTALLINE ROCK: GRANITE N I C
[a) -1 — o g I
Qe + - AREA-D 2 1 L
o T r (@) 1 L
[a] 4 - o
o 1 - o T i
z A | z - -
o 4 [ 2 =+ |
@ I C % i C
= = 4 -
=z 1 - 4
] ] T -
4 T r [i4 4 L
4 I L g
o} =} -4 —
) is - ) T r
[2] 4 L %]
(O] o 4 L
z + - z I C
4 4 - 4
o o + -
2| € - @ 4 -
(o] T r (@) 4 L
] 4 - w
(G o 4 -
N T B N 4 -
2 T B 2 1 L
& T - & T -
w 1 i wy T r
o T K 5] T -
z T - z 1 L
» + - » T [
w 4 - w
o 4 — —
o 1 L o]
o) T C 8 1 K
= = 4 -
9 T = o
a a T -
(S} T B (S} 4 -
b4 b4




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

SHEET 13

BORING S5_WBL_B1-A, BOX 1 OF 2, 32.3 FEET TO 40.3 FEET.

BORING S5_WBL_B1-A, BOX 2 OF 2, 40.3 FEET TO 45.1 FEET.

0 4r 8"
INCHES

LCON

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
CARY, NC 27513

PHONE: 919.871.0800

ROCK CORE PHOTOGRAPHS

STRUCTURES #5&6 - DUAL BRIDGES OVER
BUFFALO CREEK ON US 74 BETWEEN
SR 2325 AND SR 2238
CLEVELAND COUNTY, NORTH CAROLINA
WBS: 34497.1.F56 | TIP NO.:R-2707D
FALCON PROJECT NO.: G17053.00




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT

WBS 34497.1.1 | TP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5 WBL_B1-B STATION 848+41 OFFSET 20 ftLT ALIGNMENT -L- O HR. N/A
COLLARELEV. 634.4 ft TOTAL DEPTH 15.0 ft NORTHING 557,309 EASTING 1,266,108 24 HR. N/A
DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD  Mud Rotary | HAMMER TYPE  Automatic
DRILLER Cain, J. START DATE 03/27/18 COMP. DATE 03/27/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 20 %0 IS 100 | NO. | /moi] G | ELev. () DEPTH (ft)
635 L6344 GROUND SURFACE 0.0
634 4 00 - -
E 216 [ 32 1~ -k-%- N B sat. B3SF ALLUVIAL
1 R i ool BRI BN oo TAN-BROWN, FINE TO COARSE SAND
1 TAC padk 6314 (A1) WITHLTTLEGRAVEL . 39
630 B N A o RESIDUAL
629471 50 4 e 17 N T i TAN, SILTY SAND (A-2-4) SAPROLITIC
4 N CC: N B, L 62790 __ __ __ __ __ __ __ ____________________ 63
i A WEATHERED ROCK
] TAN, GRANITE
625
624.47T 10.0
1 00702 s - 100029
620 6194-T 150 rY 619.4 15.0
6070.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 619.4 ft ON CRYSTALLINE
ROCK: GRANITE

AREA-D

SHEET 14



DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5_WBL_B2-A STATION 850+07 OFFSET 64 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 649.4 ft TOTAL DEPTH 24.8 ft NORTHING 557,175 EASTING 1,266,215 24 HR. 13.7

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/23/18

COMP. DATE 03/23/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E<Lf't5)V ELEV DE(]ft’)TH \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 % 50 5 100 | NO. |/mol| G | Etev.m DEPTH (ft)
650 L 649.4 GROUND SURFACE 0.0
6484 T 10 17 -] -1 - - L L 0.7 TOPSOIL U7
I WOH] 1 1 2 Lo M ALLUVIAL
a159 1 a5 o ‘5_4%_\ RED-TAN, SILTY FINE SAND (A-2-4) ,— 29
645 T T 17 |l M \ _WITH TRACE WOOD FRAGMENTS _
1 . 6439 TAN, FINE SANDY SILT (A-4) WITH 585
6434 T 60 5 = ) *4 o M _\\_ _____ HTLLEWCA _____ |
+ S RN R PP 2YF 6414 TAN-GRAY, CLAYEY SILT AB)WITH 89|
7103 s (71 s 2 W S I I v RNE T 7\ _ TRACE ORGANICS (ROOTLETS) _/
+a X GRAY-TAN, SILTY CLAY (A7) WITH ™ _ 10.2]
6376 1 118 1o R i ~|__ TRACE ORGANICS (ROOTLETS) _ | ;4
50700 T T TTTOTT I B RESIDUAL :
- 160/0.0 \ A% TAN AND WHITE, SILTY SAND (A-2-4)
635 ] 6346 WITH LITTLE ROCK FRAGMENTS 14.8
< CRYSTALLINE ROCK
AT GREEN-TAN, GRANITE
=i LIGHT GRAY, GRANITE
630 a2
/
|57 =
A
625 624.6 24.8

T e e e

Boring Terminated at Elevation 624.6 ft IN
CRYSTALLINE ROCK: GRANITE

AREA -D

NCDOT CORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 15
CORE LOG
WBS 34497.1.1 | TIP R2707D | COUNTY CLEVELAND | GEoLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5_WBL_B2-A STATION 850+07 OFFSET 64 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 649.4 ft TOTAL DEPTH 24.8 ft NORTHING 557,175 EASTING 1,266,215 24 HR. 13.7

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

DRILL METHOD H.S. Augers

| HAMMER TYPE  Autornatic

DRILLER Cain, J.

START DATE 03/23/18

COMP. DATE 03/23/18

| SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTALRUN 13.0ft

RUN DRILL RUN STRATA | L
E(Lf'f)v ELEV DE(]ft’)TH R(%N RATE [REC TRED Sﬁgp' RESTRADT o DESCRIPTION AND REMARKS
(ft) (Minfft) | % | % : % % | G| ELEV.(f) DEPTH (ft)
637.6 Begin Coring @ 11.8 ft
B376 L 118 | 30 | 222 |(29)](1.9) (29| (19) Bi=F 6376 CRYSTALLINE ROCK 1138
635 - 1:36 | 97% | 63% 97% | 63% Plar SLIGHT TO VERY SLIGHT WEATHERING, HARD, LIGHT GREEN-TAN,
634.6 14.8 5 ]:‘2“2‘ o TED 500 £eg—634.6 GRANITE WITH CLOSE TO VERY CLOSE FRACTURE SPACING. 14.8
- . . X . . . |/ -
1 ]:38 S0 10 (|99 é’pfi_ FRESH, VERY HAI'?:DR,A%%TRSSQX&:%%ANWE, WITH WIDE
- . |/ -
1 1:39 It
630 | 6206 19.8 1.47 ~n
- 50 | 149 | (5.0) | (5.0) A
- 2:13  {100% [100% i
. 2:41 I
. 251 A
625 | go4.6-] 24.8 4:07 L 624.6 24.8
Boring Terminated at Elevation 624.6 ft IN CRYSTALLINE ROCK:
GRANITE
AREA - D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

SHEET 16

BORING S5_WBL_B2-A, BOX 1 OF 2, 11.8 FEET TO 19.8 FEET.

BORING S5_WBL_B2-A, BOX 2 OF 2, 19.8 FEET TO 24.8 FEET.

0 4r 8"
INCHES

LCON

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
CARY, NC 27513

PHONE: 919.871.0800

ROCK CORE PHOTOGRAPHS

STRUCTURES #5&6 - DUAL BRIDGES OVER
BUFFALO CREEK ON US 74 BETWEEN
SR 2325 AND SR 2238
CLEVELAND COUNTY, NORTH CAROLINA
WBS: 34497.1.F56 | TIP NO.:R-2707D
FALCON PROJECT NO.: G17053.00




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1

| TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION

STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE)

BORING NO. S5_WBL_B2-C

STATION 849+94 OFFSET 42ftLT ALIGNMENT  -L-

COLLARELEV. 649.5 ft

TOTAL DEPTH 11.3 ft NORTHING 557,178 EASTING 1,266,190

GROUND WTR (ft)
0 HR. Dry
24 HR. 9.3

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/22/18

COMP. DATE 03/22/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH o 25 5 5 100 \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft i A B NO. | /mol| G | ELEV. (i) DEPTH (ft)
650 6495 GROUND SURFACE 0.0
6485 T 10 [ _ 648.7 0.8' TOPSOIL 08
I T2 17 ||és: ¢ M ALLUVIAL
6460 1 35 | 6465 _ TAN-BROWN, SILTY SAND (A-2-4) WITH )— 24
645 T 1 1 1 ,*n M \_ _ [RACE ORGANICS AND MICA  __
6435 + 60 .. TAN-BROWN; SILT (A<4) MOTTLED AND
+ 1 7 . v TRACE ORGANICS (WOOD
I T 6415 FRAGMENTS) 80
6410 { 85 e E T TAN, CLAVEVSILT (AS)WITH TRACE |
640 WOH[ 2 | 2 v : (A-5)
B 4 2 Y 639.0 ORGANICS 105
6382 1 11.3 i __'-_"—_'__'___'_‘_ SPA 6382 T WEATHERED ROCK ~ ~~___11.3]
6070.0 60/0.0 TAN, GRANITE [

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 638.2 ft ON CRYSTALLINE
ROCK: GRANITE

AREA -D

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 17
BORE LOG
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5_WBL_B2-B STATION 849+78 OFFSET 10 ft RT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 648.1ft TOTAL DEPTH 10.8 ft NORTHING 557,166 EASTING 1,266,134 24 HR. 6.6

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/22/18

COMP. DATE 03/22/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH \/ SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 Gl 50 ™ 100] | NO. | /o ELEV. (f DEPTH (ft)
650 |
T GROUND SURFACE 0.0
647 1 10 T 0.8' TOPSOIL — 03]
T WOH| 4 3 f7 : ALLUVIAL
645 | ciig-t a5 TAN-BROWN, SANDY SILT (A-4) WITH
T ™2 || ___ _TRACEORGANICS _ __ ,—-Y
6421 ] 6.0 o _ TAN-BROWN, SILTY SAND (A-2-4) 85
2 1 1 42' ) TAN, FINE SANDY CLAYEY SILT (A-5)
640 | g396-F 85 =~
WOH[ 5 | 32 . \\.,37. os
637.3 T 108 - e RESIDUAL 108
50/0.0 60/0.0 BROWN-GRAY, SILTY SAND (A-2-4)
\ WITH TRACE ROCK FRAGMENTS /

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 637.3 ft ON CRYSTALLINE
ROCK: GRANITE

AREA -D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

GEOTECHNICAL BORING REPORT

BORE LOG
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5 WBL_EB2-A | STATION 850+68 OFFSET 100 ftLT ALIGNMENT -L- 0 HR. 8.5
COLLARELEV. 650.7 ft TOTAL DEPTH 10.6 ft NORTHING 557,134 EASTING 1,266,273 24 HR. Dry

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers | HAMMER TYPE ~ Automatic

DRILLER Cain, J. START DATE 03/22/18

COMP. DATE 03/22/18 | SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH o 25 5 5 100 \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5 | 0.5 i . j NO. |/mol| G | ELEv. DEPTH (ft)
655
1 650.7 GROUND SURFACE 0.0
650 | g497-F 10 I s 0.5 TOPSOIL —
+ 2 3 3 *6- M ROADWAY EMBANKMENT
6472 T 35 c BROWN, FINE SANDY SILT (A-4) WITH
T 3 2 [ 3 +5' - - TRACE MICA AND GRAVEL
645 | psa- 1 a0 , : , 6452 _ _ _ _ _ _ AL U_Vm________Si
T ‘9. o BROWN AND GRAY, CLAYEY SILT (A-5)
6422 T 85 T WITH TRACE ORGANICS (ROOTS)
1 Gl N B B IR D C Y I B e 640.7 10.0
6401 1 106 50700 WEATHERED ROCK
. 60/0.0 TAN, GRANITE

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 640.1 ft ON CRYSTALLINE
ROCK: GRANITE

AREA -D

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 18
BORE LOG
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft)
BORING NO. S5 WBL_EB2-C | STATION 850+52 OFFSET 33ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 667.3 ft TOTAL DEPTH 23.9 ft NORTHING 557,121 EASTING 1,266,205 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J. START DATE 03/26/18

COMP. DATE 03/26/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E<Lf't5)V ELEV DE(]ft’)TH o 25 5 5 100 v ) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5 | 0.5 i . j NO. |/mol| G | ELEv. DEPTH (ft)
670 n
T GROUND SURFACE 00
6663 T 10 T 7.0 BITUMINOUS CONCRETE 5
665 I B 7 | Lbis M 0.5' AGGREGATE BASE COURSE  ——
6638 35 L ROADWAY EMBANKMENT
T 3122 ||er-- M TAN-BROWN, SILTY SAND (A-2-4) WITH
st a0 AN LITTLE GRAVEL AND TRACE MICA 55
¥ 713 Ce- TAN, SANDY CLAY (A-6) WITH TRACE
660 -+ —‘\“ M GRAVEL 80
6588+ 88 + 1| "\~ TAN BROWN, SILTY SAND (A-2-4) WITH
1 : }1_1 : M LITTLE GRAVEL
655 T b 120
cean ] 1an f BROWN, SILTY CLAYEY SAND (A-2-5)
T 315 1| [ WITH LITTLE GRAVEL
+ -,8 - M
= 1 --" = ALLUVIAL 5
G488 + 188 b | 1 - BROWN-GRAY, SILTY SAND (A-2-4)
T L e SN N E M WITH LITTLE GRAVEL AND TRACE 205
T == ORGANICS
645 =+ WEATHERED ROCK
gaas L o35 S A 434 TAN, GRANITE 230
R LU 'gggg;g& Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 643.4 ft ON CRYSTALLINE
ROCK: GRANITE

AREA -D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

GEOTECHNICAL BORING REPORT GEOTECHNICAL BORING REPORT SHEET 19
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J. WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #6 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (LEFT LANE) | GROUND WTR (ft) SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S5 WBL_EB2-B STATION 850+47 OFFSET 7ftLT ALIGNMENT -L- 0 HR. Dry BORING NO. S6_EBL_EB1-A STATION 847+20 OFFSET 11 ftRT ALIGNMENT -L- 0 HR. 29.1
COLLARELEV. 667.3ft TOTAL DEPTH 20.8 ft NORTHING 557,115 EASTING 1,266,180 24 HR. Dry COLLARELEV. 667.1ft TOTAL DEPTH 43.0ft NORTHING 557,407 EASTING 1,266,031 24 HR. 26.0
DRILL RIGIHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic DRILL RIGIHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic
DRILLER Cain, J. START DATE 02/16/18 COMP. DATE 02/16/18 | SURFACE WATER DEPTH N/A DRILLER Cain, J. START DATE 02/14/18 COMP. DATE 02/14/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH \/ 0 SOIL AND ROCK DESCRIPTION E<Lf't5)V ELEV DE(]ft’)TH \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 % 50 5 100 | NO. |/mol| G | Etev.m DEPTH (ft) (ft) 0.5ft | 0.5ft | 0.5 | |0 2 50 5 100 | NO. |/mol| G | Etev.m DEPTH (ft)
670 | 670 |
T - 667.3 GROUND SURFACE 0.0 T I 667.1 0.4' TOPSOIL 0.0
6663 T 1.0 T 2000 0.7' TOPSOIL — 6661 1 10 1 T - 1T - - T ROADWAY EMBANKMENT
665 1 2 2 4 _}a M ROADWAY EMBANKMENT 665 1 2 1 1 *,, M BROWN TAN AND GRAY, SILTY SAND
6638 & 35 . TAN AND GRAY, SILTY SAND (A-2-4) U N R A L (A-2-4) WITH LITTLE GRAVEL AND
T T 2 | 1 L M WITH TRACE TO LITTLE GRAVEL T I R N R R A u - TRACE ORGANICS (WOOD
T S T *4 L FRAGMENTS)
6613 T 6.0 661.1 6.0 L
660 T 1 2 3 _*5 M 660 T 2 q 3 _*7 M ||:
6588 - 85 e
\ L
T WoHl 2 ° A £ M T 2 3 3 ‘,6::: Mt
655 I ! 655 I N C
6538 + 135 > T 7} i - 6536 T 135 - -\-\ - t
T L2 M i 61Ny g Mo
1 L 1 ! -
650 I \ 650 I 4 ||:
6488 + 185 -y 6486 + 185 .
T T 7[5 e 05 I WOH|WOH| 1| pf - - - w b 195
646.5 T 20.8 ST e e e e SRR T T T T WEATAERED ROCK~ — — — 205/ 1 1o t GRAY, FINE SANDY SILT (A-4)
I : L WHITE AND GRAY, GRANITE 645 I ' 6451 _ _ _ _ _ _ __ _________ 29
T C Sfing Terminate O P T N BROWN, SILTY SANDY CLAY (A6)
1 L PENETRATION TEST REFUSAL at T T T2 ||es- - w N
1+ L Elevation 646.5 ft ON CRYSTALLINE 1 { .. v L\_
I [ ROCK: GRANITE 640 I N N es00 o)
N ALLUVIAL
T i AREA-D 386285 L 1 | I\ TAN, SILTY SAND (A-2-4) WITH LITTLE
1 - I . e A o i AR GRAVEL 300
T - 635 T /- LN TIOGRAELLAER — — — T — 39
-+ — -+ . TAN, SICTY SAND (A-2-4) WITH LITTLE
T+ - 6336 + 335 R B B GRAVEL
+ = T 2 | 3 |10 oy || Sat. 632.6 345
1 L 1 N A T RESIDUAL
+ : 630 1 | WHITE AND TAN, SILTY SAND (A-2-4)
+ - 628.6 T 38.5 |
+ - + 1 5 fio003 | - -l | - - | e et 627.6 39.5
1 L 4 S TSI T T T T 00 = WEATHERED ROCK
T - 625 T R I IR PR 23 ORANGE AND TAN, GRANITE
N T C ~ 624 1] 430 'y 624.1 43.0
N I C 9 T 60/0.0 60/0.0 C Boring Terminated WITH STANDARD
3 1 C 2 I r PENETRATION TEST REFUSAL at
< 1 i < 1 i Elevation 624.1 ft ON CRYSTALLINE
5 I L 5 I L ROCK: GRANITE
Q@ 1 L Q@ 1 L
E 1 C E 1 C AREA - D
[a] 4 L [a) 4 L
OI 4 - OI +4 -
z A | z A |
o 1S L o 4 L
@ 1 C ) I C
= =
z -+ - z -+ -
w w
74 T - 74 T -
[i'4 1 L [i'4 1 L
o} o}
(8] + - (8] + -
(%] 1 | (%] 1 |
(O] (O]
z + - z + :
4 4 - 4 4 -
[e] [e]
CDI T I~ CDI T B
(o] T r (o] T r
w 41 L w 41 L
(O] (O]
N T B N T B
3 1 - 3 1 -
3 1 - 3 1 -
Y I C Y I B
(O] T i (O] T i
z T - z T -
) -+ - w -+ -
w £ - w £ -
4 4
o 1 L o 1 L
m 1 L m 1 L
= =
o <+ - o <+ -
[a) [a)
(S} T r O T r
b4 b4




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1

| TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S6_EBL_EB1-C STATION 847+15 OFFSET 38 ftRT ALIGNMENT  -L- 0 HR. 30.5
COLLARELEV. 667.5ft TOTAL DEPTH 44.5 ft NORTHING 557,401 EASTING 1,266,004 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers | HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/28/18 COMP. DATE 03/28/18 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5 | 0.5 i . j NO. |/mol| G | ELEv. DEPTH (ft)
670 L
1 L 6675 GROUND SURFACE 0.0
6665 F 10 T - CHF oo 1.1 BITUMINOUS CONCRETE 15
665 T 6 3 3 b - Mo - 0.4 AGGREGATE COURSE BASE /]
6640 35 ] 30645 ROADWAY EMBANKMENT — =29
T 2 3 3 b - M e RED-BROWN, SILTY CLAYEY SAND |
6615 F 6.0 p o - __(A-2-6) WITH LITTLE GRAVEL _
T 1% 7| - v I TAN AND RED, SILTY SAND (A-2-4)
660 =+ ¢ C WITH LITTLE GRAVEL
650.0 | 85 . C
T T 2 | 1 +3 W
+ L
655 T | e esss _  _ _ __ _ _ _ _ _ _ ______ ___ 120]
esaoT 125 ] ] RED-TAN, SANDY CLAYEY SILT (A-5)
|- - Lt WITH LITTLE GRAVEL
WOH[ 1 2 V.
1 »s- L
-+ - - M ___________________ﬂo_
&0 6490 | 185 l i ALLUVIAL
—t— 3 - TAN, SILTY SAND (A-2-4) WITH TRACE
T - ORGANICS AND GRAVEL
645 + - e — — R WA SANDY ST LAV AT~
6440 235 I. ‘
T WOH|WOH|WOH| g,
640 1
6390 1 28.5 5 000 -l 29.0
T+ : T T T T T T T qo00.49 WEATHERED ROCK
T s el c Lo | EEEEees TAN,GRANITE 310
635 T s RESIDUAL
63401 335 —t— TAN AND WHITE, SLIGHTLY FINE TO
T 8 [ 24 | 25 o /‘ 9 - COARSE SAND (A-1-b)
630 T R R IR B I B =*1e! - I —— ST —5————————ﬂ'°—
6290 385 — TAN, SILTY SAND (A-2-4)
T 5 [ 10 | 14 & .
+4 - | -
625 I i
6240 L 435 L o] el 44,0
4 ——— T —— —100/0.58 WEATHERED ROCK
T - TAN, GRANITE
T r Boring Terminated at Elevation 623.0 ft IN
T N WEATHERED ROCK: GRANITE
1 r AREA - D

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 20

BORE LOG

WBS 34497.1.1

| TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S6_EBL_EB1-B STATION 847+23 OFFSET 78 ftRT ALIGNMENT  -L- 0 HR. 23.8
COLLARELEV. 655.9 ft TOTAL DEPTH 34.1 ft NORTHING 557,377 EASTING 1,265,971 24 HR. 16.7

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers | HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/27/18 COMP. DATE 03/27/18 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH o 25 5 5 100 \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5 | 0.5 i . j NO. |/mol| G | ELEv. DEPTH (ft)
660 L
T [ 655.9 GROUND SURFACE 0.0
655 | gsa0. [ 10 I 0955 0.6 TOPSOIL —
1 1 2 1 k3 R M ROADWAY EMBANKMENT
6524 T a5 < TAN-BROWN, SILTY SAND (A-2-4) WITH
+ 1 3 q *7- - - M LITTLE GRAVEL AND TRACE WOOD
650 | ss00.T 60 FRAGMENTS
] 2 5 4 i }9 . M
J R e4ro __ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __ 80|
6474 T 85 . 5 ' 7 ALLUVIAL
. . M BROWN, SANDY SILT (A-4) WITH TRACE
645 } GRAVEL
I. -
6424 T 135 [
2 2 2 & M
640 \
1S P e T v 689 __ _ _ _ __ 170
VR A I 3 TAN-BROWN, SILTY SAND (A-2-4) WITH
6374 T 185 A R D LITTLE GRAVEL
8 6 5 *11 M
635 :
Ié'——'—'—'&.—'—'—'—'--'—'—'—'j 6£3£—________________21_
. WEATHERED ROCK
632.4 T 235
L TAN, GRANITE
59 [41/0.3 : 100/0'8+
630
6274 T 285 T Z
700/0. ©100/0.4 \
625 7
6224 T 335 e v/
85_[15/0.1 - 306,0-_61 = 6218 341

Boring Terminated at Elevation 621.8 ft IN
WEATHERED ROCK: GRANITE

AREA -D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)

BORING NO. S6_EBL_B1-A STATION 848+45 OFFSET 27 ft RT ALIGNMENT  -L- 0 HR. N/A

COLLARELEV. 634.3ft TOTAL DEPTH 19.4 ft NORTHING 557,286 EASTING 1,266,067 24 HR. N/A

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD = Wash Boring | HAMMER TYPE  Automatic

DRILLER Cain, J. START DATE 03/27/18 COMP. DATE 03/28/18 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
ELEV| '/ gy |PEPTH \/ o SOIL AND ROCK DESCRIPTION

™ @ M | osft | 0.5t | 0.5t | |0 id % I 190) | NO. /mol| G | etev.m

DEPTH (ft)

635

GROUND SURFACE 6.9
T2 [ 8 : +16 T Sat. 0.1 BITUMINOUS CONCRETE

" s s — — — — — — —| — — — — — — 06' CONCRETE /

7 ALLUVIAL I

| TAN-BROWN, FINE TO COARSE SAND |

6343 00

[e]®]
[e]e/
[e]e]

630

6293 50

| (A-1-b) (W/ CASING ADVANCER SET |
| CASING TO 5) N

WEATHERED ROCK
TAN, GRANITE (W/ CASING ADVANCER __ _9.0]

70 |30/0.1

~ 100/06®

—— 625.3
625 A

)

624 3 100

_ __SETCASINGTO10)__ _ _y
RESIDUAL

6218  TAN-BROWN, SILTY SAND (A-2-4) (W/ 125

~ 7] CASING ADVANCER SET CASING TO |~ |

14.8)

L IR O N R I IR <N w

o " _:.l

620

6195

148 _______1s_ _____ J
100/0.3 R - - - LR - 100/0.39® WEATHERED ROCK
- - - TAN, GRANITE

615 | g149_| 194 -6(-)/0-0& 614.9 19.4

60/0.0 Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 614.9 ft ON CRYSTALLINE

ROCK: GRANITE
AREA -D

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 21

BORE LOG

WBS 34497.1.1

| TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S6_EBL_B1-C STATION 848+20 OFFSET 55 ft RT ALIGNMENT  -L- 0 HR. 4.5
COLLARELEV. 640.6 ft TOTAL DEPTH 16.7 ft NORTHING 557,298 EASTING 1,266,031 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers | HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 04/02/18 COMP. DATE 04/02/18 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH o 25 5 5 100 \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5 | 0.5 i . j NO. |/mol| G | ELEv. DEPTH (ft)
645 L
60 I [ 6406 LOOSE SAND/HR BOULDERS/RIP RAP 0.0
40 | g396—F 10 I g ALLUVIAL
¥ 50 | 6 | 6 R R IR B M fast TAN, FINE SAND (A-3) WITH TRACE
671 T a5 A e e I e cosor MICA, LITTLE BOULDERS AND
6 | 7 | 7 SN Mo ke COBBLES, AND LITTLE GRAVEL
1 . Q14 oosel
635 1 * o0 00—
I S pesel
ciot T s L T N T eoodl
0 16 | 5 D SR IR I sat Eo
630 I R G I I " eassr
1 1 eoesl
1 N booet
6271 | 135 5 5 5 B | - o0 oo 626.6 14.0
625 ] W24 | W55 RESIDUAL __15]]
w30 167 | 6230 \__TAN-BROWN, SILTY SAND (A-2-4) [ -
50/0.0 60/0.09" = - WEATHERED ROCK
TAN, GRANITE

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 623.9 ft ON CRYSTALLINE
ROCK: GRANITE

AREA -D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)

BORING NO. S6_EBL_B1-B STATION 848+32 OFFSET 76 ft RT ALIGNMENT  -L- 0 HR. Dry

COLLARELEV. 638.6 ft TOTAL DEPTH 34.5 ft NORTHING 557,278 EASTING 1,266,017 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD = Wash Boring | HAMMER TYPE  Automatic

DRILLER Cain, J. START DATE 04/02/18 COMP. DATE 04/02/18 | SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E<Lf't5)V ELEV DE(]ft’)TH o 25 5 5 100 \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5 | 0.5 i . j NO. |/mol| G | ELEv. DEPTH (ft)
640
638.6 T 00 | 638.6 GROUND SURFACE 0.0
T WOH T | 2 *-3 — YA ALLUVIAL
T S S TAN, FINE SAND (A-3) WITH TRACE
635 | 6351 1 35 [ ooool 6356 _ORGANICS _— 2y
51 4 | 2 % Sat. 1969 TAN, SLIGHTLY SILTY FINE TO COARSE
I > 009" SAND (A-1-b) WITH LITTLE GRAVEL AND
500 TRACE ORGANICS
I P oo
6282 1 104 - oS0
l. . 00 oF
T 2 1
I * - Sat Begr
625 I 'I §§§_
6232 T 154 I oaar 6232 _ _ _ _ _ _ ______ __ _ _ _ 154
1 T1 2] 2 || Sat. RESIDUAL
I L TAN, SILTY SAND (A-2-4) WITH LITTLE
620 I i MICA
618.2 T 20.4 | g _— == 6184  _ _ _ __ __ _________ _ _ __ __ 202
8178 0B 0070 4 mT SR B 13858'5. %MM—\ WI_EI_»?&'I"\IHEIEI?NE_CI)ECK /—m
1 6070.0 - 76010, i ,
615 I a>n CRYSTALLINE ROCK
T S LIGHT GRAY, GRANITE
610 1 ?"?/;:
— =, .
4 Z\ 4
T —~
605 T A
T S 6041 345

Boring Terminated at Elevation 604.1 ft IN
CRYSTALLINE ROCK: GRANITE

AREA -D

NCDOT CORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 22

CORE LOG

WBS 34497.1.1

| TIP R2707D | COUNTY CLEVELAND | GEoLOGIST  Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S6_EBL_B1-B STATION 848+32 OFFSET 76 ft RT ALIGNMENT  -L- 0 HR. Dry
COLLARELEV. 638.6 ft TOTAL DEPTH 34.5 ft NORTHING 557,278 EASTING 1,266,017 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

DRILL METHOD Wash Boring | HAMMER TYPE Automatic

DRILLER Cain, J.

START DATE 04/02/18 COMP. DATE 04/02/18 | SURFACE WATER DEPTH N/A

CORE SIZE NQ2

TOTALRUN 13.7 ft

RUN DRILL RUN STRATA | L
E(Lf'f)v ELEV DE(]ft’)TH R(%N RATE [REC TRED Sﬁgp' RESTRADT o DESCRIPTION AND REMARKS
(ft) (Minfft) | ‘9% % ) % % | G| ELEV.(®) DEPTH (ft)
617.76 Begin Coring @ 20.8 ft
6178 1208 | 37 [1:13/1.0 | (3.7) | (3.6) (13.6)[(135) = 6178 CRYSTALLINE ROCK 208
615 1 1:11/1.0 [100% | 97% 99% | 99% P VERY SLIGHT WEATHERING TO FRESH, HARD TO VERY HARD,
6144 245 1:05/1.0 s LIGHT GRAY, GRANITE WITH MODERATELY CLOSE TO WIDE
: : 1:20/0.7 > FRACTURE SPACING
I 50 [1171.0] @9 |49 1
1 1:21/1.0 | 98% | 98% S
610 T 1:25/1.0 ﬁ"/f_
T 1:48/1.0 i
609.17] 29.5 1:35/1.0 o
T 5.0 | 1:48/1.0 [ (5.0) | (5.0) S
T 1:‘3@1 8 100% [ 100% z"/f_
1 : . ‘A4
605 I 1:38/1.0 o
604.17] 345 1:50/1.0 7 604.1 345
Boring Terminated at Elevation 604.1 ft IN CRYSTALLINE ROCK:
GRANITE
AREA-D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

SHEET 23

BORING S6_EBL_B1-B, BOX 1 OF 2, 20.8 FEET TO 29.5 FEET.

BORING S6_EBL_B1-B, BOX 2 OF 2, 29.5 FEET TO 34.5 FEET.

0 4r 8"
INCHES

LCON

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
CARY, NC 27513

PHONE: 919.871.0800

ROCK CORE PHOTOGRAPHS

STRUCTURES #5&6 - DUAL BRIDGES OVER
BUFFALO CREEK ON US 74 BETWEEN
SR 2325 AND SR 2238
CLEVELAND COUNTY, NORTH CAROLINA
WBS: 34497.1.F56 | TIP NO.:R-2707D
FALCON PROJECT NO.: G17053.00




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1

| TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION

STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)

BORING NO. S6_EBL_B2-A STATION 849+82

OFFSET 14 ft RT ALIGNMENT  -L-

COLLARELEV. 647.8ft TOTAL DEPTH 12.0 ft

NORTHING 557,172 EASTING 1,266,136

0 HR. 6.0
24 HR. 55

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/22/18 COMP. DATE 03/22/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5 | 0.5 i . j NO. |/mol| G | ELEv. DEPTH (ft)
650 |
] [ 6478 GROUND SURFACE 0.0
6468 L 10 . .. - -1 . - .1 - LeiiLe 0.6' TOPSOIL LAY
o5 ] WORIWOR T | g - - - ALLUVIAL /
gaa3T 35 t TAN-BROWN AND GRAY, FINE SANDY
7 WOH[WOH[ 1 . SILT (A-4) WITH TRACE ORGANICS,
aia L 6o : LITTLE MICA, AND INTERMITTENT
3 WorT 1 : LENSES OF SAND
840 gaaaT s8s <
WOH 25 [75/0.3 | ISP ST PO EECHIS SIS BRI P 638.8 9.0
SR I I I L TAN, GRANTE
635 8 120 - e - - - - - - - - - - - - - - 635.8 12.0
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 635.8 ft ON CRYSTALLINE
ROCK: GRANITE

AREA-D

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 24

BORE LOG

WBS 34497.1.1

| TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION

STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)

BORING NO. S6_EBL_B2-C STATION 849+76

OFFSET 42 ft RT ALIGNMENT  -L-

COLLARELEV. 647.9ft TOTAL DEPTH 13.4 ft

NORTHING 557,160 EASTING 1,266,106

0 HR. 12.0
24 HR. 3.3

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/23/18 COMP. DATE 03/23/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 2 50 5 100 | NO. |/mol| G | Etev.m DEPTH (ft)
650 |
1 N 8429 GROUND SURFACE 99
6469 1 10 | ————\ 0.5' TOPSOIL —
645 1 1 3 3 +6. o ALLUVIAL
64441 35 ! 644.9 — BROWN, SANDY SILT (A-4) WITH LITTLE — 39
+ 1 2 2 *4 SR A MICA ]
sa19 1 60 e LIGHT GRAY, FINE SANDY SILTY CLAY
1 T 1 * co (A-7) WITH TRACE ORGANICS
] o - -
640
6394 85 \
] L R N I T R N I 79 _ _ _ __ 100
J a WEATHERED ROCK
i TAN, GRANITE
635 63451 134 [—634.5 13.4
60/0.0 60/0.0 Boring Terminated WITH STANDARD

PENETRATION TEST REFUSAL at
Elevation 634.5 ft ON CRYSTALLINE
ROCK: GRANITE

AREA -D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S6_EBL_B2-B STATION 849+73 OFFSET 69 ft RT ALIGNMENT -L- 0 HR. 49
COLLARELEV. 647.6 ft TOTAL DEPTH 25.0 ft NORTHING 557,152 EASTING 1,266,080 24 HR. 33

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/23/18

COMP. DATE 03/23/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E<Lf't5)V ELEV DE(]ft’)TH \/ o SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 % 50 5 100 | NO. |/mol| G | Etev.m DEPTH (ft)
650
1 647.6 GROUND SURFACE 99
6466 T 10 - = 0.5 TOPSOIL ]
645 I 212 Tl s o4 ALLUVIAL 20
aaa1T as f 248 | TAN-BROWN, SANDY SILT (A-4) WITH ,— 22
1 WOH|WOH] 1 *1: L. _ _ _ _LENSESOFSAND __ _ _ |
ca16 L 60 . GRAY-TAN, FINE SANDY SICTY CLAY ,__ 55
T 2 2 2 ¥4 . _ (A7) WITH TRACE ROOTLETS  _
640 st T a5 : LIGHT GRAY, CLAYEY SILTY SAND 8.0
3 45 A R R D | YR D (A28
+ -99- TAN AND GRAY, SILTY FINE SAND ~ __ 10.2|
T e e _A24 /
635 1 | RESIDUAL
6341 ] 135 . . : TAN, SILTY SAND (A-2-4) WITHLITTLE 4,4,
6328 | 148 | ° [100/0. LSS T T T T ~ oo d B 5328\ ROCK FRAGMENTS m—ry:
60/0.0 -60/0.0 et WEATHERED ROCK /
s >N TAN, GRANITE
630 ?‘.’/T - CRYSTALLINE ROCK
P LIGHT GRAY, GRANITE
=
7
|7 =
625 ?‘/j_
as
o 622.6 25.0

I e R B A e ARRAR .

Boring Terminated at Elevation 622.6 ft IN
CRYSTALLINE ROCK: GRANITE

AREA -D

NCDOT CORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 25
CORE LOG
WBS 34497.1.1 | TIP R2707D | COUNTY CLEVELAND | GEoLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S6_EBL_B2-B STATION 849+73 OFFSET 69 ft RT ALIGNMENT -L- 0 HR. 49
COLLARELEV. 647.6ft TOTAL DEPTH 25.0 ft NORTHING 557,152 EASTING 1,266,080 24 HR. 33

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

DRILL METHOD H.S. Augers

| HAMMER TYPE  Autornatic

DRILLER Cain, J.

START DATE 03/23/18

COMP. DATE 03/23/18

| SURFACE WATER DEPTH N/A

CORE SIZE N/A

TOTAL RUN 10.0ft

RUN DRILL RUN STRATA | L
E(Lf'f)v ELEV DE(]ft’)TH R(%N RATE [REC TRED Sﬁgp' RESTRADT o DESCRIPTION AND REMARKS
(ft) (Minfft) | ‘9% % ) % % | G| ELEV.(®) DEPTH (ft)
632.55 Begin Coring @ 15.0 ft
6326 + 15.0 | 5.0 | 3:05/1.0 | (4.9) | (4.6) (9.9) [ (96) B+ CRYSTALLINE ROCK
630 . 3:09/1.0 | 98% | 92% 99% | 96% Pl VERY SLIGHT WEATHERING TO FRESH, HARD TO VERY HARD,
— 2:21;].8 o LIGHT GRAY, GRANITE WITH MOD. CLOSE TO WIDE FRACTURE
411, R SPACING.
627.6 + 200 2:49/1.0 L
5.0 | 1:46/1.0 | (5.0) | (5.0) AT
2:05/1.0 | 100% [100% i
625 . 7
2:33/1.0 o
2:38/1.0 2
622.6 4 25.0 3:16/1.0 T 6226 25.0
Boring Terminated at Elevation 622.6 ft IN CRYSTALLINE ROCK:
GRANITE
AREA - D
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DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

SHEET 26

BORING S6_EBL_B2-B, BOX 1 OF 1, 15.0 FEET TO 25.0 FEET.

0 4r 8"
INCHES

LCON

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
CARY, NC 27513

PHONE: 919.871.0800

ROCK CORE PHOTOGRAPHS

STRUCTURES #5&6 - DUAL BRIDGES OVER
BUFFALO CREEK ON US 74 BETWEEN
SR 2325 AND SR 2238
CLEVELAND COUNTY, NORTH CAROLINA
WBS: 34497.1.F56 | TIP NO.:R-2707D
FALCON PROJECT NO.: G17053.00




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1

| TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.

SITE DESCRIPTION

STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)

BORING NO. S6_EBL_EB2-A

STATION 850+52 OFFSET 13 ftRT ALIGNMENT  -L-

COLLARELEV. 667.8 ft

TOTAL DEPTH 23.4 ft NORTHING 557,103 EASTING 1,266,163

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

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 02/16/18

COMP. DATE 02/16/18

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH \/ SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 Gl 50 ™ 100) | NO. | /o ELEV. (ft DEPTH (ft)
670 L
] 0.4' TOPSOIL 0.0
6668 L 10 I ROADWAY EMBANKMENT
665 ] 3[4 ]6 . *10 } M TAN, SILTY SAND (A-2-4) WITH TRACE
6643T 35 — | =™ GRAVEL —=24
7 3 4 [ 3 & M TAN AND GRAY, SANDY CLAY (A-6)
6618 1 60 ___ WITHLTTLEGRAVEL 55
1 2 [ 22 # Lo M TAN, SILTY SAND (A-2-4) WITH TRACE
660 TO LITTLE GRAVEL
6593 85 I
WOH[ 1 1 o M
[
655 |
6543 135 1. .
2 1 7| g5 M
I -
650 " - 649.8 18.0
kLA T S — T T AN SANDY SICTY LAY AT WA |
W
|?2 . LITTLE GRAVEL
645 (AR NSO AN 668 o ______ 20
_ WEATHERED ROCK
44.4 23.4
04441 234 5070.0 60/0.08"] & TAN, GRANITE 3

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 644.4 ft ON CRYSTALLINE
ROCK: GRANITE

AREA -D

NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT SHEET 27
BORE LOG
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S6_EBL_EB2-C | STATION 850+52 OFFSET 39 ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 667.7 ft TOTAL DEPTH 22.8 ft NORTHING 557,092 EASTING 1,266,140 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 03/28/18

COMP. DATE 03/28/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
E<Lf't5)V ELEV DE(]ft’)TH \/ SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5 | |0 Gl 50 ™ 100] | NO. | /o ELEV. (ft DEPTH (ft)
670 L
1 [ 6677 GROUND SURFACE 0.0
6667 £ 10 T 0062 7.0 BTUMINOUS CONCRETE 15
- T 01 9 | 6 - bs M : 0.5 AGGREGATE BASE COURSE  —
aaaoT 35 / ROADWAY EMBANKMENT
T 313 ] 3 o M GRAY AND TAN, SILTY SAND (A-2-4)
T 9% - WITH TRACE GRAVEL AND MICA
es1ze60 L | L [ - -
660 I L M
6592 85 T
I mp s s Y M
1 ..
4 - 7 12.
855 65421 135 || e ALL U_Vﬁ'-________g
+ 1 L " GRAY AND TAN, CLAYEY SILTY SAND
1 & (A-2-5) WITH TRACE WOOD
1 L. FRAGMENTS
650 —+ b - es0.r __ _ __ __ _ _ __ _ _ _ _ _ _ _ ____ 110|
6492 T 185 ! RESIDUAL
- e e . " RED-TAN, SILTY CLAYEY SAND (A-2-6)
4 +6- . WITH LITTLE MICA
1 ] 6462 __ _ __ __ __ __ __ ____ ____ _____________215]
645 | gas0 1 227 R R Iy 645.0 WEATHERED ROCK 22.7
60701 60/0.1 TAN, GRANITE
CRYSTALLINE ROCK
TAN, GRANITE

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 644.9 ft IN CRYSTALLINE ROCK:
GRANITE

AREA -D




DocuSign Envelope ID: 423C3F55-4E13-44EC-8CCO0-F4B13A50D8FF

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/30/22

GEOTECHNICAL BORING REPORT

WBS 34497.1.1 | TP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #5 - BRIDGE OVER BUFFALO CREEK ON US 74 BETWEEN SR 2325 AND SR 2238 (RIGHT LANE)| GROUND WTR (ft)
BORING NO. S6_EBL_EB2-B STATION 850+54 OFFSET 83ftRT ALIGNMENT -L- 0 HR. 1.1
COLLARELEV. 653.8ft TOTAL DEPTH 15.9ft NORTHING 557,073 EASTING 1,266,100 24 HR. 7.5
DRILL RIGIHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic
DRILLER Cain, J. START DATE 03/23/18 COMP. DATE 03/23/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH \ 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 20 %0 IS 100 | NO. | /moi] G | ELev. () DEPTH (ft)
655 |
T o538 0.4 TOPSOIL 0.0
6528 4+ 10 | o ARTIFICIAL FILL
T T2 2 || - M i TAN-BROWN, SILTY SAND (A-2-4) WITH
650 | 6503 T 35 TSNS - 0508 _ _ _ _TRACEMICA_ _ _ _ _ —=24
£ Tt — M - RESIDUAL
T STM L - TAN, SILTY SAND (A-2-4) SAPROLITIC
6478 L 60 R I N i
I 2 v I A IS I I \ A5 30 .
T - - e e e e e S — . —— —"— e e e . — — — — — —_—— ]
645 6453 185 10070.2 100/0.28 — WEATHERED ROCK
T - T D i TAN, GRANITE
640 640’3::1’%’5 /:
T 700702 —— 10002 Zn
6379 | 159 VT 6319 159
6070.0 60/0.0 Boring Terminated WITH STANDARD
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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 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 TQ 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
HPC

GOODNIGHT, D.].

INVESTIGATED By _ GOODNIGHT, D.J.

DRAWN BY _HILL, M.J.
CHECKED BY HUNSBERGER, W.S.

sumTTED BY _FALCON ENG.
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GEOTECHNICAL ENGINEERING UNIT
SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NoO.

R-2707D

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

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

I
CONSI

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

S 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.

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

ANGULARITY OF GRAINS

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

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 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

ARGILLACEQUS - 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 ——— . —— ROCK (WR) 190 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 QRGANIC MATERIALS MINERAL OGICAL COMPQSITION 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. 1< 357 PASSING *2001 (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
el =2 = ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY nocf< il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
spoL  Bog0gdpoood e SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bogodosoodissss MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6655589358 CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scsgmmmnv ROCK |1 I I g:ELEE;gggL.E TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH O- CORE RUN AND EXPRESSED AS A PERCENTAGE.
o150 Mx PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a gr':; gg ::: ?alm CREDIR ST G, A OTHER MATERIA ROCKS OR CUTS MASSIVE Rocl.
ORGANIC MATERIAL SOILS SOILS H L FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. DIR - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITTLE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, HORIZONTAL.
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% ' . DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
W 40 Mx| 40 MN |40 x| 41 M| 40 wx | 41 un |40 x| 41 v e O LY e ! sl 5% D ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF DIP, MEASURED CLOCKWISE FROM NORTH
Pl 6 M NP {10 Mx 10 Mx| 1UMN | 11 MN [ 10 M [10 MX | 1IN | i mN WODERATE HIGHLY HIGHLY ORGANIC > 10% > 20% L g v OF A CRYSTALLINE NATURE. L . MEASURED CLOCKW X
GROP INOEX | @ 0 0 amx [ iz mxnom|  aMounts oF Orouc GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO EAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaoR | GReveL, o | INE SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs 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
\v4 . , MOST FELDSPARS Al Al RED, SOME SH AY. ROCK HA .
CEN. RATING EXCELLENT TO GOOD FAIR T0 POOR FAR 10 POOR | UNSUITABLE B PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA e 333["2%’&?35&: U:AMMEE;DBSLOwg ANRE gzlﬁt/s 's‘?anllrslccilhor ELDOSS‘S»O OEF itonvéug?n I %COMPA:ED PARENT MATERIAL
A5 SUBGRADE POOR OJUUI' SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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
(MOD. SEV.I  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.
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENGY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED : v oF R ROCK THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF)OTHER S mL AL SRS o s S 2 2 TR RAINAGE.
NN CoESIVE) DENSE 30 10 50 TN FoAGMAY EvBanvin] D) 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 Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4 Tm 8 2.5 Tm 10 =777=/7= 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 IROD) - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 z‘; A PlezovETen 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
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 *Type? ALLUVIAL SOIL BOUNDARY INSTALLATION O— SPT N-VALUE 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 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 gggzﬂgﬂo" Usz?'I’S:BIEIEE?M AESX'I":EAVA”DN - % gggléﬁzéilgﬂegc&‘/?TTlgNB'E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 .42 025 0.075 0.053 v UNSU " UsED 1N Tt Top 5 FeeT o | Hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
BOULDER COBBLE GRAVEL CoARSE FINe sILT cLay ONDERCUT R Btteroei eoradABLE RoCK EMBANKMENT OR BACKFILL 70 DETACH HAND SPECIMEN. [ BEODING OR SCHISTOSITY OF THE (NTFUDED ROCKS.
BLOR. COB) R SAND SAND pgl 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 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 (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 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MODISTURE 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.
SATURATED USUALLY LIQUID; VERY WET, USUALLY . \;o?nm::rllco PENETRATION TEST ggp' -szzzngm:lf gs- B:;fn SPOON PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
- - : . e - .- X - LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT FROM BELOW THE GROUND WATER TABLE | £ - FINE oL - SILT, SILTY o1 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH I T oV gl i
W LIOUID LIMIT F0SS. - FOSSILIFEROUS oLl - SLIGHTLY s - h SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T - LIFEROU - S - RoCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLIDs REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE - L BENCH MARK:BL-149 N:573599.52 E:1259358.58
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 884.28 FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D) DRY STRENGTH CME-550% [] wero Facen Fincer BiTs [X]n 02 FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.

DATE: 8-15-14
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8/23/99

$DATES

0 5 10 PROJ. REFERENCE NO. SHEET NO.
. . . . . . . . . . . . . . . . . . . . . . . . . R-2707D 5
145 140 130 120 no 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100110 TZ0 130 T30 50
0 : 20 f 40
e s
7 J O S S S S S S S S S S O O H Nt St S SO SR SUUURE SRS SONNURR SURRR S ... FEET . ... ...970
7 S S S S S S S A At St S S S S S SRS AU AU RPN SRR 960
s B S S S U U Ut S S S S O O U S S S S S S SO USSR 950
7 S S S S S S S S O St S S S U S RS SO AU PR NSRRI 940
930 i b 930
7 920
B S S S R A U e S S AP AR A A S S SR PP ...900. ..

@RESIDUAL. TAN RED AND BROWN MO/ST SOFT TD STIFF, SANDY S/LTY CLAY AND SANDY SILT W/TH SOME MIICA

@WEATHERED ROCK: TAN GRAY AND BROWN B/OT/TE GNE/SS AND META—MORPHOSED GRAN/TE
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8/23/99

$DATES

0 5 10 PROJ. REFERENCE NO. SHEET NO.
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0 5 10 PROJ. REFERENCE NO. SHEET NO.
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NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/23/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8

WBS 34497.1.F56

| TIP R-2707D

‘ COUNTY CLEVELAND

’ GEOLOGIST Goodnight, D. J.

WBS 34497.1.F56

TIP R-2707D

COUNTY CLEVELAND

GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION US 74 - SHELBY BYPASS

BORING NO. S1_EB1-A

STATION 18+84

OFFSET 21 ftLT

ALIGNMENT -Y1- (D)

COLLARELEV. 882.7 ft

TOTAL DEPTH 39.9 ft

NORTHING 573,686

EASTING 1,259,464

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

SITE DESCRIPTION US 74 - SHELBY BYPASS

BORING NO. S1_EB1-B

STATION 18+72

OFFSET 21 ftRT

ALIGNMENT -Y1- (D)

COLLARELEV. 881.6 ft

TOTAL DEPTH 42.0 ft

NORTHING 573,729

EASTING 1,259,467

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

DRILL RIG/HAMMER EFF./JDATE HPC2473 CME-550 92% 12/09/2015

‘ DRILL METHOD H.S. Augers

| HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./JDATE HPC2473 CME-550 92% 12/09/2015

DRILL METHOD H.S. Augers

| HAMMER TYPE  Automatic

DRILLER Cain, J.

START DATE 02/09/18

COMP. DATE 02/09/18

‘ SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 02/09/18

COMP. DATE 02/09/18

‘ 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(th’)T H v ) SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(th’)T H 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100/ | NO. | /moll G | ELEV. ) DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100 | NO. |/moll G
885 B 885 |
T | 5827 89 1 :
881.7 4 1.0 S —\ 0.5' TOPSOIL — + L 881.6 0.0
880 T 2 3 7 - @10 M NJ RESIDUAL 880 |-880.6 T 10 i UMY 0.6' TOPSOIL =2
8790 T 35 AN —8797  TAN AND RED, SANDY SILTY CLAY (A-7)— 30 =+ 4 2 2 . M RESIDUAL
T 6 | 10 | 10 T N2 M - TAN AND RED, SILTY SAND (A-2-4) WITH 87811 35 N 87866 RED AND BROWN, SANDY SILTY CLAY — 30
8767 L 60 N r LITTLE MICA AND TRACE ROCK T 51 7 | 9 et M (A7)
T 6 5 4 v M L FRAGMENTS 8756 + 6.0 ! TAN AND RED, SILTY SAND (A-2-4)
875 ® 875 5T 5 1 7 / M
874271 85 i B T @12
I 18] e Mo sl a1l 85 | L L Al
+ S - + @13 M
1 1
870 I 1 - 870 I .
86927 135 T T o
I 416 |68 2. M sea1l1as | L b
1
1 . 1 . @13 M
1 1
865 I i 865 I 1
86427 185 5B T T
1 4 S 8 ‘@13 M 86311 185 { . . 1
1
1 - 1 . @10 - M
1 ," . | 860.7 22.0 1 . ; Lo
860 85921 235 . TAN, SANDY SILT (A-4) WITH SOME MICA 860 4 s 859.6 22.0
T T4 7 o M 8581 T 235 B : :.: : TAN, SANDY SILT (A-4) WITH SOME MICA
) M
- » 4 . @9 .
1 .‘\‘. . 855.7 27.0 1 . “ .
e . i TAN, SILTY SAND (A-2-4) 855 I \ o546 70
i 6 | 9| 9 eis M - g53.1 T 285 o N TAN, SILTY SAND (A-2-4)
i e L 1 o165 M
650 I iy L 850.7 20| | oo I e
4 / — TAN, SANDY SILT (A-4) HIGHLY 4 1
8492 L 338 T A 1 MICACEOUS + .
il 7 M i 848171 335 B
4 0. - 4 3 8 7 . ‘15 M
1 P PR NP ST _ | 8457 37.0 1 Sl
845 844 2T 385 ] zn WEATHERED ROCK 845 1 ;
T | . . =1 TAN AND GRAY, METAMORPHOSED + :
aana I 299 [00/0.2 100/0.29 Z Y iy 299 84317 385 : :
60/0.0 50700 25 [750.2 I N N o ® 842.4 39.2
T : r Boring Terminated WITH STANDARD T o N WEATHERED ROCK
T r PENETRATION TEST REFUSAL at 840 | oo T o0 S sses  BROWN AND GRAY, BIOTITE GNEISS -
T ~ Elevation 842.8 ft ON CRYSTALLINE ROCK: — : :
1 L el\\;laEmv?ORch()DSEg GR’SANITIC ROSKC T 60/0.0 60700 Boring Terminated WITH STANDARD
+ S + PENETRATION TEST REFUSAL at
+ - T Elevation 839.6 ft ON CRYSTALLINE ROCK:
i 1 BIOTITE GNEISS




NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/23/18

GEOTECHNICAL BORING REPORT

BORE LOG

GEOTECHNICAL BORING REPORT

SHEET 9

CORE LOG

WBS 34497.1.F56

| TIP R-2707D

‘ COUNTY CLEVELAND

‘ GEOLOGIST Goodnight, D. J.

WBS 34497.1.F56 ‘ TIP R-2707D ‘ COUNTY CLEVELAND ‘ GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION US 74 - SHELBY BYPASS GROUND WTR (ft)
BORING NO. S1_B1-A STATION 19+88 OFFSET 21ftLT ALIGNMENT -Y1- (D) 0 HR. 28.5
COLLARELEV. 886.4 ft TOTAL DEPTH 53.0 ft NORTHING 573,676 EASTING 1,259,362 24 HR. FIAD

SITE DESCRIPTION US 74 - SHELBY BYPASS

BORING NO. S1_B1-A

STATION 19+88

OFFSET 21ftLT

ALIGNMENT -Y1- (D)

COLLARELEV. 886.4 ft

TOTAL DEPTH 53.0 ft

NORTHING 573,676

EASTING 1,259,362

GROUND WTR (ft)
0 HR. 28.5
24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD  H.S. Augers

| HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF.JDATE HPC2473 CME-550 92% 12/09/2015

DRILL METHOD H.S. Augers

| HAMMER TYPE  Automatic

DRILLER Cain, J.

START DATE 02/06/18

COMP. DATE 02/08/18

‘ SURFACE WATER DEPTH N/A

DRILLER Cain, J. ]

START DATE 02/06/18

COMP. DATE 02/08/18

’ SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(Z)TH o ) . 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft 5 5 I NO. |/mol| G | ELEV. (i) DEPTH (ft)
890
T 0.4' TOPSOIL 0.0
885 | 8854 T 1.0 B RESIDUAL
=+ 1 5 6 Fvr TAN AND RED, SANDY SILTY CLAY (A-7)
+ - 3.0
8829 . 35 S RED AND TAN, SILTY SAND (A-2-4)
T 3 5 5 “dio M
4 P
880 8804 6.0 !
1 4 4 6 ) ”IO M
87791 85 e
T 3 5 5 et0 M
875 1 e
1
8729 | 135 . I‘. .
T T e M
870 1 : 17.0
aezo ] 185 T TAN, SANDY SILT (A-4) WITH SOME MICA
T 366 o M
865 1 l_‘ 220
T o TAN, SILTY SAND (A-2-4) WITH SOME
8629 1235 | | . S MICA
T - @16 M
-+ ‘\\ -
8579 | 285 N i
T 5 9 | 17 b Mo
1 7 .
8529 | 335 iy i
T 1 7 8 s M L
850 1 L L
4 ! L
8479 | 385 S o L 474 39.0
T 22 | 238|770 B R e G WEATHERED ROCK
845 T R = TAN AND WHITE, METAMORPHOSED
- A~ GRANITIC ROCK
8433 T 431 PO =1 843.3 43.1
T 6070.0 © - 60/0:0 Zi CRYSTALLINE ROCK
T SR A PINK AND GRAY, METAMORPHOSED
840 T = GRANITIC ROCK
— |4
1 f"d;f_
- |4
1 ﬂ?_
4+ |4
835 I =
+ I 8334 53.0
T r Boring Terminated WITH STANDARD
T r PENETRATION TEST REFUSAL at
T r Elevation 833.4 ft ON CRYSTALLINE ROCK:
T - METAMORPHOSED GRANITIC ROCK

NCDOT CORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/23/18

CORE SIZE NQ2

TOTAL RUN 9.9 ft

RUN DRILL RUN STRATA L
E(Lf'tE)V ELEV DE(fFl’)T H R(R)N RATE | REC-[RED S RES R0 0 DESCRIPTION AND REMARKS
(ft) (Min/ft) | ‘o Y% ) % % | G| ELEV.(it) DEPTH (ft)
843.3 Begin Coring @ 43.1 ft
8433+ 43T | 4.9 | 2.04/1.0 | (4.2) | (3.0) (9.0) [ (7.0) B 8433 CRYSTALLINE ROCK 43.1
1 1.15/1.0 | 86% | 61% 91% | 71% ' VERY SLIGHT WEATHERING TO FRESH, HARD TO VERY HARD, PINK
840 1 0.54/1.0 T AND GRAY, METAMORPHOSED GRANITIC ROCK WITH CLOSE TO
1.42/1.0 A MODERATELY CLOSE FRACTURE SPACING
838.4 1 48.0 50 Toseno @ T@0 = “MOSTLY MECHANICAL BREAKS
O e Se | 69 7@/4 MORE WEATHERED AND FRACTURED WITHIN MICA-RICH ZONES
4.28/1.0 I
835 5.11/1.0 !
833.4 T 53.0 6.24/1.0 - 8334 53.0
9.45/1.0 Boring Terminated WITH STANDARD PENETRATION TEST REFUSAL at

"+ttt

Elevation 833.4 ft ON CRYSTALLINE ROCK: METAMORPHOSED
GRANITIC ROCK




SHEET 10

BORING S1_B1-A, BOX 1 OF 1, 43.1 FEET TO 53.0 FEET.

0 4" 8"

F------5------i

INCHES

LCON

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
RALEIGH, NC 27607

PHONE: 919.871.0800
FAX: 919.871.0803

ROCK CORE PHOTOGRAPHS

STRUCTURE #1 - BRIDGE OVER US 74 BYPASS ON
SR 2067 (FAIRVIEW. RD.) BETWEEN SR 2052
(ELISABETH AVE.) AND NC 150 (CHERRYVILLE RD.)
CLEVELAND COUNTY, NORTH CAROLINA
WBS: 34497.1.F56 | TIP NO.:R-2707D
FALCON PROJECT NO.: G17053.00




NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 4/6/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.F56 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION US 74 - SHELBY BYPASS GROUND WTR (ft)
BORING NO. S1_B1-B STATION 19+77 OFFSET 21 ftRT ALIGNMENT -Y1- (D) 0 HR. Dry
COLLARELEV. 887.3ft TOTAL DEPTH 44.4 ft NORTHING 573,703 EASTING 1,259,362 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD  H.S. Augers

| HAMMER TYPE Automatic

DRILLER Cain, J. START DATE 02/06/18 COMP. DATE 02/06/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH o 2 % . 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5t ‘ ‘ ‘ NO. |/mol| G | ELEv. () DEPTH (it
890 |
+ - 887.3 0.3 TOPSOIL 0.0
8863 T 1.0 L B RESIDUAL
885 T 4 6 7 : '*‘13' M RED AND BROWN, SANDY SILTY CLAY
8838 1 35 R (A7) 3.0
I 6 7 | 10 .. > 17 M TAN AND RED, SILTY CLAYEY SAND
8813 T 6.0 ol (A-2-5) 23
880 =+ 5 5 5 Y M TAN, SILTY SAND (A-2-4) WITH LITTLE
-+ — 11 MICA
8788 1 85 A
I 5 6 8 - o M
I Y
875 I |
8738 4 135 ).
I 7 1 6 - 10 - M
-4 - .\ - -
870 I N
868.8 & 185 N
I 7 9 [ 1 . _¥20 M
865 T : ',"
863.8 4 235 S
I 5 7 9 - o6 M
860 T c ll - 860.3 27.0
asas L 285 Y TAN, SANDY SILT (A-4) WITH SOME MICA
1 4 5 7 - ®12- M
- - - \ -
855 T o\ 855.3 32.0
gsas | 335 _\\ ) TAN, SILTY SAND (A-2-4)
I T | 14 | 12 B M
I Y/
850 1 /
8488 1 385 .
I 6 | 10 | 6 .. fm M
845 I 1 425
8438 1 435 L WEATHERED ROCK
8429 1 44 4 1100/0.9 100/0.584 842.9 WHITE AND TAN, GNEISS 444
T 60/0.0 60/0.0 - Boring Terminated WITH STANDARD
T - PENETRATION TEST REFUSAL at
T — Elevation 842.9 ft ON CRYSTALLINE ROCK:
1 - GNEISS

SHEET 11



NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/23/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 12

WBS 34497.1.F56

| TIP R-2707D

‘ COUNTY CLEVELAND

’ GEOLOGIST Goodnight, D. J.

WBS 34497.1.F56

TIP R-2707D

COUNTY CLEVELAND

GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION US 74 - SHELBY BYPASS

GROUND WTR (ft)

BORING NO. S1_EB2-A

STATION 20+93

OFFSET 21 ftLT

ALIGNMENT -Y1- (D)

0 HR. Dry

COLLAR ELEV. 890.3 ft

TOTAL DEPTH 46.0 ft

NORTHING 573,645

EASTING 1,259,259

24 HR. Dry

SITE DESCRIPTION US 74 - SHELBY BYPASS

GROUND WTR (ft)

BORING NO. S1_EB2-B

STATION 20+81

OFFSET 21 ftRT

ALIGNMENT -Y1- (D)

0 HR. Dry

COLLARELEV. 891.6 ft

TOTAL DEPTH 54.2 ft

NORTHING 573,689

EASTING 1,259,263

24 HR. Dry

DRILL RIG/HAMMER EFF./JDATE HPC2473 CME-550 92% 12/09/2015

‘ DRILL METHOD H.S. Augers

| HAMMER TYPE  Automatic

DRILL RIG/HAMMER EFF./JDATE HPC2473 CME-550 92% 12/09/2015

DRILL METHOD H.S. Augers

| HAMMER TYPE  Automatic

DRILLER Cain, J.

START DATE 02/06/18

COMP. DATE 02/06/18

‘ SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 02/06/18

COMP. DATE 02/06/18

‘ 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(th’)T H v 0 SOIL AND ROCK DESCRIPTION E(LﬂE)V ELEV DE(th’)T H 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100/ | NO. | /moll G | ELEV. ) DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 100 | NO. |/moll G
895 895
I I 891.6 0.3' TOPSOIL 0.0
890 T 0.4' TOPSOIL 00| | ggo |-890.6 + 10 T RESIDUAL
as93t 10 : RESIDUAL -+ 5 3| 3 % M TAN AND RED, SANDY SILT (A-4)
T 3 4| 4 o M TAN AND RED, SANDY SILT (A-4) WITH 88811 35 T
T o LITTLE MICA T T 3| 2 . M
886.8 - 35 3 ] 7 . : A T .IS' 886.1 55
885 I ‘8 M 55| | 885 8886 F 60 L ! " GRAY AND TAN, SILTY SAND (A-2-4)
8843 1 60 1 1 5 L TAN, SILTY SAND (A-2-4) 1 o WITH LITTLE MICA
1 . @10 . M 8.0 88311 85 5 3 3 [
1 .
salay 85 | L | S TAN, SANDY SILT (A-4) HIGHLY T o5 - M
880 I @10 - M MICACEOUS 880 I TN
1 \\
I o 8781 | 135 N
768135 L L 0 I T2 Teps M
I
875 I o8 M 875 1 Sl
Y I
1 Y TAN, SILTY SAND (A-2-4 10 87311185 e
erataas { L | . ' (A-2-4) 1 S LA 8] e M
Y
870 I AL M 870 I SN
M No . . .
I AV 8681 | 23.5 R ENU
A
86684205 | L | A T 6 9 | 30 S es M
/
T [\ 8631 ] 28.5 o
861.8 1 285 v T 6 | 8 | 13 o _ M
860 1 2 [ 20 | 11 o1 M 860 1 e
! \\\N . . . .
1 I 858.1 1 335 S E R TR
1 ~al
B0 s fsa03| | | Lol 340 T B M OB sse 355
855 4 100/0.89 WEATHERED ROCK 855 N 1 A WEATHERED ROCK
i : TAN, GNEISS T = TAN, GNIESS
T PR IS W ] 37.0 85317 385 , A
851.8 1 385 L RESIDUAL I 34 | 65 [35/0.2 ol Z
512 1 14 | TAN, SILTY SAND (A-2-4) WITH SOME 1 100/0:7 Z
850 i $26 M MICA 850 T R I 850.6 41.0
. - —+ T - RESIDUAL
I g pan1] 435 | - TAN, SANDY SILT (A-4) WITH SOME MICA
] =
sa6g 1435 | | | / T 35 | 24 | 21 v M i
4 . M 41 e L
845 asa3T 460 e | | 45.5 845 1 il E— #8446 47.0
44.3 1480 s 5000 WEATHERED ROCK 1 A 77 WEATHERED ROCK
I L TAN WHITE AND GRAY, GNEISS 8431 L 485 1 o7 el ) =1 TAN WHITE AND GRAY, GNEISS
T r Boring Terminated WITH STANDARD T ’ - 100/0.7 ﬁ-
T - PENETRATION TEST REFUSAL at 840 T R et
T — Elevation 844.3 ft ON CRYSTALLINE ROCK: - Ff;:—
T r GNEISS T -
1 i 838.1 | 53.5 75 26/02 I f/%/- 837.4 54.2
T r T T0070.7 I Boring Terminated at Elevation 837.4 ft IN
T r T - WEATHERED ROCK: GNEISS
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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 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 TQ 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
HPC

GOODNIGHT, D.].

INVESTIGATED By _ GOODNIGHT, D.J.

DRAWN BY _CROCKETT, S.C.
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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 NoO.

R-2707D

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

I
CONSI

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 CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

S 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.

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

ANGULARITY OF GRAINS

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

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 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

ARGILLACEQUS - 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.

oo

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ——— . —— T ROCK (WR) 190 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 QRGANIC MATERIALS MINERAL OGICAL COMPQSITION 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. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 ey ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY nocf< il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oocodososg it SLIGHTLY COMPRESSIBLE LL <31 ——| ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bosodecoogizsss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6655589358 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING HIGHLY COMPRESSIBLE LL > 50 ;scs’gmmmnv RoCK [ I I g:ELsE;gggLé TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH O- CORE RUN AND EXPRESSED AS A PERCENTAGE.
o150 Mx PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a 1 v| 25 |0 o MATERIA CREBIER S Lo & OTHER MATERIA ROCKS OF CUTS HASSIVE Rack.
ORGANIC MATERIAL L 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 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 40 Mx| 41 |40 mx| 41 x| 40 mx | 41w |40 Mx| 41 v e O LY C A oty o AN ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF DIP, MEASURED CLOCKWISE FROM NORTH
Pl 6 M NP {10 Mx 10 Mx| 1UMN | 11 MN [ 10 M [10 MX | 1IN | i mN WODERATE HIGHLY HIGHLY ORGANIC > 10% > 20% L g v OF A CRYSTALLINE NATURE. LINE . MEASURED CLOCKW X
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx AMOUNTS OF 023:‘:‘5" 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
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS G | SAND|  CRAVEL AND SaND Sos SoiLs 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
. 2 X . ROCK HA! .
e RATIG EXELLENT 10 G0 S TN I I— Mew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA O DUL SOUND UNDER RAMVER BLOWS AD SHOWS SIGNIFICANT LOSS OF STRENGTH A8 COMPARED | o n o o
A5 SUBGRADE POOR OJUUI' SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN IFP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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
(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.
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED ) THAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A . AF) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF)OTHI FE R BT RS ot S s S B S TR )
NON-CORESIVE) DENSE 30 10 50 TN FoAGMAY EvBanvin] D) AUGER BORING @ x5 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 —— = [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ag.:-::av MEmu;aFinrr ; Ttoo 135 0.? TTOO 2!.0 =777=/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
ERIAL : I - i 0 2 A PiEzovETER 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
(COHESIVE) VEI :AFSIDI 15> 2030 2 )04 *Trye® ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE 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 ROCK
pp— CLASSIFIED EXCAVATION P ——— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES .
.S. STD. 4 4 7 ul U [77] UNCL XCAV - ] UNCL XCAV, - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
EF?ENSINE ?JEYE St 4.76 2'30 0402 0635 023705 020503 EXCAVATION UNSUITABLE WASTE 4 ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
. . - . . . USED IN THE TOP 3 FEET OF HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED i
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT R\ ACcerTaBLE DECRADABLE. ROCK EMBANKMENT OR BACKFILL 0 0E .
BLOR) Cona R SAND SAND e i 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 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 (N OR BPF) OF
SIZE N, 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. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MODISTURE 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 by 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.
OPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LI10UID: VERY WET. USUALLY € - VoID 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 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 . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
L - LiouiD LMt FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - RoCK FINGERNAIL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC R B . JOPSOIL (T3 .
SEMISOLID: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) - - - FRACTURE SPACING BEDDING
o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING BENCH MARK: BL-I52
PLL L PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS STATION -L- POT 20+92.42, 48.06’ RT
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET " - -
or | oot vt - MOIST - 00 SOLID: AT OR NEAR OPTIMUM MOISTURE ven e e 10 1 yeRy IyIckLY B s N: 571156.9, E: [259127.9 ELEVATION: 900.20 _FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D) DRY STRENGTH CME-550% [] wero Facen Fincer BiTs X~ o FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST (] cosms [] s sovancen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O U SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
CORE BIT VANE SHEAR TEST

DATE: 8-15-14
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DocuSign Envelope |D: ED490DD5-D0A3-4409-83DF-96468E416A64

: : : : : 0 100 200 PROJECT REFERENCE NO. | SHEET NO.
""""" e —— R-2707D 4
; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; FEET
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ STRUCTURE #2- BRIDGE ON ELIZABETH
VE = 51 AVE. (-Y2-) OVER US 74 BYPASS (-L-)
930 AR AR SRR SRR R A A SRR AR SRR . RES'IDUAL.TANAND REDMO/STST/FF TOVERYST/FF""""”‘ """"""""" A coe co co P P P 930
1 1 1 1 1 ‘ BEG/N BR/DGE STA.19+16.50 1 : . SANDY AND CLAYEY SILT (A-4,A-5)AND SANDY SILTY CLAY (A- 7) : : : : : : : :
1 1 1 1 1 1 ‘ ‘ ‘ : : RESIDUAL: T AN,ORANGE,AND: GRAY,MOIST,LOOSE TO V.DENSE, S/LTY SAND (A—2—4) : 1 1 1 ; 1
.920 .. S ST S U SR SRR SRS S NG S ‘ ,,,,,,,,, _ WITH TRACE MICA WD ROCK FRAGMENTS & & = —— ‘?”,‘7,56(”,9??74?’7‘,’?,5,4 ,,,,,, AT o U ........920..
: : : : : : : : : : : (OWEATHERED ROCK:T AN,GRAY, AND WHITE. GNEISS | | : : | 1 EXISTING GROUND ‘ ‘ ‘
‘ anrsrw_ms ROCK:GRAY AND WHITE/GNEISS | 3 3 3 PROPOSED GRADE 3 \ 3 | |
2910 . L. L L. . SN L o 3 — 3 ; ‘ . J e ———— = - . .__...910..
; ; ; ; ; ; ; . PROPUSED GRADE: 3 ‘ ; : ; ; ‘ ; ; : T = : : : : :
900 .. A B S ST SRR S . X . S2BI-8 8 e i~ BTN S S S L S S S SN S SR o .900.
: : : : ; ; : : ; ; ; ; TIeTRT > \ ‘ ; : : ; ; ; ; ; ; ; ;
‘ ___ — EXISTING GROUND ‘ ‘ ‘ ‘ O ; ‘ ‘ : : : : : : : : : :
B e N o SAVHOICS> Siniusl s 0 RO PR FRRN SN o S8
: ) : B I
B -1 10 I A S S S S S q R~ . S S L . P, [P P, . R, c...........880..
o I ‘ ©® el @ i z z z z z z z z z z
: SNy - : : i i i 3 3 3 3 : : :
< 74 O S S S S N - SR 122 A . N S S L L L L L. too.........870..
! B Z ! ! : : : : : : : : : :
860 i g NPT T S - L O U O S S SR SRR o 860
. Il
5
8507: ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' ///:///5‘///:///:///,:_0/0 ///:///://E//E///:///:///:///:}A7%77777777%777777777 777777777 LT oo oo oo oo oo cooTT s :'7'7'7'7:7'8507'
YR SPT REF.: ‘ ‘

. . . . . . . . . . N 4// I S . @ DRY 02/18 . . : : : : : : : : : :
=L v T
| | | | | | | | | | | ‘SPT REF* DRY 02718 | | | " INFERRED STRATIGRAPHY IS DRAWN | | | |
: : : : : : : : : : : : : : : : : : : : © THROUGH THE BORINGS WITH BOTH : ; ; ;
830 R e e R SEEEEEEEE EEPEEEPRE EEPPREER e R e A R e e e R ECEEEEEE EEPEEERPEERRPRREE - PROJECTED-ONTO THE PROFILE. -~~~ b 1830
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘ ‘ ‘ : ‘ ‘ ‘ ‘ 3 . BRIDGE SKEW: 72°55'55" ‘ 3 3 3 3
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DocuSign Envelope ID: ED490DD5-D0A3-4409-83DF-96468E416A64
{ \ , \ , \ ) 0 5 10 PROJ. REFERENCE NO. SHEET NO.
R : : : : : : : : : : : : : : : : : : : : : : : : : R-2707D 5
N 145 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 00— 10— 170 T30 TI0 T50
0 : 20 3 40
e s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ... FEET . .
L= 0 R B S S S S A S S N 920
: : : : : : : : : : : @RESIDUAL. TAN AND RED MO/ST MED. ST/FF T0 ST/FF SANDY SILT (A—4)AND SILTY CLAY (A- 7) . ; ‘ ‘ ‘ ‘ ‘ ‘
B R S SRR S S S S S S S 5,,,,,.,,"?55’4?”,",’-,-,,74"’,9’?4’,"95,4’\’0,W’?(T,E,’/,O,’,sf,,TQWET,,L,OQS,?,T,O,,VEPP,E,’VS,E,,S,’LT?’,,SA’VP,,’AT,??‘,’?W’T’T,UT,,T,L,E,,’,","?A,,,,,,,,,ﬂ,,,,,,,,f ,,,,,,,,, S S S S a0
©WEATHERED ROCK: TAN AND WH/TE GNEISS
: : : : : : : : : : : @CRYSTALLINE ROCK: TAN AND GRAY GNEISS : \ : : : : : : : : : : : : :
2900 L S L L 3 ,,,,,,,,, 3 ,,,,,,,,, L ,,,,,,,, I L L S2EBI-B. L o L L S S S S S o ...900. ..
: : : : : : : ‘ ‘ : Szg;I?:+E|35IA : : : 19+28 : : : : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
: : : : : : : ————— e e —— -
B ot A 890. ..
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B il g0
,,,,,,,,,,,,,,, ... 80
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
- ® : :
,,,,,,,,,,,,,,,,,,,, e
,,,,,,, {2 N> N0 TR NN SN U U SRS HON SN S SO O
L == /// ///5///5///,?///5//?//5///5///5///5//?///57:///5/7 : : :
== "spT REFUSAL ‘ ; ;
- N U SN N S S SRS S S SO SO R 830..
‘SPT REFUSAL : :
@ © DRY 02/18 3 :

B0 i R SO SO SO SO OO 820
‘ ‘ ‘ ‘ : : : : : : : : : : : : : : ‘ NOTES:: |
R R R R e R e e R R P R ENDBENT """ -I """ e e R R R GROUNDLINECROSSSECTIONALONGBENTLINEDRAWN """""""""
: : : : : : : : : : : : : : # : : : : : FROM TOPOGRAPHIC DATA FROM TIN FILE R2707_ LS TNL 180309

: ]9 +1 6 80 : : : : : : DATED MARCH 2018 ;
. . . . . . . . . . . . . . . . . . . . . . INFERRED STRATIGRAPHY IS DRAWN . . . .
e S S S C T S o C S S S C T S S THROUGH THE BORINGS WITHBOTH "~ @7~ S Co T
: : : : : : : : : : : : _)/2 o : : : : : PROJECTED ONTO THE CROSS SECTION : :
: : : : : : : BRIDGE SKEW 72 55'55" : :
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DocusSign Envelope ID: ED490DD5-D0A3-4409-83DF-96468E416A64 .
o \ , \ , \ ) X 0 5 10 PROJ. REFERENCE NO. SHEET NO.
N ‘ ‘ ‘ ‘ ‘ : Fanny R—2707D 5
1 145 1o 130 120 o 100 90 8 70 6 50 40 3 20 0 0 _ l 2 30 40 50 6 70 8 S0 160 1o 10 130 10 150
0 3 20 3 40
e s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ...  FEET .
B oo @RESIDUAL; TAN AND ‘RED,MOIST.MED.STIFF TO V.STIFF.SANDY SILT (A-4)AND SILTY CLAY (A-7) ‘ ‘ ; ‘ ‘ ‘ ‘ 9%
Bt AR A A A A ®RESIDUAL: TAN,WHITE. AND GRAY, MOIST.LOOSE "TO V.DENSE,SILTY SAND (A=Z-4)WITH ‘TRACE MICA AVD ‘ROCK FRAGMENTS’ o A o e S e
: : : : : : : : : : . (COWEATHERED ROCK:TAN AND WHITE.GNEISS : : : : : : : : :
B R S SRR S S S S S S S 3,,,,,@CR,’ST,#UME,ROCK%TA’Y,AN,D,W,H'TEGN,E/SS, ,,,,,,,,,,,,,,,,,,,,,, S R S SR S S S SO T SRR S R 90
: : : $2_BI-A : $2_BI-B : : : :
. . . 20+I1 . 20+22 . . . .
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—_—————————— T T T T ®@: @ @ 3 3
B0 . . ;,,,,,,,,,,,,,,,,,,,,,—,,—,,—,,—,,—,,—,,—,,—,%—,,—,,—,, —,T—,,—,,—,,—,j,—,,—,,‘,, ,,,, ',,‘,,‘,,‘,,f,‘,,‘,,‘,,‘,,‘,,‘,,‘,,‘,,’,‘,‘ ,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 890.
? ? ‘ ? ?
880"""""""""""'"""""'""""'""""""""""""""'"'"""""'"""""'r';;;'_{;;;;'—';—';;g' "; """ """""""""""" """""""""""""""""" ;‘"""";‘ """""""""""""""""""""""""""""""""""""""" 880
: BN : : :
. . \\ . . .
L 74/ B S S S S S S S @ Sl D . S S S T S S S S S S AU 870
: : S o : :
860 @ @ T N Cn B N U PSS T SRS N S SN SR 860
ERNOC) 3 o
------------- I e s -
850 i S S ® PO Iz — == S DS DR SO SONRUUE RUUE SURRR SO 850
_ —_— _ —_ _ 3 . ! — — ,///////; /// =/l *///7//%//5///5///5///5///5///5///5///;
7/_7;%:///:///.-///.-///:/// T// ///”/// === @ . @ . © . .
: : : : : : : : : : : O SPT REF. = (© | : : : :
B0 e e e P e P e R R DRY 02718 ;- e e B e R B R S S 840. ..
. . . . . . . . . . . . . . CT . .
: DRY 02/|8 | |
B30 i S S Nt S S SO SO S S SO SO R 830
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‘ ‘ ‘ : : : : : : : : : : : ‘ : : : : ‘ ‘ NOTES:: |
e e R e e s e e P e e e s e e P P GROUNDLINECROSSSECTIONALONGBENTLINEDRAWN ——————————————————
: : : : : : : : : : : : : : BENT #] : : : : : FROM TOPOGRAPHIC DATA FROM TIN FILE R2707_ LS TNL 180309
: 20 + ] 6 72 : : : : : DATED MARCH 2018 ‘
: : : : : : : : : : : : : : : : : : : : : : INFERRED STRATIGRAPHY IS DRAWN ‘ : : :
ST S A A S S S S S S A A S S S S THROUGH THE BORINGS WITHBOTH @ A co S
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j : : : : : : BRIDGE SKEW: 72°55'55" | : :
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DocusSign Envelope ID: ED490DD5-D0A3-4409-83DF-96468E416A64 .
o \ , \ , \ ) X 0 5 10 PROJ. REFERENCE NO. SHEET NO.
N : : : : : : Fanny R—2707D 7
1 45 140 10 120 o 100 90 s 70 6 s 40 30 2 10 o o Zo 30 4o S0 60 70 80 %o 10 _ to 130 10 o 150 |
: 0 3 20 3 40
e s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ...  FEET .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @RESIDUAL:,TAN,AND,,RED,MO/,ST,ST!FESAND?’,,'5,/,LT,!A‘,‘,U,AND,S!L,T,Y,CLA?’,,(A?,),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
B)RESIDUAL: T AN,ORANGE, AND WHITE, MOIST,LOOSE : TO DENSE., SILTY SAND (A-2~4IWITH LITTLE MICA
o : : : : : : : : : : : ©WEATHERED ROCK: GRAY.TAN ‘AND WHITE.GNEISS ‘ : : : : : : : | | | | | |
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B30 . S S SO SO R 830..
B0 i R SO SO SO SO OO 820...
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DocuSign Envelope |D: ED490DD5-D0A3-4409-83DF-96468E416A64

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/3/18

GEOTECHNICAL BORING REPORT SHEET 8
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #2 - BRIDGE ON ELIZABETH AVE. (-Y2-) OVER US 74 BYPASS (-L-) GROUND WTR (ft) SITE DESCRIPTION STRUCTURE #2 - BRIDGE ON ELIZABETH AVE. (-Y2-) OVER US 74 BYPASS (-L-) GROUND WTR (ft)
BORING NO. S2_EB1-A STATION 19+15 OFFSET 21ftLT ALIGNMENT -Y2- (D) 0 HR. 48.8 BORING NO. S2_EB1-B STATION 19+28 OFFSET 21 ftRT ALIGNMENT -Y2- (D) 0 HR. 47.6
COLLAR ELEV. 8919 ft TOTAL DEPTH 61.5ft NORTHING 571,039 EASTING 1,259,277 24 HR. Dry COLLAR ELEV. 892.7 ft TOTAL DEPTH 53.5ft NORTHING 571,083 EASTING 1,259,277 24 HR. 44.2

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD  H.S. Augers | HAMMER TYPE ~ Autoratic

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD  H.S. Augers | HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 02/01/18 COMP. DATE 02/01/18 | SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 02/01/18 COMP. DATE 02/01/18 | 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 5 100 \ 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH . 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 . NO. | /moll ¢ | Elev. @ DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft : ! . NO. [/moll G
895 | 895 |
I L 1 [ 8927 0.3 TOPSOIL 0.0
1 | 891.9 0.3' TOPSOIL / GRAVEL 0.0 8917 + 10 LT RESIDUAL
8909 + 10 T - RESIDUAL 1 4 6 9 - TAN AND RED, SANDY SILTY CLAY (A-7
890 1 2 3 4 _k' L TAN AND RED, SANDY SILTY CLAY (A-7) 890 4 *‘15 7 3.0
egga T a5 s VN L 888. 8892 L 35 4+ - 1+ 1 - - ORANGE AND TAN, SILTY SAND (A-2-4)
s 5T % . * .. C RED AND TAN, CLAYEY SANDY SILT (A-4) 1 .. .}18
11
T - - 864 55 886.7 + 6.0 e
ggs EAOS4B0 ot Ty il RED AND TAN, SILTY SAND (A-2-4) 885 1 41518 N
1 884271 85 .
8834 T 85 . B 5 5 6
T 76 |5 . *1-1 . s T - 011
-+ - - - -+ - .l -
880 I e n 880 I 0
1 ] _l_ ] o B 8792 | 135 ] | ]
8784__ 135 T 5 - i l i o - 1 5 6 6 A ‘12_
1 Q13 | .. i 1 e
875 I A o 875 I A
\ 8742 185 \
8734 T 185 A r T 5 7 10
T 6 | 9 | 12 .- .- s T - .7
1 o ’21 o i 1 .
870 I il o 870 I i
/ 8692 | 235 ] T ] o
8684 T 235 o i T 6 7 8 _‘15 o
I AT : _{14‘ i I A
865 I T\ [ 865 I S
\ 864 .2 285 \
8634 T 285 ‘ B T 7 9 11 DR ¢ T
T g [ 8 [ 11 - s T - - 920 - .
1 . .9 L 1 .. ..
0| T o o 0| T gl
T 8592 335 K
8084 1 335 . [ T N LN B NI ¥
T 7 [ 6 [ 10 e r T i
855 T L o 855 I L
v 854 2 385 1
8534 T 385 Y B T 8 7 7 e
T 7 7 | 13 " 920 - T - @14
1 - B 1 o}
850 1 1 | 840.9 42.0| | 850 oo 2_': s . { .
1 -] i TAN, SANDY SILT (A-4) HIGHLY 1 1.
8484 1 435 L. i MICACEOUS I 12087 - #15
35 | 6 1 I
845 I . '\'\ . | 8449 470| | 845 " 2_': ais . : .
1 T N TAN, SILTY SAND (A-2-4) WITH LITTLE 1 N | 8437 49.0
saafans | | L _\5 : r MicA T 14 | 84 [16/01 T —==3 WEATHERED ROCK
+ -] 21 . - + SR TAN AND WHITE, GNEISS
840 I A - 840 I
1 R [ 8392 [ 535 [ 839.2 53.5
8384 T 535 R B T 60/0.0 60/0.0 r Boring Terminated WITH STANDARD
T S S 7 : _(12_ r T C PENETRATION TEST REFUSAL at
1 C o\~ B I B Elevation 839.2 ft ON CRYSTALLINE ROCK:
835 T N » I C GNEISS
8334 T 58.5 A i I L
T 2 | 15 | 14 - \$29‘ C M r T r
T - e e e e e e e e 8308 611 T -
B05 T 614 Lo 50/0.19 WEATHERED ROCK T N
1 \ TAN AND WIHTE, GNEISS 1 -
T - CRYSTALLINE ROCK T -
+ - TAN WHITE AND GRAY, GNEISS T r
T - Boring Terminated WITH STANDARD T -
T C PENETRATION TEST REFUSAL at T L
T B Elevation 830.4 ft IN CRYSTALLINE ROCK: T B
I B GNEISS T B




DocuSign Envelope |D: ED490DD5-D0A3-4409-83DF-96468E416A64

GEOTECHNICAL BORING REPORT SHEET 9
BORE LOG

WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #2 - BRIDGE ON ELIZABETH AVE. (-Y2-) OVER US 74 BYPASS (-L-) GROUND WTR (ft)
BORING NO. S2_B1-A STATION 20+11 OFFSET 17 ftLT ALIGNMENT -Y2- (D) 0 HR. Dry
COLLAR ELEV. 896.6 ft TOTAL DEPTH 50.3 ft NORTHING 571,071 EASTING 1,259,186 24 HR. Dry
DRILL RIG/HAMMER EFF..DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers | HAMMER TYPE Automatic
DRILLER Cain, J. START DATE 01/31/18 COMP. DATE 01/31/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5t | 0.5t | |0 25 50 75 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
900 |
I [ 8966 0.4' TOPSOIL 0.0
895 |-8956 T 10 - - RESIDUAL
- 2 3 4 —(7 M - TAN AND RED, SANDY SILTY CLAY (A-7)
8931 | 35 . :\: . B
T 5 7 9 S Nt M i
a006 L 6.0 LA 891.1 5.5
890 T T = o | A " — ORANGE AND TAN, SILTY SAND (A-2-4)
8881 | 85 o K
T 3 3 4 *7 ) M i
885 I T -
8831 | 135 :\:: B
T 7 7 5 : *12_ M C
880 =+ : L 879.6 17.0
+ SN P - TAN, SANDY SILT (A-4) SOME TO HIGHLY
aza1] 185 | . . S - - MICACEOUS
4 - 912- M -
875 I I B
s I L
8731 | 235 S B
T 3 3 7 e M i
870 I i l' " [
868.1 | 285 L N
T 4 3 3 o M i
1 SN - u
865 1 \ I— 864.6 32.0
ezt T 335 : \ : i TAN, SILTY SAND (A-2-4)
T 6 | 12 | 13 I ¥ M i
860 -+ ,/ | 850.6 37.0
asa1 T aas A i TAN, SANDY SILT (A-4) WITH SOME MICA
T 3 4 7 i M i
4 .. ‘.\. |
855 1 S 8546 42,0
asat T aas S :\-\: : i TAN AND WHITE, SILTY SAND (A-2-4)
T 2 [ 15 | 24 Neas M i
850 T T B
1 e |
8481 | 485 P T e T 847.6 49.0
15 | 33 [67/03 L —=
| 8463 T 503 SN I I T oy: 1 T a0 WEATHERED ROCK 50.3
50100 8000 WHITE AND TAN, GNEISS I

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 846.3 ft IN CRYSTALLINE ROCK:
GNEISS

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/3/18
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NCDOT BORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/3/18

GEOTECHNICAL BORING REPORT

BORE LOG

WBS 34497.1.1 |TIP R-2707D

| counTY CLEVELAND

| GEoLOGIST Goodnight, D. J.

SITE DESCRIPTION

STRUCTURE #2 - BRIDGE ON ELIZABETH AVE. (-Y2-) OVER US 74 BYPASS (-L-)

BORING NO. S2_B1-B STATION 20+22

OFFSET 16 ft RT

ALIGNMENT -Y2- (D)

COLLARELEV. 896.8 ft TOTAL DEPTH 56.9 ft

NORTHING 571,106

EASTING 1,259,186

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

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE Automatic

DRILLER Cain, J. START DATE 01/31/18 COMP. DATE 02/02/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'SV ELEV DE(E)TH o ) . 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | O.5ft > ¥ » NO. |/mol| G | ELEV. (i) DEPTH (ft)
900 |
1 | 896.8 0.4' TOPSOIL 0.0
895 8958 - 10 L N RESIDUAL
T 3 7 6 _*1 0 M N TAN AND RED, SANDY SILTY CLAY (A-7)
8033 T 35 R §‘
I 4 6 6 . &2, M \'
8908 1 60 i i ™ 8913 52
890 T 7 5 5 Ty ORANGE TAN AND RED, SILTY SAND
T —+1u M (A-2-4) WITH LITTLE MICA
8883 T 85 N
T 3 7 5 _*Q_ : M
885 I 1
8833 T 135 : Il: :
1 4 5 6 IR M
880 I 1
T
8783 T 185 T
T 5 6 5 e M
875 I A
\
8733 T 235 A
T 7 9 9 .*18 M
870 I Ty
8683 T 285 -
T 5 9 | 10 _,‘19 M
865 I - 864.8 320
1 S TAN, SANDY SILT (A-4) HIGHLY
8633 T 335 |
1 Cg - MICACEOUS
T q 6 9 : *15 M
860 I A 859.8 37.0
8583 T 385 N TAN, SILTY SAND (A-2-3)
T T [ 12 [ 11 R N M
855 T ',’ 854.8 42.0
8533 T 435 EiE TAN, SANDY SILT (A-4) WITH SOME MICA
T 0 9 | 11 T e S M
1 ST O U R, ] 8509 45.9
850 99l 469 % P74_849.9 WEATHERED ROCK 46.9
I 60/0.0 .| . 6900 ?_ \__ GRAY AND WHITE, BIOTITE GNEISS [
+ o~ FRESH TO VERY SLIGHT WEATHERING,
+ iy HARD TO VERY HARD, GRAY AND WHITE
845 T o BIOTITE GNEISS WITH CLOSE TO
-+ - MODERATLEY CLOSE FRACTURE
1 LA SPACING
-4 T
1~
I i
840 2| 839.9 56.9
4 L Boring Terminated at Elevation 839.9 ft IN
1 L CRYSTALLINE ROCK: GNEISS

NCDOT CORE SINGLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/3/18

GEOTECHNICAL BORING REPORT SHEET 10
CORE LOG
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #2 - BRIDGE ON ELIZABETH AVE. (-Y2-) OVER US 74 BYPASS (-L-) GROUND WTR (ft)
BORING NO. S2_B1-B STATION 20+22 OFFSET 16 ft RT ALIGNMENT -Y2- (D) 0 HR. Dry
COLLARELEV. 896.8 ft TOTAL DEPTH 56.9 ft NORTHING 571,106 EASTING 1,259,186 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

| HAMMER TYPE Automatic

DRILLER Cain, J. START DATE 01/31/18 COMP. DATE 02/02/18 | SURFACE WATER DEPTH N/A
CORE SIZE NQ TOTAL RUN 10.0 ft
RUN DRILL RUN STRATA [ |
E'(-ftE)V ELEV DE(E)TH R’(%" RATE [REC [RED SAUP. RES [RAD o DESCRIPTION AND REMARKS
(ft) (Minfft) | o % ) % % | G | ELEV. () DEPTH (ft)
849.86 Begin Coring @ 46.9 ft
849.9 1 469 [ 30 [ 1:4011.0[ (29) [ (2.3) (9.9) [ (93) F=A 8499  FRESH TO VERY SLIGHT WEATHERING, HARD TO VERY HARD, GRAY  46.9
1 1:36/1.0 [ 97% | 77% 99% | 93% - AND WHITE BIOTITE GNEISS WITH CLOSE TO MODERATLEY CLOSE
846.9 | 49.9 2:37/1.0 A FRACTURE SPACING
1 5.0 | 2:50/1.0 | (5.0) | (5.0) A
845 4 2:21/1.0 |100% | 100% =
1 1:48/1.0 DA
I 2:40/1.0 =
841.9 | 54.9 5:15/1.0 A
1 2.0 | 7:2011.0 [ (20) | (20) A
840 | 839.9 | 56.9 9:35/1.0 |100% | 100% A 839.9 56.9

Boring Terminated at Elevation 839.9 ft IN CRYSTALLINE ROCK: GNEISS




DocuSign Envelope ID: ED490DD5-D0A3-4409-83DF-96468E416A64

SHEET 11

0.5' 1.0' 1.5'

2.0

BORING S2_B1-B, BOX 1 OF 2, 46.9 FEET TO 54.9 FEET.

0.0'

0.5' 1.0’

1.5' 2.0’

BORING S2_B1-B, BOX 2 OF 2, 54.9 FEET TO 56.9 FEET.

0 4" 8"

e —

INCHES

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110

LCON et

PHONE: 919.871.0800

ROCK CORE PHOTOGRAPHS

STRUCTURE #2 - BRIDGE ON ELIZABETH AVE. (-Y2-)
OVER US 74 BYPASS (-L-) BETWEEN SR 2067
(FAIRVIEW RD.) AND SR 2047 (BORDERS RD.)

CLEVELAND COUNTY, NORTH CAROLINA
WBS: 34497.1.F56 | TIP NO.:R-2707D
FALCON PROJECT NO.: G17053.00




DocuSign Envelope |D: ED490DD5-D0A3-4409-83DF-96468E416A64

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/3/18

GEOTECHNICAL BORING REPORT SHEET 12
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #2 - BRIDGE ON ELIZABETH AVE. (-Y2-) OVER US 74 BYPASS (-L-) GROUND WTR (ft) SITE DESCRIPTION STRUCTURE #2 - BRIDGE ON ELIZABETH AVE. (-Y2-) OVER US 74 BYPASS (-L-) GROUND WTR (ft)
BORING NO. S2_EB2-A STATION 21+09 OFFSET 21ftLT ALIGNMENT -Y2- (D) 0 HR. 53.1 BORING NO. S2_EB2-B STATION 21+22 OFFSET 21 ftRT ALIGNMENT -Y2- (D) 0 HR. Dry
COLLAR ELEV. 901.6ft TOTAL DEPTH 54.8 ft NORTHING 571,096 EASTING 1,259,092 24 HR. Dry COLLAR ELEV. 901.9ft TOTAL DEPTH 52.0ft NORTHING 571,140 EASTING 1,259,092 24 HR. Dry

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD  H.S. Augers | HAMMER TYPE ~ Autoratic

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD  H.S. Augers | HAMMER TYPE ~ Automatic

DRILLER Cain, J.

START DATE 01/30/18 COMP. DATE 01/31/18 | SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 01/31/18 COMP. DATE 01/31/18 | 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
(0 0.5ft | 0.5ft | 0.5ft : ! f NO. |/moll & | eev. iy DEPTH (1) (0 0.5ft | 0.5ft | 0.5ft : ! f NO. |/moll
905 | 905 |
T [ 5016 0.5 TOPSOIL 00l T [ 9019 GROUND SURFACE 0.0
2006 ¥ 10 -1 - - n RESIDUAL 900.9 1.0 T P P P RESIDUAL
900 - 2 4 | 7 “ M — TAN AND RED, SANDY SILTY CLAY (A-7) 900 - s3] ° 8 M gosg  ANAND RED, SANDY SILTY CLAY (A-7) 50
aost T as : :t: : [ 898.1 35 e e o N TAN AND RED, SANDY CLAYEY SILT (A-5)
T T 7 7 T *1 . M N RED AND TAN, FINE SANDY SILT (A-4) I . }12 . M 896.4 WITH TRACE MICA 55
895 | 8956 F 6.0 A - WITHLITTLE MICA gos [(B0L B0 L L L 1| - g RED AND TAN, SANDY SILT (A-4) WITH
=+ 7 [ 5 |5 —*1 5 M - -+ —+11 M 893.9 LITTLE MICA 8.0
8931 | 85 A i 8934 1 85 1 7 = . TAN AND GRAY, SILTY SAND (A-2-4)
1 s 44 9 - - M L 8918 9.8 1 N N M WITH TRACE MICA AND SOME ROCK
1 HEE C TAN WHITE AND BROWN, SILTY SAND 890 1 b FRAGMENTS
890 £ | - (A-2-4) WITH SOME ROCK FRAGMENTS -+ T
T T B 8884 T 135 r
8881 | 135 .. [ + o
T | 4[5
1 3 4 4 98 - M | 1 A '\g A M
885 1 e r 885 I N
1 L B 1 SN ]
asa1 T 185 o C 8834 T 185 A
1 3 4 5 .9 - M | 1 5 8 8 o ‘19 o M
880 T i \. o " 880 T R N
\\ -
T R B 8784 T 235 ° N c
878.1 235 R R L I R
T T 7 b " r i 7 [ 41 [ 1 o M
s o] L s N
875 ! 875 |
1 1 L 4 }
1 ST - + SR - - 873.5 284
8731 4L 288 4 15 S - B A a2 R ISR BN ISR A 8124 WEATHERED ROCK 295
T - - -+18 M - T - ; ' \ TAN AND WHITE, GRANITE [ ]
870 I e r 870 I o o RESIDUAL
T - i T L TAN, SILTY SAND (A-2-4) WITH LITTLE
868 1 335 o : I 868.4 T 335 = 5 - L MICA
+ 6 7 7 - -‘14‘ M - + -Q13. M
865 I N r 865 I b
\\ \\
T N c N B 8634 T 385 N\
863.1 38.5 . R . L = T
T 8 [ 20 | 26 e \_;.46 : M r 1 899 " éts M
s Al L s .
860 I S C 860 I / 859.9 420
1 .. g N 1 .. TAN, SANDY SILT (A-4) WITH SOME MICA
esa 1 T 435 L7 r 8584 T 435 | s . ol
T 0 [ 11 [ 9 & M i T T i M
1+ - - - - - L 8556 46.0 1+ R
855 T——— —— == 855 b 854.9 47.0
-+ %— WEATHERED ROCK -+
T B TAN AND WHITE. GRANITE 534 T 485 - GRAY AND TAN, SILTY SAND (A-2-4)
8531 | 485 L Zh ' s T35 T 76 NG WITH LITTLE MICA
T 65 [35/0.2 T lo00/0.7® B T A I M 254 ss519 50.0
T S - T T WEATHERED ROCK
850 4 L 850 | g499 [ 500 ° =] 8499 52.0
T i 1 60/0.0 60/0.0 L Boring Terminated WITH STANDARD
8481 | 535 i Lo L 1 L PENETRATION TEST REFUSAL at
2468 1 548 [100/0.2 . JOQ/O;Zt_ | 846.8 54.8 1 L Elevation 849.9 ft ON CRYSTALLINE ROCK:
T 60/0.0 60/0.0 L Boring Terminated WITH STANDARD + - GNEISS
1 L PENETRATION TEST REFUSAL at =+ —
1 L Elevation 846.8 ft ON CRYSTALLINE ROCK: 1 L
1 - GRANITE 1 -
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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
EAST OF NC 150 TO EXISTING US 74 WEST OF
SR 2238 (LONG BRANCH RD.)

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER
US 74 BYPASS ON SR 2047 (BORDERS RD.)
BETWEEN SR 2052 (ELIZABETH AVE.) AND US
74 BUS. (E. MARION ST.)

STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-2707D L |12

— —
SHEET ‘TOTAL

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 TQ 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
HPC

GOODNIGHT, D.].

INVESTIGATED By _ GOODNIGHT, D.J.

DRAWN BY _HILL, M.J.
CHECKED BY HUNSBERGER, W.S.

sumTTED BY _FALCON ENG.

DATE _MARCH 2018

‘“\Hln,,

#

;’

o0
."'uuu"'-é

l, \\
KT

'f’@""fﬁ’ez :

\
\“\

/Z{é,,,/ 2pifie

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 NoO.

R-2707D

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

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

I
CONSI

IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

S 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.

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

ANGULARITY OF GRAINS

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

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 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

ARGILLACEQUS - 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 ——— . —— SOSTT ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GENERAL CRANULAR NATERIALS SILT-CLAY MATERIALS O ATERALS MINERALOGICAL COMPQOSITION pr— FINE 70 COARSE GRAIN TGNEGUS AND METAMORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. 1< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
el =2 = ot [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY nocf< il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
spoL  Bog0gdpoood e SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bogodosoodissss MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6655589358 CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scsgmmmnv ROCK |1 : I g:ELEE;gggLE TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
o150 Mx PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a gr’:; gg ::: 53'.1'1 CREDIR ST G, A THER MATERIA ROCKS DR 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 - 3% 3 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. DIR - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5 5 - 12z LITTLE 18 - 207 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, HORIZONTAL.
_ _ SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 35% ' . DIP_DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
W 40 Mx| 40 MN |40 x| 41 M| 40 wx | 41 un |40 x| 41 v e O LY e ! sl 5% D ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF DIP, MEASURED CLOCKWISE FROM NORTH
Pl 6 M NP {10 Mx 10 Mx| 1UMN | 11 MN [ 10 M [10 MX | 1IN | i mN WODERATE HIGHLY HIGHLY ORGANIC > 10% > 20% L g v OF A CRYSTALLINE NATURE. L . MEASURED CLOCKW X
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx AMOUNTS OF 023:‘:‘5" 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
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MaoR | GReveL, o | INE SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs 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
\v4 . RANITOID ROCKS, MOST FELDSPARS Al Al RED, SOME  SHi AY. ROCK HA .
CEN. RATING EXCELLENT TO GOOD FAIR T0 POOR FAR 10 POOR | UNSUITABLE B PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA e gUL[‘[S?JIBNDOLENDSER D:AMMEE;DBSLOwg ANRE gzlﬁt/s 's‘?anllrslcc%'?«or ELDOS? OEF itonvéug?n I %COMPA:ED PARENT MATERIAL
A5 SUBGRADE POOR OJUUI' SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.I  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.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT REFUSAL
PRIMARY SOIL TYPE CONSISTENGY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 <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 . R MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCI INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIA ARTIFICIAL FILL (AF)OTHER S mL AL SRS o s S 2 2 TR RAINAGE.
NN CoESIVE) DENSE 30 10 50 TN FoAGMAY EvBanvin] D) 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 Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 Tm 10 =777=/7= 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 IROD) - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 A PlezovETen 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
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 *Type? ALLUVIAL SOIL BOUNDARY INSTALLATION O— SPT N-VALUE 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 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 gggzﬂgﬂo" Usz?'I’S:BIEIEE?M AESX'I":EAVA”DN - % gggléﬁzéilgﬂegc&‘/?TTlgNB'E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 .42 025 0.075 0.053 v UNSU " UsED 1N Tt Top 5 FeeT o | Hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - T0 DETACH HAND SPECIMEN THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER coBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL .
BLOR. COB) R SAND SAND pgl 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 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 (N OR BPF) OF
SIZE N, 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. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - 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 by 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.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LI10UID: VERY WET. USUALLY € - VoID 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 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 . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
W LIOUID LIMIT F0SS. - FOSSILIFEROUS oLl - SLIGHTLY s - h SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
T - LIFEROU - S - RoCK FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
PLASTIC FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE T - o0 SEMISOLID; REQUIRES DRYING TO
o - WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BY28-19 / GPS POINT I9
PLL L PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS STATION -L- POT 757+63.92, 13.28' LT
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET " - -
o | oot osrme - MOIST - 00 SOLID: AT OR NEAR OPTIMUM MOISTURE Jeny e 1 T e 8 LA N: 565/53.7, E: 1261859.6 ELEVATION: 836.03 FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH CME-550% [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY csMEr;;llzz. HEAT, PRESSURE, ETC.
= 5 T VERY LOW RUBBING WITH FINGER FREES NUMERQUS GRAINS:
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE ;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST E cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

oo

SAMPLE BREAKS ACROSS GRAINS.
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. . . . . . . . . . ' . . . . . . . . FEET
STRUCTURE #3, BRIDGE ON US
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,,,,,,,,, ‘ARTIFICIAL FILL.-REDMOISTMED‘STIFFSANDY CLAY.WITH TRACE. GRAVEL
| | | | | | | | | " () ARTIFICIAL FILL: T AN, MOIST.MED.DENSE, SILTY SAND.WITH TRACE GRAVEL | | ‘ | | | | | 1 |
- (ORESIDUAL: BROWN TAN /AND RED,MOIST ro WET,STIFF TO V.STIFF,SANDY CLAVEY SILT AND S/LTY CLAY, WITH TRACE TO LITTLE M/CA
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0 5 10 PROJ. REFERENCE NO. SHEET NO.
: : : : : : : : : : : : : : : : : : : : : : : : : R-2707D 5
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o | | (DRESIDUAL: RED TAN AND:WHITE,MOIST,LOOSE TO MED.DENSE.SILTY SAND | | | | | | | | | | . gs0
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740 """"" SERRRERR ERREREES SRR SRR SRR SRRRREEE SRR S A ENDBENT """ ‘I """ SRR SRR ARREREREE R R GROUNDLINE CROSS SECTION-ALONG BENT LINE-DRAWN:--------- 740
: : : : : : : : : : : : : : # : : : : : FROM TOPOGRAPHIC DATA FROM ELECTRONIC FILES ‘ :
: : : : : : : : : : : : : 22 + 28 97 RECEIVED FROM STANTEC DATED AUGUST 2017. ‘ :
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_)/3_ | | | | | | PROJECTED ONTO THE CROSS SECTION. :
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$DATES

0 5 10 PROJ. REFERENCE NO. SHEET NO.
. . . . . . . . . . . . . . . . . . . . . . . . . R-2707D 3
145 140 130 120 no 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100110 TZ0 130 140 120
0 : 20 : 40
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900 L L . FEET . 900
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: : : : : : : : : : : - (AARTIFICIAL FILLs RED,MOIST,MED.STIFF,SANDY CLAY,WITH TRACE GRAVEL : : : : : : : : : :
870 i o S U L L Lo L .. (B ARTIFICIAL FiLL: T AN, MQIST, MED;DENSE . SILTY . SAND.WITH. TRACE . GRAVEL ... ... ....... Lo A S S S S S L L .. .870. .
1 1 1 1 1 1 1 1 1 1 1 . (ORESIDUAL: TAN RED AND GRAY,MOIST TO WET,STIFF TO HARD,SANDY SILT,WITH L/TTLE MICA : : : : : : :

. (DRESIDUAL: RED TAN WHITE AND BROWN,MO/ST,MED.DENSE :TO V.DENSE,SILTY. SAND

860 o @WEAT HERED ROCK ,T,AN, RED ,A/,V,D, ,WH/T,E,»,GRAN,/T E AND ,BIO,TZT,E : ,G,NE,/SS, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 860
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0 5 10 PROJ. REFERENCE NO. SHEET NO.
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870\ @R,E,S’,DUN-! ,R,E,D, ,BRQW’V _AND T,’W ,MO(S,,T, STIFF . TQ HARD, ,S,ANQY, ,5,/,L,7',Y, CLAY (W,D, ,,SAND),’ SILT, ,W/,T,",'/, ,T,RA,CE 70 ,L,/,T,T,L,E : M’,CA ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 870
(QRESIDUAL: TAN BROWN RED AND WHITE.MOIST.MED.DENSE TO DENSE.SILTY SAND.WITH TRACE TO LITTLE MICA
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ @WEATHERED ROCKSTAN BROWN AND GRAY.BIOTITE GNEISS AND MICA SCHIST
D860 i S S . e A | S3.EB2-A
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: : r : | ; ; ; ; ; : : : 1 . ; ; | ; | GROUNDLINE CROSS SECTION ALONG BENT LINE-DRAWN: |
| | | | | | | | | | | | END BENT #2 | | | | | FROM TOPOGRAPHIC DATA FROM ELECTRONIC FILES ;
24 +47.80 | | | | | RECEIVED FROM STANTEC DATED AUGUST 2017.

730 | | | | | | | | | | | | | | | | | | | | : INFERRED STRATIGRAPHY IS DRAWN ! | | . 730
e Co S S S S S T L T S T THROUGH THE BORINGS WITHBOTH =~~~ "7~ ST S
_)/3 o ; ; ; ; ; PROJECTED ONTO THE CROSS SECTION ‘
: : : : : : : : : : : : ‘ ‘ ‘ ; f f f f f f BRIDGE SKEW: 71° AT END BENT #2 ‘ : : :
B O A S AN . . L A S NN . . L O ... 120. . |

145 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150




NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/21/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8

WBS 34497.1.F56 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_EB1-A STATION 22+23 OFFSET 21ftLT ALIGNMENT -Y3- 0 HR. 55.5
COLLARELEV. 839.1ft TOTAL DEPTH 71.9ft NORTHING 565,313 EASTING 1,261,808 24 HR. N/A

WBS 34497.1.F56 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_EB1-B STATION 22+34 OFFSET 21 ftRT ALIGNMENT -Y3- 0 HR. 52.3
COLLARELEV. 839.1 ft TOTAL DEPTH 67.9 ft NORTHING 565,346 EASTING 1,261,780 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 12/13/17

COMP. DATE 12/13/17

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 12/13/17

COMP. DATE 12/13/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BEV] ELE (DEETH M 0 SOIL AND ROCK DESCRIPTION BEV] ELEV (DEETH 0 SOIL AND ROCK DESCRIPTION
| s () | osft | o5ft | 0.5t | |0 25 50 75 100/ | NO. | ol 6 | eLev. peeri] | ™ | @) () | osft | 05ft | 0.5t | |0 25 50 75 100( | NO. [ Aol o
840 840
—839.1 GROUND SURFACE 0.0 =91 T 0g 8391 GROUND SURFACE 0.0
8381 ] 10 T . RESIDUAL 1 S]] e M RS
1 3|46 i PP M i RED AND BROWN, SANDY SILTY CLAY I i RED AND BROWN, SANDY SILTY CLAY
8356 + 3.5 1o 836.1 (A7) 30 356 & 35 SN 836.1 (A7) 30
835 I 715 | 6 RED AND TAN, SANDY SILT (A4 835 - 516 | 6 TAN AND RED, SANDY SILT (A-4)
M M
g331 T 60 . U 833.6 55 31 T 60 - 12 833.6 55
T 7 1% : :*-1 J " RED TAN AND WHITE, SILTY SAND (A-2-4) T 15 1% e " RED AND TAN, SILTY SAND (A-2-4)
8306 + 85 8306 + 85 -
830 + st 519 %7 " 830 + 7 v 4*8 "
1 UM 1 o
8256 1+ 135 . 8256 + 135 A
825 825 T L 825.1 14.0
+ g B[ 1| —— e M T 1] 41 15904 = T M 6236 WEATHERED ROCK 155
I R S 1 LTSS ey oo : WHITE, GRANITIC ROCK :
1 R 1 - RESIDUAL
820 8206 + 185 e S 820 8206 + 185 - TAN, SILTY SAND (A-2-4)
=+ 6 | 5 6 —?/11 M T N #21 M
I S I e 817.1 220
g15 | 8156 % 235 L 615 |_8156 4 235 A TAN, FINE SANDY SILT (A-4)
T 5 6 7 13 M — 4 5 6 11 M
I S I A B2 270
810 |-810.6 % 285 7 610 |_8106 4 285 R TAN, SILTY SAND (A-2-4)
=+ 7 15 5 M i 8 | 8 | 7 M
1 &0 1 L L
\ T
8056 + 335 A 8056 + 335 I
805 + [ 47 | 13 Mo M 805 + 516 |9 +15 M
I Ly I o : : 802.1 370
800 |-800.6 % 385 s 600 | 8006 T 385 o TAN AND BROWN, FINE SANDY SILT (A-4)
g 5 6 8 &4 M T ° 8 8 %16 M
1 S 1 L
T L T b
7956 + 435 N 7956 + 435 -
795 795 /
- 76 [ 9 t M - T 4 [ 6 M
15 10
1 . 1 .,?.
1 o 792.1 47.0 1 -
oo L7906 T 485 i TAN, SANDY SILT (A-4) o0 | 7806 T 485 4
. 4 7 8 *15 M —+ 3 3 3 &6 M
1 S 1 1.
7856 + 535 N 7856 + 535 A
785 T 16516 _*12 " 785 T T35 | e "
1 - \\ . 1 . | -
780.6 + 585 - 780.6 + 585 L
780 T v} = 5 ‘WG M 780 T 3 7 5 _*10 w
1 S 1 S ST I
4 P 4 N \i R P
7756 T 63.5 -l 7756 T 63.5 SRR B Y R
775 775 -
T A e w T R L | eenan B s = - 650
I ol I o ; WEATHERED ROCK
1 . 1 : I TAN AND BROWN, MICA SCHIST o
770.9 68.2 7712 679 . .
770 1706 T 685 e e WEATHERED ROCK T 60/0.0 60/0.091 B Boring Terminated WITH STANDARD
T ' _ 10006 TAN AND BROWN, GRANITE T B PENETRATION TEST REFUSAL at
1 DI I ’ o 1 C Elevation 771.2 ft ON CRYSTALLINE ROCK:
7672 T 719 : A MICA SCHIST
T 60/0.0 60/0.0 Boring Terminated WITH STANDARD T C
I PENETRATION TEST REFUSAL at I C
T Elevation 767.2 ft ON CRYSTALLINE ROCK: T r
I MICA SCHIST I C




NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/21/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 9

WBS 34497.1.F56 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_B1-A STATION 22+88 OFFSET 16 ftLT ALIGNMENT -Y3- 0 HR. Dry
COLLARELEV. 848.0ft TOTAL DEPTH 86.0 ft NORTHING 565,290 EASTING 1,261,746 24 HR. 55.7

WBS 34497.1.F56 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_B1-A STATION 22+88 OFFSET 16 ftLT ALIGNMENT -Y3- 0 HR. Dry
COLLARELEV. 848.0ft TOTAL DEPTH 86.0 ft NORTHING 565,290 EASTING 1,261,746 24 HR. 55.7

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 12/15/17

COMP. DATE 12/15/17

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 12/15/17

COMP. DATE 12/15/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH M 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 5 1001 | No. [ /moil 6 | ELev.m DEPTH () (f) 0.5t | 0.5ft | 0.5t | |0 25 50 5 100 [ NO. [ moll 6
850 770 Match Line
1 C IO A TS ——T T 41 ] T T RESIDUAL
l 848.0 Gig%ﬁ:% ;UR;ACE 0.0 T K 2 TAN, SANDY SILT (A-4) WITH LITTLE MICA
8470 { 10 do N- L FILL 4 | (continued)
T T [ 4 | 3 *7 T M PN RED, SANDY CLAY (A-7) WITH TRACE T 1
845 | o1 as N 8450 GRAVEL 30| | 765 | T gas 765.0 83.0
¥ 3 | 4 | 6 %o |- M KT TAN, SILTY SAND (A-2-4) WITH TRACE ¥ 35 |65/0.4 c WEATHERED ROCK
T (R I 1L a5 GRAVEL 55 I ~ 10009 B TAN, BIOTITE GNEISS
842 0 6.0 5 0 57 T - R - - RESIDUAL - 762 0 860 5500 60/0.0 762.0 86.0
41 L.~ . M " 1 g - | Boring Terminated WITH STANDARD
840 | gag5-t g5 b - RED AND TAN, SILTY SAND (A-2-4) =4 L PENETRATION TEST REFUSAL at
T L L 1 i Elevation 762.0 ft ON CRYSTALLINE ROCK:
21 | 26 | 19 ¢ M
1 .. ./.45 . L 1 R GNEISS
835 1 . C 1 I
gaas1as | Lo Lo il — - -
T S| s M T '
1 N VA i 1 B
1 Y 2 17.0 1 |
830 | oL 1as i TAN, SANDY SILT (A-4) I L
T 416 6| e | 1 -
1 SR 1 B
I I 22.0 I C
825 I < TAN AND WHITE, SILTY SAND (A-2-4) I L
Ba5 235 L | L ~
I P I .
4 R -+ -
1 i // 27.0 1 |
7~
820 | oo T ooc _ RED AND TAN, FINIi S5ANDY CLAYEY SILT I [
T 5 5 7 - "1'5' a T -
T i 320 T B
815 | oo T aas i TAN, FINE SANDY SILT (A4) I L
T A L R R X T r
I I I C
810 T S EE IR NESENN RN 37.5 T B
80951 385 WEATHERED ROCK =+ -
T 58 |42/0.1 B © 100069 TAN AND WHITE, GRANITE T+ r
+ R IS S RS o 41.5 T -
805 T - A= B RESIDUAL T -
80451 435 1 TAN, SANDY SILT (A-4) WITH LITTLE MICA -+ —
T sl 7|9 B 3 I C
I A I C
800 T el 1 C
7995 485 / -+ —
T 5 5 6 K U 1 B
I A I C
795 T A 1 C
794 5-F 535 1 =+ -
FTE T ke I :
I S I C
790 T el 1 C
78951 585 / - -
I 3| 4 | 6 . +16 . 1 L
I 1 I C
85 | Jg45-F 635 ! -+ —
T 4 5 7 - *12 - T+ o
I A I C
780 | 7795-F 685 \ -+ —
I 6 | 8 | 10 918 + =
1 |- 1 L
-+ - |. -+ -
8| 7745-F 735 r - —
T 7 9 [ 1 -~ §20 1 L
I o I C
770 T - I r




NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/21/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 10

WBS 34497.1.F56 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_B1-B STATION 23+39 OFFSET 25ftRT ALIGNMENT -Y3- 0 HR. N/A
COLLARELEV. 847.6 ft TOTAL DEPTH 97.1 ft NORTHING 565,308 EASTING 1,261,683 24 HR. N/A

WBS 34497.1.F56 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_B1-B STATION 23+39 OFFSET 25ftRT ALIGNMENT -Y3- 0 HR. N/A
COLLARELEV. 847.6 ft TOTAL DEPTH 97.1 ft NORTHING 565,308 EASTING 1,261,683 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 12/14/17

COMP. DATE 12/14/17

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 12/14/17

COMP. DATE 12/14/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BEV] ELE (DEETH M 0 SOIL AND ROCK DESCRIPTION BEV] ELEV (DEETH 0 SOIL AND ROCK DESCRIPTION
| s () | osft | o5ft | 0.5t | |0 25 50 75 100/ | NO. | ol 6 | eLev. peeri] | ™ | @) () | osft | 05ft | 0.5t | |0 25 50 75 100( | NO. [ Aol o
850 B 2 R R A N A Match Line . -
T C 769.1 | 785 7" TAN, SILTY SAND (A-2-4) (confinued)
I [ 8476 GROUND SURFACE 0.0 I 4 15| 8 . s M
g6 10 L L L T L RESIDUAL + SN
T . L RED AND TAN, SILTY SAND (A-2-4 + SN
845 aaa1T 35 r* &L M — ( ! 765 764171 835 \\ 7646 80
il A i + N TAN AND GRAY, FINE SANDY SILT (A-4)
T N IR IR I e M C I 8 | 16| 24 . -‘T4o M WITH LITTLE MICA
a6 60 | | | s - + S
840 I L A M 8306 g.o| | 760 I e
mo1les L L T A TAN, SANDY SILT (A-4) 191 L 888 e ew04 S N S N, 758.6 890
1 e, M i I : L A WEATHERED ROCK
1 S\ L 1 . 100/0.9 - TAN AND WHITE, BIOTITE GNEISS
4 PR T - 835.6 12.0 + L -
835 1 \ — - 755 1 -
s 1T 135 - - TAN, SILTY SAND (A-2-4) 76017T o35 — -
T 51 9 | 9 Cene M r T 18 [82/0.1 " 0006 %_
-+ - l. - -+ - e . -
830 + 1 - 7505 T 971 c - B 7505 971
201 T 185 I - =+ 60/0.0 60/0.0 - Boring Terminated WITH STANDARD
13 | 29 [71/02 LY L O s - 8286 19.0 T - PENETRATION TEST REFUSAL at
4 - . T 700079 - WEATHERED ROCK 205 + - Elevation 750.5 ft ON CRYSTALLINE ROCK:
1 T ————]———— \___RED AND TAN, BIOTITE GNEISS + - BIOTITE GNEISS
625 1 o . - . RESIDUAL T i
aoa1 T 235 ) : TAN AND BROWN, SILTY SAND (A-2-4) T n
T 5 [ 5 | 14 “e19 M I C
-+ - l. -+ :
820 I r 1 s
81911 285 L . 29.0 + -
I 20 |80/0.2 A it P " ooy M WEATHERED ROCK 1 -
1 R . 109 WHITE AND TAN, GRANITE s + -
615 1 B s el R N 1 -
81417 335 T TAN, SILTY SAND (A-2-4) T C
T 6 | 8 | 7 o M I C
1 k- 1 L
810 4 BN E 37.0 + o
a1 8.5 — TAN, FINE SANDY SILT (A4) T -
T 4167 .&1\3. M I C
605 I N 42.0 1 L
a1 a5 R TAN, SILTY SAND (A-2-4) T -
T 13 13 | 17 e M + C
4 720 4 L
800 1 / 47.0 =+ o
01T 4as — TAN, FINE SANDY SILT (A4) T -
T 0 | 7 | 10 e M + C
265 I SLON 52.0 1 L
saa1T 535 B : \)_ — TAN, SILTY SAND (A-2-4) T -
1 . 934 - M 1 L
760 I ) //: L 57.0 1 =
O 7 TAN, SANDY SILT (A-4) T -
T 8 [ 6 | 10 - e M I C
I N I C
785 I \ I -
7841 | 635 T \ R T i
T 7 [ 12 | 14 R S M T C
-+ - | - e e . -+ -
780 I | I I -
7791 | 685 ... 1 L
T 13 | 13 | 15 o . M T C
I I I C
775 I I -
mailras f L L Y 745 T L
T R w : I C
1 : _*23_ Co TAN, SILTY SAND (A-2-4) 1 C
1 2 1 L
770 /




NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/21/18

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 11

WBS 34497.1.F56 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_EB2-A STATION 24+43 OFFSET 21ftLT ALIGNMENT -Y3- 0 HR. 66.9
COLLARELEV. 855.2 ft TOTAL DEPTH 92.3 ft NORTHING 565,227 EASTING 1,261,604 24 HR. N/A

WBS 34497.1.F56 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_EB2-A STATION 24+43 OFFSET 21 ftLT ALIGNMENT -Y3- 0 HR. 66.9
COLLARELEV. 855.2 ft TOTAL DEPTH 92.3 ft NORTHING 565,227 EASTING 1,261,604 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 12/14/17

COMP. DATE 12/14/17

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 12/14/17

COMP. DATE 12/14/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH M 0 SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH 25 0 . 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 5 1001 | No. [ /moil 6 | ELev.m DEPTH () (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. [/moll G
860 B 780 | | 11 Match Line |
T C T NNl aivi taialrts feiabaiy WEATHERED ROCK
I C 1 ok | TAN, MICA SCHIST (continued) |
+ - 7767 + 785 - l- RESIDUAL
I L I 71 7 [ 1 . + TAN, FINE SANDY SILT (A-4) WITH LITTLE
855 T [ 8552 GROUND SURFACE 00| | 775 1 8 a7 MICA( )
8542 T 10 T i RESIDUAL T R kel alatadal F===1
T 4 7 10 17 M N RED AND BROWN, SANDY SILTY CLAY T oo B WEATHERED ROCK
S ) 852.2 (A7) 3.0 171 gas T - TAN AND BROWN, MICA SCHIST
650 T 5 1 12 AV M e TAN AND RED, FINE SANDY SILT (A-4) o | 7m0 I 70 [30/0.1 . 100,0.64 -
8492 L 60 4 g ce N TAN BROWN RED AND WHITE, SILTY 4 S -
4 S M SAND (A-2-4) WITH TRACE TO LITTLE + L
8467 + 85 R MICA 766.7 + 885 1 -
a5 1 51 7 | 8 . ?1-5 . M 765 1 70070 5 100005 -
I o 7630 | 922 . :l_ [ 763.0 922
8117 I 135 S T 60/0.1 60/0.1 N NON-CRYSTALLINE ROCK
T 5 T 7 17 : * ‘ M 1 i TAN AND BROWN, MICA SCHIST
840 =+ P -+ L Boring Terminated WITH STANDARD
+ -l + L PENETRATION TEST REFUSAL at
+ - - + L Elevation 762.9 ft IN CRYSTALLINE ROCK:
!
B7E185 L L L E + - MICA SCHIST
835 I _ @10 M I '_
I 1 I C
4 - .\ P 4 L
7235 | L L S - + L
830 I L ED M I C
T T II T 828.2 27.0 :: :
1 T RED AND TAN, FINE SANDY SILT (A4) 1 i
e B B ol WITH TRACE MICA T C
825 I é12 M I [
1 A 1 B
1 A 1 L
17 p335 1 L L RN + -
20| T - i M I o
I oA I C
Bloz 385 L L L S + L
ss | 1 pe ’ b -
T : '1' : 813.2 42,0 T C
1 1 RED TAN AND WHITE, SILTY SAND (A-2-4) 1 i
e R B B ] T WITH LITTLE MICA 1 C
810 I @14 M I [
I N I C
4 . .\ . 4 -
806.7 + 485 - + L
805 I 1t . M I o
I N I C
I NI I C
OB XN N R N - + L
800 I _ pag’ M I C
I A I C
I Ay
967 £ 585 L L L 7 + L
795 I 2 M I C
/|
I L7 793.2 62.0 I C
mrles| | | e TAN, FINE SANDY SILT (A-4) 1 i
790 I o°% M I C
- - ‘ - - - -
I Vo I C
7867 685 | L AL + -
ms| T i 15 v I o
I - I C
I - I C
7817 4 735 + L
T S S E 781.2 74.0 1 R
780 24 | 71 [29/01 =3




NCDOT BORE DOUBLE R2707_GEO_BORINGS - COPY.GPJ NC_DOT.GDT 3/21/18

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 12

WBS 34497.1.F56 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_EB2-B STATION 24+48 OFFSET 21 ftRT ALIGNMENT -Y3- 0 HR. Dry
COLLARELEV. 854.2ft TOTAL DEPTH 93.9 ft NORTHING 565,264 EASTING 1,261,584 24 HR. 63.5

WBS 34497.1.F56 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #3 - BRIDGE OVER US 74 BYPASS ON SR 2047 (BORDERS RD.) GROUND WTR (ft)
BORING NO. S3_EB2-B STATION 24+48 OFFSET 21 ftRT ALIGNMENT -Y3- 0 HR. Dry
COLLARELEV. 854.2ft TOTAL DEPTH 93.9 ft NORTHING 565,264 EASTING 1,261,584 24 HR. 63.5

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE HPC2473 CME-550 92% 12/09/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Contract Driller

START DATE 12/13/17

COMP. DATE 12/14/17

| SURFACE WATER DEPTH N/A

DRILLER Contract Driller

START DATE 12/13/17

COMP. DATE 12/14/17

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BEV] ELE (DEETH M 0 SOIL AND ROCK DESCRIPTION BEV] ELEV (DEETH 0 SOIL AND ROCK DESCRIPTION
® | “@ | ® |ost|osf|osf||0 25 50 75 100/ | NO. | ol 6 | eLev. oeerin] | | @ | @ [ ost | ost | ost | |0 25 50 75 100( | NO. [ Aol o
855 B 24 N R A N A Match Line |
T _ 854.2 GROUND SURFACE 0.0 1 6 7 T4 |2 w1 RED AND TAN, FINE SANDY SILT (A-4)
8532 T 10 I RESIDUAL e e i
4+ 5 10 o .. .. 1 I (continued)
T T fzz' : 41, REDAND BROWNAS7ANDYSILTYCLAY v 1 C WEATHERED ROCK
8507 4+ 35 Y A : (A7) : 7707 + 835 L TAN GRAY AND BROWN, BIOTITE GNEISS
850 T 8 10 9 ﬁ 19 TAN RED AND WHITE, SILTY SAND (A-2-4) 770 T 25 | 65 |35/0.2 |
1 Y o - 1 . 100/0.7 |
8482 T 6.0 A I - 100 r
1 41 5|6 . oy 1 i
8457 1 85 L S 7657 4 885 L
845 T 714 [ 17 Ny 765 I 27 [ 50 5002 _
4 , PR 1 . 100/0.7 -
1 AU 1 . i
I AW I i
8407 4 135 Sy - 760.7 4 935 S L 7603 9.9
840
T 0 26 ] 10 #35 =+ 100/0. 100/0.4 = Boring Terminated WITH STANDARD
T R A T - PENETRATION TEST REFUSAL at
T R T r Elevation 760.3 ft IN WEATHERED ROCK:
I R A I C
357 1 185 T 1 i BIOTITE GNEISS
835 5 7 [ 9 1 -
T ¥ T B
T S 832.2 22.0 I C
8307 1 235 ol RED AND TAN, FINE SANDY SILT (A-4) 1 C
830 I 5 5 7 ‘ 1 —
12 T K
i N w212 210 i -
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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 (9I19) 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 TQ 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
HPC

GOODNIGHT, D.J.

INVESTIGATED BY _ GOODNIGHT, DJ.

DRAWN BY CROCKETT, S.C.

CHECKED BY HUNSBERGER, W.S.
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PROJECT REFERENCE NO. SHEET NO.
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL _DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SizE. | ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVUR (ALLUV.)
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM DIS86). SOIL CLASSIFICATION GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN @.1 FOOT PER 6@ AOUIFER - A WATER BEARING FORMATION OR STRATA,
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: = . glépoggséxrgggeozsgg& pé:Iv:‘E:?Jg:g;LéocT:E TRANSITION BETWEEN SOIL AND ROCK IS OFTEN ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH : ARENACEQUS 2
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, THE ANGULARITY OR noﬁr:\;ﬁg;i?lszl ER':,NS?: Intlsslsumzn BY THE TERMS: ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY,SILTY CLAY,MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED. O 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 — —MIN—ERALOGICA_L 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 MATERIALS SILT-CLAY MATERIALS QRGANIC. 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. 1< 35% PASSING *2001 1> 35% PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (G WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P =1 =) aa [ a5 [ a8 ] 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.
it NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS. 0-2-4] A-2-5| Aa-2-6 [4-2-7 : COMPRESSIBILITY eyl SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYNBOL %&,”a SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
RESRE T ey M g MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN ‘ I : 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 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED BY TOTAL LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE
e PERCENTAGE OF MATERIAL JCP) ] SHELL BEDS.ETC. )
: WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
';&:5 ORGANIC MATERIAL B e 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- 857 TRACE 1- 10z HAMMER IF CRYSTALLINE. %;I'ZOLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 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
L 4@ x| 41N |40 Mx| 41 MN [ 40 Mx [ 41 NN [40 Mx| 41 MN W SLL CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIF_DIREC TION_(OIF_AZIMUTH)
LITTLE OR . " g
Pl 6MX | NP |10 Mx|10 Mx | 1M [ 10MN [ 10 mx |10 Mx [ 11N | 11N WODERATE HIGHLY HIGHLY ORGANIC > 1oz > 2er. HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROWP INOEX | © ° ° 4 Mx_ | 8Mx |12 MX|16 MK |NO MX AMOUNTS OF O GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO T T O I e, 145 BEEN DISPLACEMENT OF THE
USUAL TYPES |STONE FRAGS ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. [N GRANITOID ROCKS SOME OCCASIONAL FELDSPAR .
oF MaJor | GRave, eno | MNE 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 | s | SO | CRAVEL AND SAND SouLs sos 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 v Tpw PERCHED WATER, SATURATED ZONE., OR WATER BEARING STRATA MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
XCELLI u ULL SOUND UNDER H LOwW H L H
A5 SUBGRACE EXCELLENT T0 GOOD FAIR T0 POOR o00R POOR | UNSUITABLE 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
O SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) 2 X
PI0OF A-7-5 SUBGROLP 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 EORMATION (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 e s ° PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 227925 pIp & DIP DIRECTION F_TEST YIELD SPT REFUSA! 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 Ge';; T 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
[F_TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
32‘:2:'[23 MEDILM DENSE 1010 30 A ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY [NDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
NON-COMESIVE) DENSE 30 T0 50 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 < 0.25 —— ~— INFERRED SOIL BOUNDARY Q CORE BORING ° 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 70 0.5 - TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED. WOULD YIELD SPT N VALUES < 109 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 Z777=/7= 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) VERY STIFF 15 10 30 2704 Twpet ALLUVIAL SOIL BOUNDARY A SR TATTON O~ SPT N-vALUE ALSO AN EXAMPLE. RUN 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 ROCK
pe—— NCLASSIFIED EXCAVATION PSye———— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES .
U.S. STO. SIEVE SIZE 4 12 40 7 P - - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. - AN INT Y OF ROCK OF APPROXIMATELY UNIFORM THICK
OPENING (MM) 476 200 0.42 06g5 02335 020503 EXCAVATION UNSUITABLE WASTE ACCEPTABLE, BUT NOT TO BE glslil;n|vs?.vmrmsjcvgmgzgsoownlg"?g SLATOECRALO EXTENTD :HATE:ASL';IEE% EMPLLCCE'I‘JEiiRZ‘.?.EL 10
. . - - . . USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED .
SHALLOW <] UNCLASSIFIED EXCAVATION - THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE FINE SILT cLay UNDERCUT R\ acceprasie DEcRaDABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN.
BLOR privs R SAND SAND L 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 385 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 v/:;A. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. AI:WAL% *I':gMEDR :’:ILDIEINIJGIA:I?E'I’ISFEH'SEE IF;EC;-:JSES ;‘EM:REOF?JCSEP TAR:EFNZLRATI'?':’E%’:ETL;?IOOTN I;‘;OASOIL
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 0u L LER. USAL UAL
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 @.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 PERCENTACE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
TSR B e T LY © : VoID RaTIO S0. - SeND. 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 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.
[0UI0 LIMIT SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
bl ol i FOSS. - FOSSILIFEROUS SLI. - 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 —
R?PN”GE - WET - W) ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BY28-19 / GPS POINT 19
PLL | PLASTIC LIMIT HIL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS STATION -L- POT 757+63.92,13.28' LT
EOUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET " - "
v | oot worsrme - MOIST - 89 SOLID: AT OR NEAR OPTIMUM MOISTURE o L T KLy 8 A N: 565I53.7, E: 1261859.6 ELEVATION: 836.03 FEET
st L SHRINKAGE LIMIT ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET NOTES:
[ cMe-asc [] cav aits automatic  [] manuaL CLOSE @.16 TO 1 FOOT VERY THINLY BEDDED 2.03 - 8.6 FEET NOTES:
" DRY - (D) REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN 0.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE D CME-55 |:| 67 CONTINUOUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (PD DRY STRENGTH CME-550% [] wero Facen Fincer BITS [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC -5 VERY LOW [] runc.-carsioE INsERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
SLIGHTLY PLASTIC 6-15 SLIGHT [] vene suear TesT (] cose [] v ovancen 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 [] portasLE HoisT [J wicone *STEEL TEETH E HAND AUGER MODERATEL Y INDURATED BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE
e’ o R i}
O O — [] sounoime 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
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. 0 0O OJ EXTREMELY INDURATED z:aﬁ:E“g';gisss';g;'gsfg:ﬂsg TO BREAK SAMPLEs DATE: 8-15-14
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: : : : : : : : : : : : : : : : : : : FEET STRUCTURE #4, BRIDGE OVER US 74

! ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ ! ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ VE = 51 BYPASS ON US 74 RAMPLOOP BETWEEN
I T S S S R S N o o L L L L L ANTHONY FARM RD.AND US 74
®IE$IWM: TAN BRGVN WHITE AND RED, MOIST T0 WET A LOOSE TO V. DENSE SIiLTY SAND (A—2—4)

‘ ‘ ‘ ‘ : : : : : . (QWEATHERED ROCKi TAN AND WHITE,GRANITE

. . . . . . . . . 1(£)CRYS7 INE MI( TAN, GRANIT E
790 . . L T S S S S ALLI ,,,,,, D A S S S S S S SR 790 .

‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ : ‘ : RAMP A STA 36+78.38 =
780 ' ' ' ' ' ' ' ' ' ' . ' ~L- STA 823+96.6T
- /OV o e e, e Fe e B e ELEV- 73947 ------- - -

770 S S SO SO FUUUUUR SUUPUURE SUUURU SO e S AN S S e

760 S S S e O S SO S

750 : : : PROPOSED GRADE

740 L L

: : : : : : : : : : ‘ : : AR/ 0 AR f f f f f f f f f f
700 .. . . L, — S S S S S / ,,,,,,,, Lo , : — WV :,//,,,//W”’i DRY (OI/IB) 1@ ,,,,,, S S S S SR i ..i...........700..
! ‘ ! ‘ : : ‘ : ! ‘ - P ! ! ‘ ! ! ! ! ! ! !

670 UNOTES: 670
i i i i i i i i i i : i i i i i i i i : ' GROUNDLINE'PROFILE TAKEN FROM : : :

! ! ! ! ! ! ! ! ! ! ; ! ! ! ! ! ! : 1 ! . ROADWAY PROFILE DRAWINGS
660 : : i 1 : : : : : : : : : : : : : : : . OCTOBER 2017. ‘

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 660 .
INFERRED STRATIGRAPHY IS DRAWN
THROUGH THE BORINGS WITH BOTH
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ; : ; ; ; ; ; ; ; ; 3 .+ PROJECTED ONTO THE PROFILE. 3 3
650 A o L i e R e R S SR SR e + BRIDGE SKEW: 7175629" -+ ot 650,
e T e

30 31 32 33 34 35 36 37 38 39 40 4] 42 43




DocuSign Envelope ID: 27C93E6C-E2CD-4000-A092-2664B209A2DC

8/23/9
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DocuSign Envelope ID: 27C93E6C-E2CD-4000-A092-2664B209A2DC
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DocuSign Envelope ID: 27C93E6C-E2CD-4000-A092-2664B209A2DC
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DocuSign Envelope ID: 27C93E6C-E2CD-4000-A092-2664B209A2DC

GEOTECHNICAL BORING REPORT SHEET 8
BORE LOG

WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft) SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft)
BORING NO. S4 EB1-A STATION 35+37 OFFSET 55ftLT ALIGNMENT -RAMP_A- 0 HR. 20.9 BORING NO. S4 EB1-C STATION 35+59 OFFSET 20 ftLT ALIGNMENT -RAMP_A- 0 HR. N/A
COLLARELEV. 7156 ft TOTAL DEPTH 55.9 ft NORTHING 559,484 EASTING 1,265,239 24 HR. 17.0 COLLARELEV. 729.0ft TOTAL DEPTH 53.8 ft NORTHING 559,521 EASTING 1,265,220 24 HR. 24.7
DRILL RGHAMVER EFF/DATE  HPC2473 CMVE-550 85%01/10/2018 |DRILL|\/EI'H(D HS. Augers HAMMER TYPE  Autoratic DRILL RGHAMVER EFF/DATE  HPC2473 CMVE-550 85%01/10/2018 DRILL METHOD H.S. Augers HAMMER TYPE  Autoratic
DRILLER Cain, J. START DATE 01/09/18 COMP. DATE 01/09/18 |SURFACE WATERDEPTH N/A DRILLER Cain, J. START DATE 01/12/18 COMP. DATE 01/12/18 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/voll | ELev. ) DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. |/voll &
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DocuSign Envelope ID: 27C93E6C-E2CD-4000-A092-2664B209A2DC

GEOTECHNICAL BORING REPORT

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/21/22

BORE LOG

SHEET 9

WBS 34497.1.1

| TIP R-2707D

| COUNTY CLEVELAND

| GEOLOGIST Goodnight, D. J.

WBS 34497.1.1

TIP R-2707D

COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft)

BORING NO. S4 _EB1-B

STATION 35+66

OFFSET 16 ft RT

ALIGNMENT -RAMP_A-

0 HR. Dry

COLLARELEV. 7416 ft

TOTAL DEPTH 69.2 ft

NORTHING 559,556

EASTING

1,265,214 24 HR. FIAD

SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft)

BORING NO. S4_B1-A

STATION 36+59

OFFSET 56 ftLT ALIGNMENT -RAMP_A- 0 HR. Dry

COLLARELEV. 7327 ft

TOTAL DEPTH 43.6 ft

NORTHING 559,482 EASTING 1,265,125 24 HR. 20.9

DRILL RGHAMMER EFF/DATE  HPC2473 CME-550 85%01/10/2018

|DRILL|\/EI'H(D H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  HPC2473 CME-550 85%01/10/2018

DRILL METHOD HS. Augers HAMMERTYPE  Autormeatic

DRILLER Cain, J.

START DATE 01/15/18

COMP. DATE 01/15/18

| SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 01/04/18

COMP. DATE 01/04/18 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o 2 5 s 100 o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. moll G | ELEV. () DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft : ! | NO. voll 6
745 B 735 N
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| 680 I o L I L
6781 | 635 Sl i 1 L
| T 0070 - 100/0.5 L T L
675 I I L I L
6731 | 685 N 1 B
35 [65/0.2 -ttt L - 6724 69.2 T B
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DocuSign Envelope ID: 27C93E6C-E2CD-4000-A092-2664B209A2DC

GEOTECHNICAL BORING REPORT

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/21/22

BORE LOG

SHEET 10

WBS 34497.1.1 | P R2707D

| COUNTY CLEVELAND

| GEOLOGIST Goodnight, D. J.

WBS 34497.1.1 TIP R-2707D

COUNTY CLEVELAND

GEOLOGIST Goodnight, D. J.

SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft)

SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft)

BORING NO. S4 B1-C STATION 36+79 OFFSET 19ftLT ALIGNMENT -RAMP_A- 0 HR. 324 BORING NO. S4 B1-B STATION 36+85 OFFSET 24 ft RT ALIGNMENT -RAMP_A- 0 HR. Dry
COLLARELEV. 747.0ft TOTAL DEPTH 49.8 ft NORTHING 559,518 EASTING 1,265,103 24 HR. 30.1 COLLARELEV. 760.3ft TOTAL DEPTH 68.6 ft NORTHING 559,560 EASTING 1,265,092 24 HR. Dry
DRILL RIGHAMVER EFF/DATE  HPC2473 CVE-550 85%001/10/2018 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIGHAMVER EFF/DATE  HPC2473 CVE-550 85%001/10/2018 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER Cain, J. START DATE 01/12/18 COMP. DATE 01/12/18 | SURFACE WATER DEPTH N/A DRILLER Cain, J. START DATE  12/21/17 COMP. DATE 12/21/17 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100{ [ NO. moll G | ELEV. () DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| [ NO. voll 6
750 | 765 |
T [ 747.0 GROUND SURFACE 0.0 T C
7460 |1 10 1 RESIDUAL
745 3 3 3 i - - Y 760 + . L 760.3 GROUND SURFACE 0.0
1 _ke o TAN, SILTY SAND’\(A/?CZA4) WITH A LITTLE 7503+ 10 I RESIDUAL
7435 T 35 N i T 4 131 19 ‘32 : D ORANGE AND BROWN, SILTY SAND
I N A \P1'2' L 7568 L 35 S (A-2-4)
1 s i L 1 SN -
7410 60 /- i T 10 | 18 | 23 . D
740 T 3 4 5 oo N 755 | eyt 60 941
hd ] 753.8 6.5
7385 T 85 - - 3 + 17 | 45 [56/04| | - - - - | - - T
1 5 6 7 - \ - - - T - - - - * 100/0.9 752.3 WEATHERED ROCK 8.0
1 913 | 7518 L 85 . 10070, \ORANGE AND BROWN, BIOTITE GNEISS,——
T el - T 28| 80 | 46 % D RESIDUAL
735 | 750
- | — -T 7 ORANGE, BROWN, AND WHITE, SILTY
7335 T 135 i A - T s SAND (A-2-4)
T 5 B 7 YN N T A
s 9. L 7468 1 135 T A
730 I N N 745 I /‘80 . D
7285 T 185 D G - T SRR RS
T 9 [ 14 | 14 N N = + Cee e eT
1 . ).28_ | 7418 1 185 s s .
725 I / o N 740 I ,,'32 : D
7235 T 235 s - T -
T 6 | 8 | 7 - - + -
1 .Q{? B 7368 £ 235 | s S
720 I N\ N 735 I '425\' D
7185 T 285 \--- - T N R
T 2 [ 17 | 18 35 ° = + T - -
1 \f 5. L 7318 L 285 2050 R
715 1 T [ 730 1 e D
7135 T 335 g - T I R dep
T 7 |11 | 19 2 - + e
1 0 L 7268 L 335 SR T R e
710 I : : [ 725 I : QZf C D
7085 F 385 IR NPT ST - 708.5 385 1+ - - -
T 317 | 65 [35/0.2 B SEIENON § %— WEATHERED ROCK T -\\- -
4 - 100/0.7 P TAN, GRANITE (WR) 7218 1+ 385 SR
1 ZZh I 0 | 20 | 23 D
705 I r 720 I 943
7035 T 435 - T L
T 60 [4070.1 cee - d - i -1
1 - 100/0.6 - 7168 1+ 435 5 5 0 -
700 I - N 715 I ,,‘46 D
6985 T 485 SRR - 698.5 485 T - /—/—
T 100/0.3 - - I 697.2 CRYSTALLINE ROCK 498 T -
6972 & 498 s 1885828& = GRANITE (CR) CALRIRLLE . N S—. /..
T r Boring Terminated at Elevation 697.2 ft ON 710 T 25 - D
T N CRYSTALLINE ROCK: GRANITE T R E—— I —— 7093 51.0
T i T S S :7 WEATHERED ROCK
I C 7068 1 535 oo GRAY, MICA SCHIST
I i I 00703 - 100/0.39
705
T — T —704.3 56.0
T 3 T WEATHERED ROCK
I C 7018 1 sa 5 oo ORANGE, BROWN, AND GRAY, BIOTITE
I C I 700702 © 100/0.28 GNEISS
I B 700 I
I C 6968 | 635 Nt
1 L 1 100/0.3 _ 100/0.2
I B 695 I
I C 6918 1 685 L ol 691.8 68.5
1 L 1 60/0.1 60/0.1 69 CRYSTALLINE ROCK
A4 L 4 ORANGE, BROWN, AND GRAY, BIOTITE
41 o +4 GNEISS
T B T Boring Terminated at Elevation 691.7 ft IN
T 3 T CRYSTALLINE ROCK: GRANITE




DocuSign Envelope ID: 27C93E6C-E2CD-4000-A092-2664B209A2DC

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/21/22

GEOTECHNICAL BORING REPORT SHEET 11
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft) SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft)
BORING NO. S4 EB2-A STATION 37+83 OFFSET 57 ftLT ALIGNMENT -RAMP_A- 0 HR. Dry BORING NO. S4 EB2-C STATION 37+86 OFFSET 17 ftLT ALIGNMENT -RAMP_A- 0 HR. Dry
COLLARELEV. 7444 ft TOTAL DEPTH 37.7 ft NORTHING 559,464 EASTING 1,265,011 24 HR. Dry COLLARELEV. 758.5ft TOTAL DEPTH 53.5ft NORTHING 559,502 EASTING 1,264,999 24 HR. Dry

DRILL RGHAMMER EFF/DATE  HPC2473 CME-550 85%01/10/2018

|DRILL|\/EI'HCD H.S. Augers

HAMMERTYPE  Autormeatic

DRILL RGHAMMER EFF/DATE  HPC2473 CME-550 85%01/10/2018

DRILL METHOD HS. Augers

HAMMERTYPE  Autormeatic

DRILLER Cain, J. START DATE 01/04/18 COMP. DATE 01/04/18 | SURFACE WATER DEPTH N/A DRILLER Cain, J. START DATE 01/15/18 COMP. DATE 01/15/18 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t [ 0.5t | [0 25 50 75 100 | No. | Aol 6 | Erev DEPTH (f) (ft) 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100 | NO. | Aol G
745 L7444 GROUND SURFACE 0.0| -89 -
7434 T 10 5 5 5 F---71- F 7435 0.9 TOPSOIL 0.9 + I I 7585 GROEESDISH‘F\QEACE 0.0
i & M EED RESIDUAL [RERE L
2400 ] a5 ] C RED AND TAN, SILTY SAND (A-2-4) 1 10 [ 28 | 36 yos S M ses5  TANAND BROWN, SILTY SAND (A-2-4)
740 T 5 9 10 \,19 M | WITH LITTLE MICA 755 | 755.0 35 50120701 === WEATHERED ROCK
7384 T 60 I r T ’ - 100/0.6 753.0 TAN AND BROWN, MICA SCHIST 55
s =715 “di |- M - 7525 T 6.0 Nt D ‘ RESIDUAL A
1 -9 L + 5 | 21 | 27 M
73591 85 - L 1 948 TAN BROWN AND WHITE, SILTY SAND
735 1 6 8 8 1 M L 750 | 7500 ] 85 | (A-2-4) WITH LITTLE TO SOME MICA
T 16 r T 6 [ 21 | 29 T o - M
\
1 -\ L 1 RS
41 o) L 41 A
7309 1 135 A L s A
730 1 T 1313 M L 745 | 7450 | 135 z
T 6 B T 5 9 | 12 & - M
7250 1 185 ) i I \o
. L 1 \ -
725 1 8 12 1 12 2 M L 740 | 7400 ] 185
T A Gl B T 2 | 17 | 17 -)34‘ - M
I I i I .
7209 L 235 N L 1 / -
720 1 9 13 1 13 M L 735 | 7350 ] 235 /
T G C T T [ 13 | 15 ez M
71509 1 285 1 i I S
715 1 0 [ 16 | 9 w L 730 | 7300 | 285 /
1 I G I [ 7139 30.5 T 7199 e M
1 B 7 B WEATHERED ROCK 1 - -
1 L TAN, GRANITE 1 R
7109 1 335 A 1 s -
710 R 100/0.3 100/0.3 L 725 | 7250 1 335 - . 5 i
G M
1 o L 1 . &5 | - -
7067 + 377 s 74 7067 377 1 SN -
T 50/0.0 60/0.0 o Boring Terminated at Elevation 706.7 ft ON 720 T N
-+ - CRYSTALLINE ROCK: GRANITE 7200 L 385 N
T C T 8 5 | 33 T e W
4 L 4 R Y 2
1S L 1S /-
+4 - +4 / -
4 L 715 | 7150 | 435 p)
1 | 1 5 6 17 23 w
1 L 1 -
1 L 1 e
T 3 T S R R P 7105 48.0
T — 70 0 dss | WEATHERED ROCK
T i 1 - - 100/0.7 TAN, GRANITE
T - 705 | 7050 | 535 C Py 705.0 53.5
T r T 60/0.0 60/0.0 L Boring Terminated at Elevation 705.0 ft ON
1 B 1 L CRYSTALLINE ROCK: GRANITE




DocuSign Envelope ID: 27C93E6C-E2CD-4000-A092-2664B209A2DC

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 12/21/22

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1 | P R2707D | CoUNTY cLEVELAND | GEOLOGIST Crockett, S. C.
SITE DESCRIPTION STRUCTURE #4 - BRIDGE OVER US 74 BYPASS ON US 74 RAMP/LOOP BETWEEN ANTHONY FARM RD AND USROUND WTR (ft)
BORING NO. S4 EB2-B STATION 37+97 OFFSET 19ftRT ALIGNMENT -RAMP_A- 0 HR. Dry
COLLARELEV. 767.6 ft TOTAL DEPTH 45.0 ft NORTHING 559,304 EASTING 1,264,998 24 HR. Dry
DRILL RIGHAMMER EFF/DATE  HPC2473 CMVE-550 85%01/10/2018 |DRILL|\/EI'HCD H.S. Augers HAMMER TYPE  Automatic
DRILLER Cain, J. START DATE  12/21/17 COMP. DATE  12/21/17 |SURFACEWATERDEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 P %0 ® 100] | NO. | /moi G | ELev. @ DEPTH (ft)
770 |
1 L 7676 0.4' TOPSOIL 0.0
766.6 + 1.0 B e T RESIDUAL
765 I 7 |13 26 N IR S B IR D ORANGE AND BROWN, SANDY SILT
76111 35 ~ - (A-4), MICACEOUS, SAPROLITIC 0
- - - - - - - - NSt - - - - - A .
T 21 1 34| 34 B I Y D ORANGE AND BROWN, SILTY SAND
761.6 + 6.0 SN E— — N EEEE R R ‘x-\-\- (A-2-4) WITH TRACE ROCK
760 1 S B B B .. D FRAGMENTS, MICACEOUS
75917 85 AU U RV IS
T 16 | 30 | 42 SR N I D
1 -
755 I i
754 1 135 T 2
T 18 | 25 | 22 P D
°~
750 1 TS
749 1 185 U I AN R P
T 17 | 39 | 60 TN e D
1 R o _/
-+ - ././.
745 I I
744 1 235 S R R Sl
T 14 | 24 | 27 SRR IR ¥ S I D
740 I !
739171 285 = 5 57 R A
4 S 1 S B D
1 ../
1 A
735 I 7
7341 33.5 T 2 7 T//
1 I 7.Y: R R D
730 1 !
729171 385 S S 729.1 385
T 40 [60/0.3 o008 WEATHERED ROCK
1 s 726.6 ORANGE AND BROWN, BIOTITIE M0
T Tt - GNEISS —
725 4 - RESIDUAL
72417 435 w0 e 1 o5 N L ORANGE AND BROWN, SILTY SAND
1 P Y Y A D L 7226 (A-2-4) WITH TRACE ROCK 45.0
1 - \ FRAGMENTS, MICACEOUS [
T B Boring Terminated at Elevation 722.6 ft IN
T N RESIDUAL: SILTY SAND (A-2-4)

SHEET 12



DocuSign Envelope ID: EC8D7F97-905C-4732-B5E9-91412091BDC3
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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
EAST OF NC 150 TO EXISTING US 74 WEST OF
SR 2238 (LONG BRANCH RD.)

SITE DESCRIPTION STRUCTURES #8 & #9 — DUAL
BRIDGES ON US 74 BYPASS (-L-) OVER -SRVRD 5-
BETWEEN SR 2047 (BORDERS RD.) AND US 74
BUSINESS (E. MARION ST.)

SHEET TOTAL
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-2707D L1

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 TQ 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
HPC

GOODNIGHT, D.].

INVESTIGATED By _ GOODNIGHT, D.J.

DRAWN BY _CROCKETT, S.C.

CHECKED BY _ HAMM, J.R.
SUBMITTED BY _ FALCON ENG.
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DocuSign Envelope ID: EC8D7F97-905C-4732-B5E9-91412091BDC3

PROJECT REFERENCE NO. SHEET NO.
SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
SOIL _DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. SSSE sIO'EEK 1|§'o|'|‘:?:4-scsoarsgsml EF;/LETNArAJsr‘CI:LN;l’:AJOXSqr%IP PYLIE:-'? ::;E%iiuswﬁol-udg JFE?.BE%P¢NR::';Z§§7.ED ALLUVIUM (ALLUV. - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 108 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. N :
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION Ty — SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: REPRESENTED BY A ZONE OF WEATHERED ROCK ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS . ARENACEQUS
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, T ANGULARITY OR ROUNDNESS OF SOIL ORAINS 1S DESIGNATED BY THE Terve: ROCK MATERIALS AREN_TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A~7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, O ROUNDED, WEATHERED W NON-COPSTAL 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 ——— . —— ROCK (WR) 190 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 MINERAL OGICAL COMPOSITION FINE 70 COARSE GRAIN TONEGUS AND METAVORPHIC ROCK THAT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 35% PASSING *2001 (> 357 PASSING *2001 ORGANIC MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. o YSTaLLINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
el =2 = ot [ a5 [ a6 | A7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIOERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
GRovP - NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb 53 COMPRESSIBILITY il SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
FETOR FIEE St SLIGHTLY COMPRESSIBLE LL < 31 ——| ROCK TYPE INCLUDES PHYLLITE,SLATE, SANDSTONE, ETC. OF SLOPE.
ooogeooodtisess MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
o RE_RECOVERY (REC.) - TOTA TH OF ALL MATERIAL RECOVERI TH RR ED
L PASSIG I — HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK [ |1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %co& R'LNLE‘;%% gxopngslél"go ASEAI F':ERCEECNOIVAEGEE.D N THE CORE BARREL DIVID
A PER TAGE OF MATERIA (cP) L SHELL BEDS, ETC.
o150 Mx ERCENTAG L WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
.z?a ‘ﬁ":; gg ":: fg:’)‘( 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 R
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 18 - 207 .
PASSING *4
SNG40 10 we| 40w |40 x| 4t | 40 wix| 1w |40 w41 SOLLS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS Mav SHOW THIN CLAY COATINGS IF OPEN. | oo pinECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
- - " " g v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF DIP_DIAEL TIOR (DIZ_AZIMJTH]
Pl 6 MX N |10 x (10 Mx | 10N [ 1 v [ 10 Mx |1 x| 1w [ 1M LITILE OR HIGHLY HIGHLY ORGANIC > 187 > 207 HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
MODERATE )
CROWP INOEX | @ 0 3 ame | 8mx 12 Mx[i6 ux|no mx AMOUNTS OF ORCANIC 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 [STORE 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 | GRAVEL. AND | o | GRavEL N SanD sous SoILS ATER AFTER 24 HOUR ELoat -
MATERIALS | SAND vy _ STATIC WATER LEVEL AFTER <7 HOURS MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
V4 MOD.) GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
CEN. RATING EXCELLENT TO GOOD FAIR T0 POOR FAR 10 POOR | UNSUITABLE B PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
A5 SUBGRADE POOR WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
OF=- SPRING OR SEEP .
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL ECRVATION (P - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN Tre
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH
(MOD. SEV.I  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.
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED 25/025 F_TESTED, WOULD YIELD SPT REFUSA
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-VALUE) (TONS/FTZ) 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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED - A BODY OF R ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL O
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FILL @F) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
A IELD SPT N VALUES > 100 BPF USUALLY INDICA RAINAGE.
mm?oa:ssws) DENSE 30 10 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 Y SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.8 =777=/7= 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 IROD) - 4 MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
MATERIAL STIFF 8 10 15 170 2 PIEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VER’:AFS‘;IFF 15 >Tga30 2 :04 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD 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 ROCK
FIPOT— VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 6@ 200 270 UNDERCUT UNCLASSIFIED EXCAVATION - 6] UL XCAV - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
EXCAVATION /] UNSUITABLE WASTE J ACCEPTABLE, BUT NOT TO BE =
OPENING (MM) 476 2.00 .42 025 0.075 0.053 USED 1N ThE Top 3 FEET OF | Hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
COARSE FINE SHALLOW (] UNCLASSIFIED EXCAVATION - EVMBANKMENT OR BACKFILL T0 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL SILT cLaY UNDERCUT ACCEPTABLE DEGRADABLE ROCK
BLOR. COB) R SAND SAND pgl 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 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 (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 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - 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 by 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. -
SATURATED - USUALLY LIOUID: VERY WET, USUALLY D, SANDY STRATA ROCK QUALITY DESIGNATION (SRGD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
(SAT. FROM GELOW THE GROUND WwaTeR TasLe | © - woIp Rario SD.- Senp. S S5 7 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 EQUAL TO OR CREATER THAN 4 INCHES DIVIDED BY
E F - FINE SL.- SILT, SILTY ST - SHELBY TUBE THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
W LIOUID LIMIT i . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
. T FOSS. - FOSSILIFEROUS Stl - SLIGHTLY RS - ROCK FINGERNAILL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
LASTIC SEMISOLIDs REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
RANGE - WET - W) FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING
®D ATTAIN OPTIMUM MOISTURE . BENCH MARK: BL-I76
PLL L PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS STATION -L- POT 809+59.85, 18.35' RT
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET " - N
v L opriv worsTure - MOIST - 09 SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJEC OJEC i o M o EET N: 560843.2, E: 1264503.8 ELEVATION: 742.38  FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH CME-550% [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION |:U ;;ZGH:T:ENLTEGEZ S:;::lz:':; OTJZMEGr;:zz. HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST U HAND TOOLS: FRIABLE GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM L] cesivo [[] wr sovence [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O — (] sounome a0 INDURATED DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). [ core a7 [] vane seear TeST HARP HAMMER BLOWS REOUIRED 10 BREAK SAMPLE:
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O 0 O EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS : DATE: B-15-14
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STATION 809+4r.1r (L)
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END BENIT #| E(AOO 5! END BENT *2 © 9 ]
STATION 80944125 (L) £ STATION 81046083 (1)
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DocuSign Envelope ID: EC8D7F97-905C-4732-B5E9-91412091BDC3
3 3 3 3 3 | | | | | | | | | | | | | | 0 100 200 PROJECT REFERENCE NO. | SHEET NO.
""""" e —— R-2707D 4
. . . . . . . . . . ' . . . . . . . . FEET
STRUCTURE #8, BRIDGE ON US
VE = 51 74 BYPASS OVER -SRVRD 5-

@RESIDUAL: T AN, BROWN, AND WHITE.DRY T0 MOIST.MED.DENSE TO V.DENSE,
FINE TO COARSE SAND AND SILTY SAND (A-I-b,A-2-4) :
: : : : : : : : ‘ ‘ .RESIWAL TAN,MOIST ,HARD, SANDY SILT (A-4),HIGHLY MICACEOUS : : : : : : : : : :
750 L AR L o PRI ir—r@WEATHEREDROCK:TANBROWNANDWH/TEGRAN/TE ANDM/CAscmsr,mm:mmm} ,,,,,,,,, S SO T s L A L L......1..750..

£x1 ST/N G GROUND @CRYSTALLINE ROCK: TAN AND WH/TE GRAN/TE

© S8_EBI-A PROPOSED GRADE
R EOLTL .5 855%%5,,; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,, \ ,,,,,,,,, S L o U U S S L ...740.

,,,,,,,, ,. ‘ ‘ ‘
3 3 3 3 3 3 3 3 ] 3 N 3 : 3 ‘ 3 —-‘—-

/\

- SPT REF.
60 s
N8 VSO TSV VO VOO VU SV RSO OO RV SOOI VOO SO VOO OO OO U OO OO NOUOL SO SOOI SRS AU SV OO SO SO SN %
0 yeme e

GROUNDLINE PROFILE THROUGH CENTERLINE
‘ 1 1 1 1 1 1 1 1 1 | 1 1 : : | | | | | . OF STRUCTURE GENERATED FROM TIN FILE | | |
650 3 3 3 3 3 3 3 3 3 | 3 3 : | | | | | j ~ R2707_LS_TNL_180309.TIN DATED MARCH, 2018. i " 650
INFERRED STRATIGRAPHY IS DRAWN :
THROUGH THE BORINGS WITH BOTH
PROJECTED ONTO THE CROSS SECTION

805+00 806 +00 807 +00 808 +00 809 +00 810+ 00 811+00 812 +00 813+ 00 814 +00 815+ 00




DocuSign Envelope ID: EC8D7F97-905C-4732-B5E9-91412091BDC3
3 3 3 3 3 | | | | | | | | | | | | | | 0 100 200 PROJECT REFERENCE NO. | SHEET NO.
""""" e —— R-2707D 5
. . . . . . . . . . ' . . . . . . . . FEET
STRUCTURE #9, BRIDGE ON US
VE = 51 74 BYPASS OVER -SRVRD 5-

@WEATHERED ROCK:TAN ORANGE BLACK AND GRAY GRAN/TE AND M/CA SCH/ST
@WEATHERED ROCK:GRAY,GRANITE :

750 AU SO S USRI UUUUR SRS AURY N SR S AN AU SO U S iw,”,wi”,w,”iw,”,wj ,,,,,,,,, S S S AU AU U S 750,
3 : : : : : : EX/ST/NG GRUUND SB_EBI—B S9_EB2-B 1 1 1 ‘ ‘ ‘ ‘ ‘ ‘ ‘
: : 577R - : : : : : : : : : : : : : :
: : : : : : PROPOSED GRADE \ : : : : : ! ! !
; TR TR SRS S \ L S o S S S .. 740
f -3\\—,3 : f : : |
; N : : : |
N S S L ii.....7130
r N s z 3
: “\\ : : :
NG S i ii..iT72
N : :
N :
S S SUUUN SOUUUUE SRRRUUR SR N S Ot S SUUUUN SUUURUR 710..
\\ : /
: : : : : : N : : : : :
EF.. i S R SR e S A AR A e 1700
690 en
60 e
NS5 SR U SV VO SO SO U SO NSO SV SUNUS TSV SOV OO OO UK SUSU SOV DU SUUO RV SR SO SO0 SOOI SOOI RO}
w60 yeme o

GROUNDLINE PROFILE THROUGH CENTERLINE
1 1 1 1 1 1 1 1 1 1 | 1 1 : : | | | | | . OF STRUCTURE GENERATED FROM TIN FILE | | |
650 3 3 3 3 3 3 3 3 3 | 3 3 : | | | | | j ~ R2707_LS_TNL_180309.TIN DATED MARCH, 2018. i " 650
INFERRED STRATIGRAPHY IS DRAWN :
THROUGH THE BORINGS WITH BOTH
PROJECTED ONTO THE CROSS SECTION

805+00 806 +00 807 +00 808 +00 809 +00 810+ 00 811+00 812 +00 813+ 00 814 +00 815+ 00




DocusSign Envelope ID: EC8D7F97-905C-4732-B5E9-91412091BDC3 . ) 3 ) ) e
N | | | | | | Fanny “RZT0TD___ 5
1 45 Mo 130 120 Mo 100 9o g0 70 6 50 40 3 20 10 o o 20 3 4 50 6 70 g 9o 10 Mo 120 130 4o 150
b 3 50 3 40
e s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . FEET . .
T T B e L e A e ()RESMW%QTANGRMYAND BROWN,DRY- TO -MOIST, MED:DENSE. TO- VDEN&ESMTYSAND{A 2 B T P B e L R
: : : : : : : : : : ITH. SOME ROCK FRAGMENTS,LITTLE TQO:. HIGHLY M/CACEOUS . . . . . . . . . .
_ | | | | | | | | | | (BRESIDUAL: Tan, MOIST, HARD, SANDY ' SILT (A=4) HIGHLY ' MICACEQUS ‘
760 3©WEATHERED R“'K: TAN, BROWN AND GRAY, GRAN/TE AND MICA SCH/ST : : : 760
o """"" o o Coo ST o o }'@CRYSTMLINE ROCK M/CASCH/ST """""" } """"" A A o A o o """"" o o A o
TS0 S L S S S S S USRS TSRS RS SRS S L S S S S S RRUUUE DUURUUNS UURUU AU o S B L 750,
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SoEBA 5 - SereB

809+43

" SPT REF. : : : : : : : : : : : : : : : :
. . . . . . . . . . . . . DRY: . . . . . . . . . . . . . . . . .
D690 i S S S L. U L L USSR 74 |- T S S S S L. U L L T S S S S S S . 690. ..
B <o S S e S S O A A S S O S 680.
CET0. T e e, AR R SUN e ARUUUURE ISP SURURS AP T e e, AR R SUN e AU SO ORGSR T e, S S .67,
B o S S e O S S S N 660.

e e R e e s e e P e S AEEEEEEE R ENDBENT """ -I """ s e e P P GROUNDLINECROSSSECTIONALONGBENTLINEDRAWN """""""""
: : : : : : : : : : : : : # : : : : : FROM TOPOGRAPHIC DATA FROM TIN FILE R2707_ LS TNL 180309
809 +‘44 00 3 3 : : : DATED MARCH 2018 ‘
: : ‘ ‘ ‘ ‘ ‘ ‘ INFERRED STRATIGRAPHY IS DRAWN ‘ : : :
: : : : : : : THROUGH THE' BORINGS WITHALL "~~~ "© 777 o o o
_L _ ; ; ; ; ; ; PROJECTED ONTO THE CROSS SECTION : :
3 : : : : : : BRIDGE SKEW 90° ‘
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DocuSign Envelope ID: EC8D7F97-905C-4732-B5E9-91412091BDC3

o . . , . . . . . . . . . . . . . . . . . . . . . . 0 5 10 PROJ. REFERENCE NO. SHEET NO.
3 : : : : : : : : : : : : : : : : : : : : : : : 1 1 annns R-2707D 7
3 : : : : : : : : : : : : : : : : : : : : : : : : : ‘ ‘ ‘ ; ; T50
,,,,,,, M5 . Mo w0 10 Mo w0 % & 7 & % & B 20 W o W P BB o 5 6 T &L % 1w Mo 12  Wo Mo w0
0 : 20 : 40
e s
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ... FEET .
- ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ E@RESIDUAL. TAN ORANGE, AND BLACK DRY TO MOIST, MED DENSE T0 VDENSE S/LTY SAND (A—2—4) f
1 1 1 1 1 1 1 1 1 : : ; WITH TRACE . ROCK FRAGMENTS,MICACEQOUS, SAPROLITIC 1 1 1 1 1 1 1 1 1 1 1
STB0 e R REE e R TREEE TR RERETERE }.RESIDUALORANGEDRYST/FF T0- HARDSANDYCLAY(A—G)WITH—TRACE ORGAN/CSMICACEOUS rrrrr SREEEEEE e LR EEEEEEREEEEE SRS R SEERREEEE SRR ---760....
: - (OWEATHERED ROCK: GRAY,TAN,AND ORANGE.GRANITE : : : : | | | | | |
: : : : : : : : : : :@CRYST ALLINE ROCK-GRAY GRAN/TE ‘ ‘ : : : : : : : : : : : : : :
STB0 ] S S S S S S o e 3 ,,,,,,,,, 3 ,,,,,,,,, S S S S S e S S S S ...750
: : : : : : : : : : : : EXISTING GROUND S9.EH2-A | : : T : : : : : : : :
| SB8_EB2-B \; BI0+48 :
810+43 ; ‘
60 S A AN A SN S A A A S AR AN S S S S A S SO S S AN AN 670
660 i F SN S AU S S s P EPRRONE FEPSRPROS SO P S AU S S S A O SO RUPUNS SORPEPOE SURPUNS SO POPRE PP 660
z z z z z z z z z z z z z z z z z z ~ NOTES:
AR EE LR LR AR RS SERRRERR ERREREES SRR SRR SRR SRRRREEE SRR R R T L Y L 7Y Ratan SRR SRR SRR SRRRREEE SRREEE GROUNDLINECROSSSECTIONALONGBENTLINEDRAWN ——————————————————
: : : : : : : : : : : : : : END BENT #2 ; : : : : FROM TOPOGRAPHIC DATA FROM TIN FILE R2707_ LS TNL 180309
z z z z z z z z z z z z | s 810+57.00 s | z z - DATEDMARCH2018.
: : : 3 : : : : : : : : 3 : 3 : : : : : : : INFERRED STRATIGRAPHY IS DRAWN : : : :
e S S o oo T S o D S S o oo T S T THROUGH THE'BORINGS WITHALL "~~~ "~ "2 777 S o .
: : : : : : : : : : : : : : : 3 : : : : : : BRIDGE SKEW 90° 3 : : : : :
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DocuSign Envelope ID: EC8D7F97-905C-4732-B5E9-91412091BDC3

GEOTECHNICAL BORING REPORT SHEET 8
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #8 - BRIDGE ON US 74 BYPASS (-L-) OVER -SRVRD_5- GROUND WTR (ft) SITE DESCRIPTION STRUCTURE #8 - BRIDGE ON US 74 BYPASS (-L-) OVER -SRVRD_5- GROUND WTR (ft)
BORING NO. S8 EB1-A STATION 809+31 OFFSET 60ftLT ALIGNMENT -L- 0 HR. Dry BORING NO. S8 EB1-B STATION 809+44 OFFSET 22ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 734.6ft TOTAL DEPTH 29.2ft NORTHING 560,901 EASTING 1,264,564 24 HR. Dry COLLARELEV. 738.0ft TOTAL DEPTH 38.6 ft NORTHING 560,874 EASTING 1,264,534 24 HR. Dry

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cain, J.

START DATE 01/17/18

COMP. DATE 01/17/18

| SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 01/19/18

COMP. DATE 01/19/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft [ 0.5ft | |O 2|5 5|0 7|5 100| | NO. voll G | Eev. @ DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| [ NO. voll 6
735 |_7346 GROUND SURFACE 0.0 [740 L
7336 + 10 -] RESIDUAL + L
T T 11 | 14 ks - - M RED AND TAN, SILTY SAND (A-2-4) 328 GROUND SURFACE 82
731 1 4 a5 P To. . | 7316 W|TH SOME MlCA 3.0 737.0 1.0 8 22 52 P _J - e e . \ 05 TOPSO'L /—
730 NN | Neaan M TAN, SANDY SILT (A-4) HIGHLY 735 T =1 M e TAN AND BROWN, SILTY SAND (A-2.4 -
1 A 28] MICACEOUS 33 N R kX \ Wi SoME MeA (2
[ S - - 1 A U RS DA I " BROWN, SILTY SAND (A-2-4) WITH i e N RO PELLL ra25 NEATRED ROSK 55
1 AU B S I SOME MICA 7320 1 60 ST T y -
7261 T 85 A I i TR B LT M TAN AND BROWN, MICASCHIST |
725 T T8 [ 18 | 16 ey M 730 ] —_ RESIDUAL
I N- - | - .- 1295°F 88 4 ot 1 St —__ TAN AND BROWN, SILTY SAND (A-2-4)
I AN ] LT e9s D WITH SOME ROCK FRAGMENTS AND
U R I N ] e LITTLE TO HIGHLY MICACEOUS
720 6 [ 20 | 28 T N M 725 ] S
- 7245 13.5 —
I Do ] T 950 M
1 I I i
716.1 185 C e .. EE— C e - 715.6 19.0 g /
715 T 7 33 [6704] | -~ - - | - e === ) WEATHERED ROCK 720 | oo T as 1
+ - : :f/, TAN, BROWN, AND WHITE, MICA - 20 [ 23 [ 30 L M
T v SCHIST 1 3.
71111 235 ’”r’l ] \
710 39 | 55 [45/0.3 A‘ M8 | 1145235 \
T 100/0.8 [z - \
+ 4 - T8 [ 23 | 37
T {,if 707.6 27.0 J _/Qso M
+ 4 TAN AND WHITE, GRANITE . -
2061 28.5 45 [55/0.2 STt / 705.4 29.2 T / -
100/0.7 . . . 710 _
: Boring Terminated at Elevation 705.4 ft IN 7095 285 7
WEATHERED ROCK: GRANITE 7 17 | 17 | 26 N 7 I M
B s T T —~ o 707.5 30.5
. .- ST WEATHERED ROCK
705 1 BROWN AND WHITE, MICA SCHIST
70457 335
: 100/0.5 100/0.5
700 699 5—T 38 5 ‘_ —699.5 38.5
6070.7 60/0.1 CRYSTALLINE ROCK

MICA SCHIST

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 699.4 ft IN CRYSTALLINE ROCK:
MICA SCHIST

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/27/18




DocuSign Envelope ID: EC8D7F97-905C-4732-B5E9-91412091BDC3

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/27/18

GEOTECHNICAL BORING REPORT SHEET 9
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #8 - BRIDGE ON US 74 BYPASS (-L-) OVER -SRVRD_5- GROUND WTR (ft) SITE DESCRIPTION STRUCTURE #8 - BRIDGE ON US 74 BYPASS (-L-) OVER -SRVRD_5- GROUND WTR (ft)
BORING NO. S8 EB2-A STATION 810+55 OFFSET 55ftLT ALIGNMENT -L- 0 HR. 33.5 BORING NO. S8 EB2-B STATION 810+43 OFFSET 23ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 733.8ft TOTAL DEPTH 436 ft NORTHING 560,786 EASTING 1,264,609 24 HR. 30.8 COLLARELEV. 738.6ft TOTAL DEPTH 31.5ft NORTHING 560,784 EASTING 1,264,575 24 HR. N/A

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cain, J.

START DATE 01/17/18

COMP. DATE 01/17/18

| SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 01/10/18

COMP. DATE 01/10/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |O 2|5 5|0 7|5 100| | NO. [/moll | ELev. ) DEPTH (1) (ft) 0.5ft | 0.5ft | 0.5ft | |0 2|5 5|0 7|5 100| | NO. | /voll &
735 | 740 |
T [ 7338 GROUND SURFACE 0.0 T L 7386 GROUND SURFACE 9.0
7328 1 10 N EELELE 0.6' TOPSOIL — 7376 £ 10 N e\ 0.5 TOPSOIL —
1 3 7 8 - -*15 M - RESIDUAL + 141251 40 - -+_65 SRR D RESIDUAL
730 L7303 T 35 - - TAN AND WHITE, SILTY SAND (A-2-4) 735 | 7351 T a5 ) S RESERE ORANGE, TAN, BLACK, AND WHITE, 3.0
T 6 7 [ 70 ’17 M N WITH TRACE MICA T T 48 (5202 [ [ [ SILTY SAND (A-2-4) SAPROLITIC | 50
7978 1 60 T C 72356 1 60 T = 00079 WEATHERED ROCK -
T 717 i M r T st ... | 1 ; TAN, GRANITE /
1 . i 1 DR I < . D RESIDUAL
725 | 7253 L 85 L L / " L 70wl es oo IR SuRyRy SN ipstyun TAN AND BROWN, SILTY SAND (A-2-4) 8.5
1 . pi2. L 1 : - 100/0.8® MICACEOUS AND TRACE ROCK FRAGS
+ Sy - T SRR WEATHERED ROCK
+ rC - T . TAN, GRANITE 130
720 | 7203 T 135 L r 725 | 725171 135 ——= ‘
= 3143 : MR %[ 14 | 20 — D RESIDUAL
1 rY2nE L 1 . @34 TAN, WHITE, BLACK, ORANGE, AND
1 - L 1 A GRAY, SILTY SAND (A-2-4) TRACE ROCK
1 -y - - + -\- - FRAGS, SAPROLITIC, HIGHLY
715 | 7153 T 185 A o 720 | 72011 185 N MICACEOUS
T 5 6 7 R 3T M r T 2 | 18 | 24 Y D
4 I . L s YA
1 - - L 1 /./_ .
ol mostoasy | | 1 [ 715 | 7151 ] 235 DY A
T _*9_ - M C T 9 9 9 oy M
i TN B i SN
s I U L s .
705 7053 T 285 \ 710 | 71041 28.5
=+ 5 7 [ 11 s — 5 [ 10 | 19 D
I R T W T I ¥
I o \\\ ) 3] 7018 32.0 70711 315 500 - -6(;,0-0.- L _ . S 315
I TN SR WHITE. SLIGHTLY SILTY FINE TO T . : [ Boring Terminated WITH STANDARD
700 | 7003 T 335 < S COARSE SAND (A-1-b) I [ PENETRATION TEST REFUSAL at
T 7 [ 33 [ 28 Ty w Bosr T B Elevation 707.1 ft ON CRYSTALLINE
T N SN T B ROCK: GRANITE
~ 000
T SN oo o T -
41 N - oool- + o
695 | 6953 T 385 " et ~ 000 gos8 39.0 1 |
T - 000 WEATHERED ROCK 1 -
1 . 100/0.8 TAN AND WHITE, GRANITE 1 -
6903 T 435 N 435 T i
=T 60701 60/0.1 CRYSTALLINE ROCK T N
T C TAN AND WHITE, GRANITE T C
1 L Boring Terminated WITH STANDARD 1 L
I i PENETRATION TEST REFUSAL at T B
1 L Elevation 690.2 ft IN CRYSTALLINE ROCK: 1 L
1 L GRANITE 1 L
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NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/27/18

GEOTECHNICAL BORING REPORT SHEET 10
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #9 - BRIDGE ON US 74 BYPASS (-L-) OVER -SRVRD_5- GROUND WTR (ft) SITE DESCRIPTION STRUCTURE #9 - BRIDGE ON US 74 BYPASS (-L-) OVER -SRVRD_5- GROUND WTR (ft)
BORING NO. S9 EB1-A STATION 809+43 OFFSET 20ftRT ALIGNMENT -L- 0 HR. Dry BORING NO. S9 EB1-B STATION 809+52 OFFSET 57 ft RT ALIGNMENT -L- 0 HR. 29.0
COLLARELEV. 7416 ft TOTAL DEPTH 33.7 ft NORTHING 560,858 EASTING 1,264,495 24 HR. Dry COLLARELEV. 743.2ft TOTAL DEPTH 33.8ft NORTHING 560,835 EASTING 1,264,465 24 HR. 21.4
DRILL RIG/IHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/IHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Cain, J. START DATE 01/19/18 COMP. DATE 01/19/18 | SURFACE WATER DEPTH N/A DRILLER Cain, J. START DATE 01/19/18 COMP. DATE 01/19/18 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
0 05ft | 05t | 05t | |0 25 50 75 100 | No. Aol @ | eev. DEPTH (1) ) 05ft | 0.5 [ 05ft | [0 2 50 75 100 | no. | Aol &
745 745 |
+ 1 L 7432 GROUND SURFACE 0.0
T 7422 T 1.0 T RESIDUAL
T — 48 GROUND S REACE 82 ) 6 | 11 | 19 &b TAN, SILTY SAND (A-2-4) LITTLE TO
740 [ 7406 10 T T T ., S TOPSO] | 740 | 12071 as 3 HIGHLY MICACEOUS
15
7281 T a5 - K 7386 TAN, SANDY SILT (A-4) WITH LITTLE 3.0 1 N I B2 N A g
T 12113 :::.\2[5::: M MICA / 7372 T 6.0 AR R (R
7256 L 60 R SO TAN AND GRAY, SILTY SAND (A-2-4) ] IS0 T U I R -
735 < x| 3T 1 M LITTLE TO HIGHLY MICACEOUS 735 | 72471 as 1
1 . - i T | 14 | 18 -7
73311 85 4 ] L el
T 6 7 9 i ‘16 M | N
%0 1 N 730 | 7297.] 135 S S - S
meatus| | L L] : SESERRER T
T g . ] 1
725 —+ L 725 | 70471 185 1
2231 ] 185 i : TEIE N o e
T 15 [ o M ] 2
720 I - '\\' 720 | 71971 23 R A
T i o6 12| .... | ..
7181 ] 235 ooV o 1 158
T 51 9 [ 14 g M ] R
T - - b | CHRETIR PN SR 715.7 27.5
715 + 1 E— == 7146 270| 151 71474 285 S S WEATHERED ROCK
1 N Iy F WEATHERED ROCK R . - ® GRAY, MICA SCHIST
311285 L ce f GRAY, MICA SCHIST ] . 100038 G
+ : - 100/0.8 - zZ
710 T o ZZ 710 1
I " 7007-] 335 709.4 33.8
2081 T 335 ot l_ g 7079 337 00/0. 100/0.38] Boring Terminated at Elevation 709.4 ft IN
0070 100/0.2 A" : WEATHERED ROCK: MICA SCHIST

Boring Terminated at Elevation 707.9 ft IN
WEATHERED ROCK: MICA SCHIST
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NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 8/27/18

GEOTECHNICAL BORING REPORT SHEET 11
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION STRUCTURE #9 - BRIDGE ON US 74 BYPASS (-L-) OVER -SRVRD_5- GROUND WTR (ft) SITE DESCRIPTION STRUCTURE #9 - BRIDGE ON US 74 BYPASS (-L-) OVER -SRVRD_5- GROUND WTR (ft)
BORING NO. S9 EB2-A STATION 810+48 OFFSET 9ftRT ALIGNMENT -L- 0 HR. Dry BORING NO. S9 EB2-B STATION 810+56 OFFSET 62ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 740.8ft TOTAL DEPTH 48.6 ft NORTHING 560,766 EASTING 1,264,548 24 HR. FIAD COLLARELEV. 7426 ft TOTAL DEPTH 39.7 ft NORTHING 560,738 EASTING 1,264,503 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Auto

matic

DRILLER Cain, J.

START DATE 01/10/18

COMP. DATE 01/10/18

| SURFACE WATER DEPTH N/A

DRILLER Cain, J. START DATE 01/10/18

COMP. DATE 01/10/18

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
M 0.5ft | 0.5t | 0.5t 25 50 75 100 | NO. | Aol 6 | etev. DEPTH (f) M 0.5ft | 0.5t | 0.5t | |0 25 50 75 100 | NO. | Aol 6
745 | 745 |
1 i 1 GROUND SURFACE 0.0
T L 7416 + 1.0 - RESIDUAL
740 1 : L 7408 GROUND SURFACE 00 | 240 T 3| 4|6 &0 D ORANGE, SANDY CLAY (A-6) WITH
et 10 L 11 o L ORANG RéESIDUAé ] 7301 a5 e TRACE ORGANICS 3.0
T | e D C a7 RANGE, SANDY SEAY (A6) 30 o I = I I P S b ORANGE AND BROWN, SILTY SAND
7373 T 35 D — . T N S (A-2-4) MICACEOUS, SAPROLITIC
T g8 [ 10 | 11 T D - ORANGE, SILTY SAND (A-2-4) 7366 + 6.0 e N
735 | 7ais ] 60 e - MICACEOUS, SAPROLITIC 735 T 26 | 36| 44 L D 6o
1 22 e | - - D L 1341 4 85 4 s -TT WEATHERED ROCK
1 oG- - - + ' - 00l TAN AND ORANGE, GRANITE
7323 85 \ 100/0.8'
T T8 | 23 | 26 DS D - + . 10000,
730 I 1 L 730 I N — — 729.6 13.0
1 [ L 1291 L1358 4 SATTT RESIDUAL
7972+ 135 . = + - @46 - - - D ORANGE, SILTY SAND (A-2-4)
+ 22 | 31 25 }5-6 - - D - T RS MICACEOUS, SAPROLITIC
725 I , o [ 725 1 N
T Yz C 724171 185 N
7 23 [ 39 | 32 . D
7223 T 185 7 B T T T
T 9 [ 11 | 16 . M - T Tl
720 1 L L 720 1 R 719.6 23.0
T - B 7191 [ 235 T a3 L TTTT WEATHERED ROCK
7173 T 235 [EEQIFLPN M AL H A g 7178 23.0 T+ ' * 306/0® ORANGE, TAN, AND BLACK, GRANITE
2 57 T8I0 ; A R % B WEATHERED ROCK 1 . Jooro
15 1 .| - 100086 L GRAY, TAN, AND ORANGE, GRANITE 715 +
—4 I — — 714.6 28.0
T C 1141285 | 1 | o T RESIDUAL
7123 T 285 B T - - @75 - - - M ORANGE, SILTY SAND (A-2-4)
+ 29 [71/04 - - - o T L B MICACEOUS, SAPROLITIC
710 1 - 100/0.99 L 710 1 e 7106 32.0
=+ - 004 235 = WEATHERED ROCK
+ F o7 550 7357707 oo - GRAY AND ORANGE, GRANITE
073 L3358 L oo T T T RESIDUAL ‘ 1 - 10008 C
i . @64 D L ORANGE, BLACK, AND TAN, SILTY SAND + -
705 4 } L (A-2-4) MICACEOUS, SAPROLITIC 705 | 70461 38.0 o ‘N
T N [ 7028 38.0 7030 T 306 [ : 100’0'21 20 7030 396
10231 385 L L e = . 7 WEATHERED ROCK T 60/0.1 60/0.1 N CRYSTALLINE ROCK /'\—3-9-2
200 + ' * 1000079 ;f, ORANGE, GRAY, AND TAN, GRANITE + - GRAY, GRANITE
. : 7 - - Boring Terminated WITH STANDARD
T fé‘ 1 L PENETRATION TEST REFUSAL at
6973 T 435 4 + - Elevation 702.9 ft IN CRYSTALLINE ROCK:
+ © 08/0 = + - GRANITE
T 100/0.4 ~ 100/0.4 ﬁ 1 r
695 I é I -
ZA4
1 e y/ 1 L
6923 T 485 s Z 485 T -
T 6070.1 60/0.1 CRYSTALLINE ROCK T C
I [ GRAY, GRANITE I [
1 | Boring Terminated WITH STANDARD 1 |
i C PENETRATION TEST REFUSAL at I L
1 L Elevation 692.2 ft IN CRYSTALLINE ROCK: 1 L
1 L GRANITE i L
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COUNTY _CLEVELAND

PROJECT DESCRIPTION _US 74, SHELBY BYPASS FROM
EAST OF NC 150 TO EXISTING US 74 WEST OF
SR 2238 (LONG BRANCH RD.)

SITE DESCRIPTION CULVERT #1 - CULVERT ON -L-
(US 74 BYPASS) STATION 717+13 OVER UNNAMED
TRIBUTARY TO BUFFALO CREEK

SHEET TOTAL
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-2707D L |6

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 TQ 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.
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HPC

GOODNIGHT, D.].

INVESTIGATED By _ GOODNIGHT, D.J.

DRAWN BY _CROCKETT, S.C.
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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 NoO.

R-2707D

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

I
CONSI

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 CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

S 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.

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

ANGULARITY OF GRAINS

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

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 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

ARGILLACEQUS - 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.

oo

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —RA A_MP T ROCK (WR) 190 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 QRGANIC MATERIALS INERAL OGICAL_COMPOSITION 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. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 = ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY nocf< il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oocodososg it SLIGHTLY COMPRESSIBLE LL <31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
booogeooogdsssss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6655589358 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scs’?)mmmnv RoCK [ I I g:ELsE;gggL's TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH O- CORE RUN AND EXPRESSED AS A PERCENTAGE.
o150 Mx PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a gr’:; gg ::: ?a':'i ORGANIC MATERIA B e VTR OTHER MATERIA ROCKS OR CUTS MASSIVE Rocl.
ORGANIC MATERIAL L 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 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 40 Mx| 41 |40 mx| 41 x| 40 mx | 41w |40 Mx| 41 v e O LY e A oty o AN ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF DIP, MEASURED CLOCKWISE FROM NORTH
Pl 6MX | NP 10 Mx |10 Mx | 10N [ 11 MN [ 10 Mx |10 MX | 11N | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 20 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKW X
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" 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
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs 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
e RATIG EXELLENT 10 G0 S TN I I— Mew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA O CUIL SOUND UNDER RAMMER BLOWS AD SHOWS SIGNIFICANT LSS OF STRENGTH A5 COWPARED | 1 on o
A5 SUBGRADE POOR OJUUI' SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN IFP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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
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.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT_REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED ) HAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK T INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FI AF) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL L FILL (AF)OTH FE R BT RS ot S s S B S TR )
(NON-COHESIVE) DENSE 39 T0 50 TN FoAGMAY EvBanvin] D) AUGER BORING @ x5 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 —— = [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ag.:-:uzav Msmgrwinrr ; Ttoo 135 0.? TTOO 2!.0 =777=/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
ERIAL STIEF i 02 A PlezovETen SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VEI :AFSIDI 15> 2030 2 )04 *Trye® ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE 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 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 gggzﬂgﬂo" ﬂzgtffzslig.?” AESX'I":EAVA”DN - % gggléﬁzéilgﬂegc&‘/?TTlgNB'E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 v " UsED 1N Tt Top 5 FeeT o | Hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER coBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL .
BLOR) Cona R SAND SAND e i 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 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 (N OR BPF) OF
SIZE N, 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. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MODISTURE 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 by 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.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LI10UID: VERY WET. USUALLY € - VoID 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 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 . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MIT . i . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
L - LiouiD L FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - RoCK FINGERNAIL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC R B . JOPSOIL (T3 .
L SEMISOLID: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
pite rE ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:ELEVATIONS TAKEN FROM R2707.LS_TNL_I80309.TIN DATED
PLL L PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS 03/18
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D) DRY STRENGTH CME-550% [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
= a5 “VERY LOW FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST E cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

DATE: 8-15-14
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DocuSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C
: : : : : ! : ! : ; : ; : ; : ; : ; : 0 40 80 PROJECT REFERENCE NO. | SHEET NO.
""""" """"" """""" 777777777 ''''''''' 777777777 ''''''''' '''''''' ''''''''' 777777777 ''''''''' 777777777 ''''''''' 777777777 ''''''''' —— R-2707D 4
: : ; : ; ! ; ! ; ! ; ! ; : : ‘ ; ; : FEET

‘ : } ; PROFILE OF CULVERT AT
: ; ; VE = 2:1 _L- STATION 717+I3
—1 ;— ‘ : : : : : : ‘ !

""""" SOIL TEST RESULTS
: : | : | SAMPLE [ o | sramion DEPTH asaro [T % BY WEIGHT % PASSING (SIEVES) % % | | | | | |
,,,,,,,, .| No INTERVAL CLASS. CSAND F.SAND _SILT _ CLAY | 10 40 200 |MOISTURE| ORGANIC | ... ... . ... ...

SS-61 9 FT RT 716+89 6.0-7.5" A-7-5 49 | 18 28 | 49 | 20 | 8 9% | 87 | 36 26 -

S@ALLUVIAL. BROWN, MOIST TO WET.V.LOOSE. S/LTY SAND. (A-24) :

: : : : : : : : B ALLUVIAL: GRAY WET, MED.STIFF. SILTY CLAY (A~T~5)WITH TRACE GRAVEL AND ORGANICS | : : : : : : : :
"""" Il (O RESIDUAL TAN AND BROWN, MOIST | TO WET,LOOSE' TO MED.DENSE. SILTY SAND' (A-2-4)WITH' MICA AND TRACE ROCK FRAGMENTS
| | ‘ | ‘ | | | (D) RESIDUAL: T AN.ORANGE. AND BROWN.WET,MED.STIFF.SANDY SILT (A~4)WITH MICA AND TRACE ROCK FRAGMENTS : : : : : :

(O RESIDUAL: T ANWET, MED.STIFF,SANDY SILT {(A~4)WITH MICA AND TRACE ROCK FRAGMENTS

""""" @WEATHERED RWK TAN® AND BROWNB/OT/TE GNE/SS AND” GRA/V/TE

¢ sTA 7ITH3 -L-
GRADE POINT ELEV % 83248

840 L ,35%76@'55%5{454@@466@,,,,,f ,,,,,,,,, S N L L S R A 840
PROPOSED GRADE

830 N 3y B30

820

7I6+89

iFROM T OPOGRAPHIC DATA FROM ELECTRONIC FILES
iRECEIVED FROM STANTEC DATED OCTOBER 2017. :

CULVERT SKEW 145 DEGREES

280 260 240 220 200 180 160 140 120 100 80 60 40 20 CL 20 40 60 80 100 120 140 160 180 200 220 240 260 280




DocuSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C

GEOTECHNICAL BORING REPORT SHEET 8
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft) | | SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft)
BORING NO. L_71582 STATION 715+82 OFFSET 96 ft RT ALIGNMENT  -L- 0 HR. Dry | | BORING NO. L_71689 STATION 716+89 OFFSET 9ftRT ALIGNMENT  -L- 0 HR. 10.1
COLLARELEV. 812.2ft TOTAL DEPTH 11.7 ft NORTHING 568,700 EASTING 1,259,470 24 HR. FIAD | | COLLARELEV. 808.4 ft TOTAL DEPTH 27.4 ft NORTHING 568,625 EASTING 1,259,587 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 10/1/18

DRILLER Cain, J.

START DATE 01/29/18

COMP. DATE 01/29/18

| SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 01/29/18

COMP. DATE 01/29/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
M 0.5ft | 0.5t | 0.5t | [0 25 50 75 100 | NO. | Aol 6 | etev.m DEPTH (1) M 0.5ft | 0.5t | 0.5ft | |0 25 50 75 100 | NO. | Aol &
815 810 |
+ + 0.3 TOPSOIL 0.0
T GROUND SURFACE 0.0 8074 T 10 | NN ALLUVIAL
8112 T 10 T TOPSOIL 0.5 13 I 2 1 1] 2 +3 T M BROWN, SILTY SAND (A-2-4)
810 T 8 | 70 [30/02 M RESIDUAL 805 | gna0 l 35
8091 ] 31 | . _1oo/0.7 TAN, SILTY SAND (A-2-4) WITH SOME T 2 1 2 3. - - W
100/0.3 o o ROCK FRAGMENTS e 4 T 60 A : 8029 __ _ _ o ______ 55
B T IR | I WEATHERED ROCK 5.5 I 1 3 2 - g GRAY, SILTY CLAY (A-7-5) WITH TRACE
8062 4 60 4 o+ — 1 Ny R TAN AND WHITE, GNEISS / 4 e*. Ss61] W GRAVEL AND ORGANICS 8.0
805 @16 M 800 | 70990 1 85 1 s __ _ _ - ______ &Y
LR - RESIDUAL 8.0 > > 7z v RESIDUAL
8037 + 85 e S bt Bt e TAN AND BROWN, SILTY SAND (A-2-4) T ¢ - \/ TAN, SILTY SAND (A-2-4) WITH ALITTLE
: * 100/0.1 WITH SOME ROCK FRAGMENTS AND I 1 MICA 20
MICA \ 964 ____________ 120
a00s + 117 C e 11.7 + Al ORANGE AND TAN, SANDY SILT (A-4)
795 )
6070.0 60/0.0 WE%I“EGREEIS‘S)CK [ R e e B “ W WITH LITTLE MICA
) T -@8 -
Boring Terminated at Elevation 800.5 ft ON T -\ -
CRYSTALLINE ROCK: GNEISS + T . 2
790 | 7800 1 185 L TAN, SILTY SAND (A-2-4)
T+ 3 3 3 - &0 - w
1 . .\ -
-+ - - \ - -
785 | 78491 235 \
T 5 | 10 | 6 . *16 W
T e d s 26.0
T SR R RN B WEATHERED ROCK 274
zato ] ora L 50/0.0® \ TAN, GRANITE

Boring Terminated WITH STANDARD
PENETRATION TEST REFUSAL at
Elevation 781.0 ft ON CRYSTALLINE
ROCK: GRANITE




DocuSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 10/1/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1 | P R2707D | CoUNTY cLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft)
BORING NO. L_71965 STATION 719+65 OFFSET 84 ftLT ALIGNMENT -L- 0 HR. 10.7
COLLARELEV. 797.0ft TOTAL DEPTH 19.8ft NORTHING 568,398 EASTING 1,259,767 24 HR. FIAD
DRILL RIGIHAMMER EFF./DATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Cain, J. START DATE 01/29/18 COMP. DATE 01/29/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 P %0 ® 100] | NO. | /moi G | ELev. @ DEPTH (ft)
800 |
T [ 797.0 0.4 TOPSOIL 0.0
7960 | 1.0 T RESIDUAL
795 £ 1 4 3 _*7 TAN AND BROWN, SILTY SAND (A-2-4)
7935 + 35 Ao 48 | _ WITH SOME ROCK FRAGMENTS _ 39
T 2 [ 3 [ 6 & - RED AND BROWN, SANDY CLAYEY SILT
79101 60 ot 7915 __ (A-5) WITH TRACE ROCK FRAGMENTS __ _8.5]
790 2 [ 4 [ 3 y TAN AND BROWN, SILTY SAND (A-2-4)
A 7 789.0 WITH TRACE MICA AND ROCK 8.0
8853 B8 4+t T T\ FRAGMENTS )7 T
+5_ . TAN, SANDY SILT (A-4) WITH MICA AND
poo- TRACE ROCK FRAGMENTS
785
7835 1 135 ; -
2 | 2 [ 3 o
780 : -
778 5 18.5 = 03 [ S I R R — 778.5 oC 18.5
- R e e T T R - 777.2 WEATHERED ROCK 19.8
1772 L 198 1o 18858:8‘ \ BROWN, BIOTITE GNEISS —

Boring Terminated BY AUGER REFUSAL
at Elevation 777.2 ft ON CRYSTALLINE
ROCK: BIOTITE GNEISS

SHEET 6
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STATE OF NORTH CAROLINA
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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 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 TQ 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
HPC

GOODNIGHT, D.].

INVESTIGATED By _ GOODNIGHT, D.J.

DRAWN BY _CROCKETT, S.C.

CHECKED BY _ HAMM, J.R.
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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 NoO.

R-2707D

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

I
CONSI

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 CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

S 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.

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

ANGULARITY OF GRAINS

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

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 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

ARGILLACEQUS - 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.

oo

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —RA A_MP T ROCK (WR) 190 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 QRGANIC MATERIALS INERAL OGICAL_COMPOSITION 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. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 = ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY nocf< il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oocodososg it SLIGHTLY COMPRESSIBLE LL <31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
booogeooogdsssss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6655589358 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scs’?)mmmnv RoCK [ I I g:ELsE;gggL's TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH O- CORE RUN AND EXPRESSED AS A PERCENTAGE.
o150 Mx PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a gr’:; gg ::: ?a':'i ORGANIC MATERIA B e VTR OTHER MATERIA ROCKS OR CUTS MASSIVE Rocl.
ORGANIC MATERIAL L 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 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 40 Mx| 41 |40 mx| 41 x| 40 mx | 41w |40 Mx| 41 v e O LY e A oty o AN ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF DIP, MEASURED CLOCKWISE FROM NORTH
Pl 6MX | NP 10 Mx |10 Mx | 10N [ 11 MN [ 10 Mx |10 MX | 11N | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 20 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKW X
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" 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
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs 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
e RATIG EXELLENT 10 G0 S TN I I— Mew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA O CUIL SOUND UNDER RAMMER BLOWS AD SHOWS SIGNIFICANT LSS OF STRENGTH A5 COWPARED | 1 on o
A5 SUBGRADE POOR OJUUI' SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN IFP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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
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.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT_REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED ) HAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK T INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FI AF) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL L FILL (AF)OTH FE R BT RS ot S s S B S TR )
(NON-COHESIVE) DENSE 39 T0 50 TN FoAGMAY EvBanvin] D) AUGER BORING @ x5 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 —— = [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ag.:-:uzav Msmgrwinrr ; Ttoo 135 0.? TTOO 2!.0 =777=/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
ERIAL STIEF i 02 A PlezovETen SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VEI :AFSIDI 15> 2030 2 )04 *Trye® ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE 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 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 gggzﬂgﬂo" ﬂzgtffzslig.?” AESX'I":EAVA”DN - % gggléﬁzéilgﬂegc&‘/?TTlgNB'E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 v " UsED 1N Tt Top 5 FeeT o | Hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER coBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL .
BLOR) Cona R SAND SAND e i 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 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 (N OR BPF) OF
SIZE N, 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. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MODISTURE 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 by 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.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LI10UID: VERY WET. USUALLY € - VoID 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 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 . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MIT . i . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
L - LiouiD L FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - RoCK FINGERNAIL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC R B . JOPSOIL (T3 .
L SEMISOLID: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
pite rE ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:ELEVATIONS TAKEN FROM R2707.LS_TNL_I80309.TIN DATED
PLL L PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS 03/18
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D) DRY STRENGTH CME-550% [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
= a5 “VERY LOW FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST E cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

DATE: 8-15-14
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ; 0 40 80 PROJECT REFERENCE NO. | SHEET NO.
''''''''' 777777777 ''''''''' 777777777 ''''''''' 777777777 ''''''''' '''''''' ''''''''' 777777777 ''''''''' 777777777 ''''''''' 777777777 ''''''''' —— R-2707D 4
: : ; : ; : ; 1 ; 1 ; 1 ; 1 : : : ! : FEET

. . . . . . . . . . X . X X . ' PROFILE OF CULVERT AT
: : : : : : : 1 : 1 ; : ; L ; 1 : VE = 2:1 -L- STATION 743+18

: : : : : : SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % | : | : |
| | | | | | NO. OFFSET | STATION | \\rppyal, crass. | “E | PEICsaND Fmsanp ST ciay | 1 40 200 |MOISTURE| ORGANIC ‘ | ‘ | ‘
""""" CoTT e, 88-64 | 134 FT LT | 742461 1.0-2.5° A-2-4 271 0 57 35 6 2 86 56 9 5 -

SS-65 | 134 FT LT 742+61 6.0-7.5° A5 48 | 4 14 57 9 20 98 93 40 41 -
| @ALLUVIAL: RED, BROWN AND TAN, MO/ST TO WET LOOSE SILTY SAND (A—2—4) W/TH SOME GRAVEL AND COBBLES : :

©RE$IDUAI.. BROWN TAN AND GRAY MO/ST TO WET SOF T TOV. ST/FF SANDY AND CLAYEY S/LT (A4, A—5) W/TH SOME ROCK FRAGMENTS AND M/CA
@WEAT HERED ROCK: TAN AND BROWN B/OTITE GNEISS ‘

: ¢ =
@CRYSTALLINE ROCK: BIOTITE GNE/SS | 3 LT 7;3;;;? Brv < 19496

SKEW =
208'x8 RCBC ws SILLS

PROPOSE D GRADE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e.

780 SO e, T80
| | | | | | | 9,0 |

770 R emsmeemmoie— N\ SN 770

126" RT

; : : : : : | 743+00
$S-65/ : ; : ‘ : LG

fffffffff e i......il..........._._.:. GROUNDLINE PROFILE ALONG CULVERT CENTERLINE DRAWN. . . ..
| | r : r : ‘ : ‘ | ‘ | ‘ | ‘ FROM TOPOGRAPHIC DATA FROM ELECTRONIC FILES r
§RECEIVED FROM STANTEC DATED OCTOBER 2017.

CULVERT SKEW 66 DEGREES

280 260 240 220 200 180 160 140 120 100 8‘0 60 4‘0 20 CL 20 40 60 80 100 120 140 160 180 200 220 240 260 280




DocuSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 10/1/18

GEOTECHNICAL BORING REPORT SHEET 5
BORE LOG
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Goodnight, D. J. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Goodnight, D. J.
SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft) | | SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft)
BORING NO. L_74261 STATION 742+61 OFFSET 134 ftLT ALIGNMENT  -L- 0 HR. 2.0 | | BORING NO. L_74300 STATION 743+00 OFFSET CL ALIGNMENT  -L- 0 HR. 7.9
COLLARELEV. 751.0ft TOTAL DEPTH 24.9 ft NORTHING 566,461 EASTING 1,260,921 24 HR. 1.5| | COLLARELEV. 759.4 ft TOTAL DEPTH 24.0 ft NORTHING 566,347 EASTING 1,260,840 24 HR. 6.8
DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018 DRILL METHOD H.S. Augers HAMMER TYPE  Automatic

DRILLER CAIN, J.

START DATE 01/24/18

COMP. DATE 01/24/18

| SURFACE WATER DEPTH N/A

DRILLER Cain, J.

START DATE 01/24/18

COMP. DATE 01/25/18

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION E'(-f'f)v ELEV DE(fPt)TH 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100 | NO. | Aol 6 | Eev.m DEPTH i) () 0.5ft | 0.5ft | 0.5t | |0 25 50 75 100 | NO. | Aol 6
755 - 760 L7504 0.3 TOPSOIL 00
T - 7584 T 10 | ALLUVIAL
1 L ] 1 2 2 *4' T RED BROWN AND TAN, SILTY SAND
1 | T s (A-2-4) WITH SOME GRAVEL
: 751.0 GROL;EII-DU:\SILIJARLFACE 00 | 755 [ wortwort A
750 | 7500 10 + . wse __ 53
2 | 3| 2 f S5-64 5o — TAN, MEDIUM TO CSE. SILTY SAND 5341 60 41— — . - RESIDUAL
1 9 o C as0 (A-2-4) WlTHC SOME gRAVEL AND 30 1 2 . TAN AND GRAY, FINE SANDY SILT (A-4)
7475+ 35 . - 208 BBLE = 7509 1 85 .. HIGHLY MICACEOUS
RN w B ST T~ Resipoar T T s woRwoR| 2| |
1 |.4 . AL BROWN GRAY AND TAN, CLAYEY SILT + |-
745 | 7450 6.0 \ '[/\].p_ (A-5) WITH LITTLE TO SOME MICA T 1 ars 120
T 1 2 2 ; " 5565 | 41% [ 2450 1 125 I BROWN, sn_STngEA'\r;ll% é\A-2-4) WITH
4257 85 | . 5 |- - _-:-_ir_- 745 - 2 1 2 | 143
-4 - - o, '|/. - T - -
I & W T N 4 ___ _____________ 110
740 1 v DY 709 1 185 . TANAND BROWN, SANDY SILT (A-4)
1 I 7290 10| | 740 T 5 5 v N WITH SOME MICA AND ROCK
‘\ GRAY AND BROWN, SILTY SAND (A-2-4) 1 R 11_0 738.4 FRAGMENTS 210
7375 T 135 B T —— —— — ——] ————— ——— - -
T S - AN " WITH SOME ROCK FRAGMENTS 1 L R F i T WEATRERED ROCK
1 _*_8 . 7250 1 025 oo TAN AND BROWN, BIOTITE GNEISS
735 + \ 7354 1 240 _H00/0. 100/0 4‘_ 7354 _ _ _ 24.0
-‘ 734.0 170 5000 60/0.0 Boring Terminated at Elevation 735.4 ft ON
+ - \ - T~ BROWN SANDYSLT (A4 ~ | CRYSTALLINE ROCK: BIOTITE GNEISS
7325 T 185 T
I 4 5 8 N
1 ‘13 M
730 1 ]
1 —_ 729.0 22.0
i WEATHERED ROCK
7275 T 235 s o e B TAN AND BROWN, BIOTITE GNEISS
1 ) ;0(')/0'9‘ ] 7261 24.9

Boring Terminated at Elevation 726.1 ft IN
WEATHERED ROCK: BIOTITE GNEISS




DocuSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 10/16/18

GEOTECHNICAL BORING REPORT
BORE LOG

WBS 34497.1.1 | P R2707D | CoUNTY cLEVELAND | GEOLOGIST  Goodnight, D. J.
SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft)
BORING NO. L_74390 STATION 743+90 OFFSET 126 ft RT ALIGNMENT -L- 0 HR. 9.3
COLLARELEV. 762.3ft TOTAL DEPTH 19.3 ft NORTHING 566,198 EASTING 1,260,798 24 HR. 7.6
DRILL RIG/HAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER CAIN, J. START DATE 01/24/18 COMP. DATE 01/24/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 P %0 ® 100] | NO. | /moi G | ELev. @ DEPTH (ft)
765 L
T - 7623 GROUND SURFACE 0.0
7613 T 10 =1 -1 "1 - Frore 0.7 TOPSOIL — o]
760 I T T L+2 M ALLUVIAL
7588 1 35 T TAN, SILTY SAND (A-2-4)
1 2 5 3 [ O M 757.8 4.5
7563 T 6.0 T‘E o RESIDUAL
- 5101 | - - BROWN, SILTY SAND (A-2-4) WITH
755 I L YE v 7543 SOME ROCK FRAGMENTS 80
7538 = 8.5 7 5 5 R T 7 7 "TANAND BROWN, FINE SANDY SILT ~ |
I N w (A-4) WITH SOME MICA
750 T - 83 _ . ________ 120
S < BROWN AND GRAY, SILTY SAND (A-2-4)
I T | | N e W WITH SOME ROCK FRAGMENTS
T s s 'tﬁ [ 746.3 16.0
745 1 - WEATHERED ROCK
mafms | | — s TAN AND BROWN, BIOTITE GNIESS s
- 100,68 Boring Terminated at Elevation 743.0 ft IN

WEATHERED ROCK: BIOTITE GNEISS

SHEET 6
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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
EAST OF NC 150 TO EXISTING US 74 WEST OF
SR 2238 (LONG BRANCH RD.)

SITE DESCRIPTION CULVERT #3 — CULVERT ON -L-
(US 74 BYPASS) STATION 796+86 OVER UNNAMED
TRIBUTARY TO BUFFALO CREEK

SHEET TOTAL
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C. R-2707D L |6

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 TQ 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
HPC

GOODNIGHT, D.].

INVESTIGATED By _ GOODNIGHT, D.J.

DRAWN BY _CROCKETT, S.C.

CHECKED BY _ HAMM, J.R.
SUBMITTED BY _ FALCON ENG.

0ATE _ OCTOBER 2018

10/23/2018 11:28:38 PM EDT
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DocusSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C

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 NoO.

R-2707D

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL

I
CONSI

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 CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN

S 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.

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

ANGULARITY OF GRAINS

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

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 6@
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

V22

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.

ARGILLACEQUS - 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.

oo

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;

EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS.

ANGULAR, SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION — —M —RA A_MP T ROCK (WR) 190 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 QRGANIC MATERIALS INERAL OGICAL_COMPOSITION 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. 1< 357 PASSING *2001 (> 357 PASSING *2001 MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ook (R WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
P el =2 = ot [ a5 [ | o7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
NON-CRYSTALLINE FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
CLASS.  [A-l-a [ A-lb e COMPRESSIBILITY nocf< il LL SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
svBoL oocodososg it SLIGHTLY COMPRESSIBLE LL <31 ——| ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
booogeooogdsssss MODERATELY COMPRESSIBLE LL = 31-50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
6655589358 . CORE_RECOVERY (REC.I - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 ;scs’?)mmmnv RoCK [ I I g:ELsE;gggL's TRCOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH O- CORE RUN AND EXPRESSED AS A PERCENTAGE.
o150 Mx PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
:z?a gr’:; gg ::: ?a':'i ORGANIC MATERIA B e VTR OTHER MATERIA ROCKS OR CUTS MASSIVE Rocl.
ORGANIC MATERIAL L 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 - 51 TRACE 1- 10z HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3-5% 5 - 12 LITTLE 10 - 207 .
_ _ SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | o opecrion (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
w 40 Mx| 41 |40 mx| 41 x| 40 mx | 41w |40 Mx| 41 v e O LY e A oty o AN ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF UINE OF DIP, MEASURED CLOCKWISE FROM NORTH
Pl 6MX | NP 10 Mx |10 Mx | 10N [ 11 MN [ 10 Mx |10 MX | 11N | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1o > 20 L g v OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKW X
GROUP INDEX ) ) ) aMx | 8 mx |12 mx|16 Mx|No mx ANOUNTS OF 023:‘:‘5" 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
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
SUAL TYPES [STORE FrAGS. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (SLLI 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
O MAJOR | GRAvEL o | FINE | SILTY OR CLAYEY SILTY CLAYEY MATTER AV CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS | sanp | SPND | CRAVEL AND SaND Sos SoiLs 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
e RATIG EXELLENT 10 G0 S TN I I— Mew PERCHED WATER, SATURATED ZONE. OR WATER BEARING STRATA O CUIL SOUND UNDER RAMMER BLOWS AD SHOWS SIGNIFICANT LSS OF STRENGTH A5 COWPARED | 1 on o
A5 SUBGRADE POOR OJUUI' SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN IFP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
PIOF A-7-5 SUBGROP IS = LL - 30 +PL OF A-7-6 SUBGROP IS > LL - 30 MODERATELY ~ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED, IN GRANITOID ROCKS, ALL FELDSPARS DULL —ilo:mm" {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
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.
COMPACTNESS OR 25/025 IF_TESTED, WOULD YIELD SPT_REFUSAL
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) DIP & DIP DIRECTION IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
IN-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 <4 ser SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED ) HAT TH . R MORE DIRECTIONS.
GENERALLY LOOSE 410 10 SOIL SYMBOL Q‘;;; our TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, LENS - A BODY OF SOIL OR ROCK T INS OUT IN ONE OR MORE DIRECTIONS
GRANULAR MEDIUM DENSE 12 T0 30 N/A ARTIFICIAL FI AF) OTHER CONE PENETROMETER IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL L FILL (AF)OTH FE R BT RS ot S s S B S TR )
(NON-COHESIVE) DENSE 39 T0 50 TN FoAGMAY EvBanvin] D) AUGER BORING @ x5 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 —— = [NFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (v SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN [NTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 2704 2.25 70 0.5 " TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 199 BPF RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ag.:-:uzav Msmgrwinrr ; Ttoo 135 0.? TTOO 2!.0 =777=/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
ERIAL STIEF i 02 A PlezovETen SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL T0 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VEI :AFSIDI 15> 2030 2 )04 *Trye® ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE 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 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 gggzﬂgﬂo" ﬂzgtffzslig.?” AESX'I":EAVA”DN - % gggléﬁzéilgﬂegc&‘/?TTlgNB'E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 v " UsED 1N Tt Top 5 FeeT o | Hero CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER coBBLE GRAVEL COARSE FINE sILT cLay UNDERCUT N\ ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL .
BLOR) Cona R SAND SAND e i 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. 5D.) (F_SD.) ABBRE VIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 385 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 (N OR BPF) OF
SIZE N, 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. - MODERATELY 7Y/ = UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES I 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 - DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MODISTURE 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 by 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.
OPT - DYNAMIC PENETRATION TEST  SaP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL
* SATURATED - USUALLY LI10UID: VERY WET. USUALLY € - VoID 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 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 . . THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
MIT . i . SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
L - LiouiD L FOSS. - FOSSILIFEROUS SLI. - SLIGHTLY RS - RoCK FINGERNAIL TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC R B . JOPSOIL (T3 .
L SEMISOLID: REGUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
pite rE ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:ELEVATIONS TAKEN FROM R2707.LS_TNL_I80309.TIN DATED
PLL L PLASTIC LIMIT HL. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS 03/18
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: FEET
st | SHRINKAGE LIMIT DRILL UNITS: ADVANCING T0OLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 0.16 - 1.5 FEET NOTES:
T [] cMe-asc [] cuav ats automatic [ MaNuAL CLOSE 0.6 TO 1 FOOT VERY THINLY BEDDED 2.03 - 0.16 FEET NOTES:
_DRY - @ REQUIRES ADDITIONAL WATER TO ) VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.83 FEET FIAD - FILLED IMMEDIATELY AFTER DRILLING
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY 8" HOLLOW AUGERS [Je [ TNDURATION
PLASTICITY INDEX (D) DRY STRENGTH CME-550% [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
= a5 “VERY LOW FINGER FREES NUMEROUS GRAINS;
NON PLASTIC 2-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH :
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suean TEST E cosivs [ w covencen HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC 16-25 MEDIUM [] ost HoLe oicoer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [] portasLe HoisT [] wicone STEEL TEETH | [T ) aucen BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
O O SOUNDING ROD INDURATED DIFFICULT TO BREAK WITH HAMMER.
[] core BT VANE SHEAR TEST

DATE: 8-15-14
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CULVERT SKEW: 87°




DocusSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C

PROJECT REFERENCE NO. | SHEET NO.

‘ ‘ ‘ ‘ ‘ : : : : : : : : : : : : : : 0 40 80
SR S o S S o S SRR S S S SR e S o B Bl " R-2707D 4
: : ; : ; : ; : ; : ; : ; : : : ; : ; FEET

; : : PROFILE OF CULVERT AT
L : : : VE = 2:1 -L- STATION 796+ 86

©RE$IDUAL: TAN GRAY AND WH/TE MO/ST MED DENSE TO V. DENSE F. TO CSE. SAND AND SILTY SAND (A—/—b A-2-4) W/TH ROCK FRAGMENTS
@RESIDUAL: GRAY AND T AN, MOIST, HARD, SANDY SILT (A-4) : ‘

¢ STA 796466 -L-

GRADE POINT ELEV 5 72243

SKEW =

1012°xT* RCBC ws SILLS AND BAFFLES

fffffffff ... . . ».° "~ ......‘° """ GROUNDLINE PROFILE ALONG CULVERT CENTERLINE DRAWN
... . FROM TOPOGRAPHIC DATA FROM ELECTRONIC FILES
'RECEIVED FROM STANIEC DATED OCTOBER 2017.

i(HILDTHQT SRINV’871)EGH%EES

280 260 240 220 200 180 160 140 120 100 80 60 40 20 CL 20 40 60 80 100 120 140 160 180 200 220 240 260 280




DocuSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 10/1/18

GEOTECHNICAL BORING REPORT SHEET 8
WBS 34497.1.1 | TIP R-2707D | COUNTY CLEVELAND | GEOLOGIST Weis, J. M. WBS 34497.1.1 TIP R-2707D COUNTY CLEVELAND GEOLOGIST Weis, J. M.
SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft) | | SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft)
BORING NO. L 79685 LT STATION 796+85 OFFSET 149ftLT ALIGNMENT  -L- 0 HR. 4.8| | BORING NO. L 79685 RT STATION 796+85 OFFSET 140 ft RT ALIGNMENT  -L- 0 HR. 8.6
COLLARELEV. 676.4 ft TOTAL DEPTH 20.0 ft NORTHING 562,077 EASTING 1,264,141 24 HR. 4.7| | COLLARELEV. 676.7 ft TOTAL DEPTH 19.8 ft NORTHING 561,960 EASTING 1,263,877 24 HR. FIAD

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Cain, J. START DATE 04/30/18 COMP. DATE 04/30/18 | SURFACE WATER DEPTH N/A DRILLER Cain, J. START DATE 05/01/18 COMP. DATE 05/01/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v o SOIL AND ROCK DESCRIPTION E'(-ﬂE)V ELEV DE(fPt)TH o) SOIL AND ROCK DESCRIPTION
M 0.5t | 0.5t | 0.5 | [0 25 50 75 100 | No. | Aol 6 | erev.m DEPTH () M 0.5t | 0.5t | 0.5 | |0 25 50 75 100| | No. | Aol G
680 N 680 L
1 [ 6764 0.4' TOPSOIL 0ol 1 [ 6767 GROUND SURFACE 0.0
675 L6754 T 1.0 [ - = ALLUVIAL 675 -8Z5.7+ 10 5 2 = [ N I 6759 0.8' TOPSOIL 03]
+ WOH[ 2 [ T |4 woESE BROWN, CLAYEY SAND (A-2-6) WITH T —+_9 ALLUVIAL
6729 35 R oy TRACE GRAVEL 67321 35 e e 6737 | TAN, SAND (A-1-b) WITH GRAVEL _ ,— 30
T e K I N A AR T (EN I I i RESIDUAL
I N : 670.9 55 6707 L a0 IR ) 6712 _ WHITE AND TAN, SAND (A-1-a) WITH ,__ _55]
670 | 67041 6.0 | L ) 1 T T T T T T RESDUAL | e = 29 [7/0.4 7 ROCK FRAGMENTS AND MICA SHEETS
T . e M i TAN AND WHITE, SILTY SAND (A-2-4) T L. | 1onoo® 668.7 WEATHERED ROCK _ 89|
6679 L 85 Y A L WITH ROCK FRAGMENTS L T e - I T\ WHITE AND TAN, MICASCHIST __/
1 6 7 11 . M | 1 . .@50 - - .| - - || | MEE T T T T TRESIDUAL
&8 RESIDUAL
665 T SEIEIEN - 665 T o IR WHITE AND TAN, SILTY SAND (A-2-4)
-+ < — - 6637 WITH ROCK FRAGMENTS 50
T - - 663.4 13.0 T b e e e e T e — e e — ]
eepatias || 1 AR S8~ WHITE, F. TO CSE. SAND (A1) WITH | 0082135 0704 T dodio WEATHERED ROCK
1 - 36 - M 899t ROCK FRAGMENTS 1 - . .| - 1000 WHITE AND TAN, MICA SCHIST
660 I N = 660 I R
\ 000
6579-- 185 . :\ : : : : OO_____________________EAQ 6:‘82:: 18.5 : : : :
512526 v " GRAY AND TAN, SANDY SILT (A 4) oo 34 | 59 |41/03 T 656.9 198
- 100/0.8

Boring Terminated at Elevation 656.4 ft IN
RESIDUAL: SANDY SILT

Boring Terminated at Elevation 656.9 ft IN
WR: MICA SCHIST




DocuSign Envelope ID: CEA62BBE-77E5-49CE-9BBA-93F1BC9C938C

NCDOT BORE DOUBLE R2707_GEO_BORINGS CURRENT.GPJ NC_DOT.GDT 10/1/18

GEOTECHNICAL BORING REPORT

WBS 34497.1.1 | P R2707D | CoUNTY cLEVELAND | GEoLoGIST weis, J. M.
SITE DESCRIPTION US 74, Shelby Bypass from East of NC 150 to Existing US 17, West of SR 2238 (Long Branch Rd) GROUND WTR (ft)
BORING NO. L_79700 STATION 797+00 OFFSET CL ALIGNMENT -L- 0 HR. 13.7
COLLARELEV. 67809 ft TOTAL DEPTH 19.9 ft NORTHING 562,003 EASTING 1,264,011 24 HR. 3.9
DRILL RIG/HAMMER EFF.JDATE HPC2473 CME-550 85% 01/10/2018 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Cain, J. START DATE 04/30/18 COMP. DATE 04/30/18 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬂE)V ELEV DE(fF;)TH v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t | |0 P %0 ® 100] | NO. | /moi G | ELev. @ DEPTH (ft)
680 |
678.9 GROUND SURFACE 0.0
6779 L 1.0 [ L. o\ 0.5' TOPSOIL —
T 2 [ 2| 3 *5_ L woESH ALLUVIAL
675 | 6754 T 35 - - VRS 6—5~—_\ BROWN, CLAYEY SAND (A-2-6) WITH ,— 39
=+ 3 [ 3 | 5 ‘?_8 — \_ GRAVEL
6729 1 6.0 B e P A 6734 _ _ _ BROWN, SANDY CLAY (A6)  _ _,— 2%
T T8 2T [ 34 || .. .| .... «55 R A M i RESIDUAL
670 6704 T 85 T R B N L TAN, GRAY AND WHITE, SILTY SAND
=+ \ L (A-2-4) WITH TRACE ROCK
1 201312 . @60 M B FRAGMENTS
1 1 i
1 I T I L
665 665 4__ 135 1 |
i 14 | 26 | 36 9 M -
1 S - L
I R R R D [ e60.0 18.0
660 | 6604 T 185 L Lo o r WEATHERED ROCK
. 100/0.90 p7=] 6590 TAN AND WHITE, MICA SCHIST 19.9

Boring Terminated at Elevation 659.0 ft IN
WEATHERED ROCK: MICA SCHIST

SHEET 6



