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DocusSign Envelope ID: 1FD98730-62CB-4939-BEC3-7577DF1A4E7A N e—
STATE STATE PROJECT REFERENCE NO. SHEST ey

STATE OF NORTH CAROLINA N.C. R-5769 L9

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
CONTENTS GEOTECHNICAL ENGINEERING UNIT CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE

SHEET NO. DESCRIPTION MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
| TITLE SHEET 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,
2 LEGEND GEOTECHNICAL ENGINEERING UNIT AT (919) 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
Q 3 SITE PLAN BORING LOGS, ROCK CORES AND SO TEST DATA ARE NOT PART OF THE CONTRACT.
b 4 PROFILE GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
5 -6 CROSS SECTIONS GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
l\ REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
7-8 BORE LOGS WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACE) TEST DATA
l’) CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
9 SOIL TEST RESULTS THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
T ]OHNS TON INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
COUNTY SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
NOVO NORDISK ACCESS INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.
m PROJECT DESCRIPTION THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE

ROAD FROM SR 1905 (GORDON ROAD) TO AND. CONSTRUCTION PURPOSES, REFER 0| THE CONS TRUCTION PLANS 4ND DOCLMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
PROPOSED NOVO NORDISK FACILITY S 1 IR L O i 1 T MO0 % e,
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
SITE DESCRIPTION BRIDGE ON ACCESS ROAD (-L-) PROJECT. THE CONTRACTOR SHALL TAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT

O VER NORFOLK SOUTHERN RAILROAD 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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DocusSign Envelope ID: 1FD98730-62CB-4939-BEC3-7577DF1A4E7A

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 108 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. ALLUVIUM fALLUV. -
ACCORDING TO THE STANDARD PENETRATION TEST (AAGHTO T 206, ASTM DI586). SOIL CLASSIFICATION GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.I FOOT PER 6@ AQUIFER - A WATER BEARING FORMATION OR STRATA.
1S BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUGE THE FOLLOWING: GAP-GRADED - BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN ARENA oy
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS REPRESENTED BY A ZONE OF WEATHERED ROCK. ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING
THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: AHbLLALEYYS g
RY STIFF.GRAY.SILTY CLAY. A IV
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A~7-6 ANGUL AR, SUBANGUL AR, SUBROUNDED, OR ROUNDED, WEATHERED W 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 S— —MIN—ERALOGICA_L COMPOSTTION ROCK (WR) 190 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
cg:«::g. on:;u::sg::;mx su;;cn.ﬁ:sgagmzag QRGANIC MATERIALS e e SO 5 oAz Lo CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT gz’;ﬁ:cg 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
1351 *200 (> 357 *200 L UCH UARTZ, FEL . MICA, TALC, KAOLIN, ETC. WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE .
ROCK (CR) s
ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE GNEISS, GABBRO, SCHIST, ETC.
a1l -3 A a4 | A5 | A6 | A7 . CALCAREQUS (CALC.) - THAT CONTAIN APPRECIA :
?ffé? [ 2 5 [ a6 |“& CSMPRESSIBILTTY ——— FINe 75 CORRSE CRAIN-HE “aVORPHIC AND NON-CORSTAL PLAIN EOUS (CALC.) - SOILS CONTAIN ECIABLE AMOUNTS OF CALCIUM CARBONATE.
A-l-a | A-1-b ROCK. (NCR) SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
FEEEEE o TLY COMPRESSIBLE LL < 31 ——| ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
BV S T e SLIGH : :
R FE e MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN T COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
2 PA?:M HIGHLY COW;:REF:SIBLETA LL > 50 ;stsgmmmnv ROCK |1 I I g:ELsE;gggL.E Tntock TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
: T I 'y .
o gg":i 50 x| 51 0 ERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
2200 |15 Mx|25 Mx |10 Mx GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10 HAMMER [F CRYSTALLINE. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
PASSING *40 LITTLE ORGANIC MATTER 3 -5z 5 - 127 LITTLE 18 - 207 .
. " : VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, S TS MAY SHOW THIN CLAY COAT F OPEN,
n - — |40 Mx| 41N |40 x| 41y | 40 wx | 41 N |40 Mx| 41 N SOILS WITH MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357 0 SONE JOINTS SHON N CLAY CORTINGS IF oo DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
LITTLE OR " " . v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
Pl 6MX | NP 10 Mx |10 Mx | 10N [ 11 MN [ 10 Mx |10 MX | 11 MN | 11 MN WODERATE HIGHLY HIGHLY ORGANIC > 1oz > 2@ HIGHLY 357 AND ABOVE OF A CRYSTALLINE NATURE. LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
QRGANIC
GROUP INDEX [] [] [] aMx |8 Mx |12 x| 16 Mx|NO MX ANOUNTS OF SolLS 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
UsUaL TS [SToe Frecs| - o ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLLI 1 [NCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
OF MAJOR | GRAVEL, 40 s:fn ;LAV:LU Mc)u. szfavn ;IJLII; c;)al{iv MATTER AVARS )4 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
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
N RATING LN 10 000 S AR T U ZPu PERCHED WATER, SATURATED ZONE.OR WATER BEARING STRATA MoD.) gnAan%lBN goc:gé :DS:M;E;DSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
Hi H
A5’ SUBGRADE POOR SPRING OR SEEP el ER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
PIOF A-7- S - -7+ E O Il -
10F A-7-5 SUBGROWP IS < LL - 30 4F1 OF A-7-6 SUBGROP IS > LL - 39 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
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED s (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 CONSISTENCY PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADUAY EMBANKMENT (RE) DIP & DIP DIRECTION F TESTED, WOULD YIELD SPT REFUSAL LEOGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
w L ON 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 )
EE'ZZE?Z'.;' e PRI SOIL SYMBOL Qm o TEST BORING O SLope Inoice 10 SOME EXTENT. SOME. PRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
MOTTLED (MOT.) - IRREGULARLY MARK H X
e MEDII‘JJSN g.EENSE ;g 13 gg N/A RTIFICIAL FILL (4F) OTHER T CONE PENETROME TER IF_TESTED, WOULD YIELD SPT N VALUES > 10@ BPF ugualffe mgmmsls n&g';.:?. AERA”ON i?mw[ ACKSPOOFTSG OOOFD %;Z[E&?J COLORS. MOTTLING IN SOILS
(NON-COHESIVE) THAN ROADWAY EMBANKMENT @ @ TEST VERY ALL ROCK EXCEPT OUARTZ 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 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 47108 0.5 10 1.0 =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) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
:::%Tr?s[ﬁ/li ) . :VH;TFIFF 135 Troo 1350 ; TTOO 24 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
- o Je *Twyet ALLUVIAL SOIL BOUNDARY INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HAR R
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS oc DNESS ggg:ours (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES -
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 @ UNDERCUT UNCLASSIFIED EXCAVATION - 75 UNCLASSIFIED EXCAVATION - SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2000 0.42 025 0.075 0.053 UNSUITABLE WASTE il ACCEPTABLE, BUT NOT TO BE RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HA
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER R W L L EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
SHALLOW <] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF DIFFICULTY. HARD HAMMER BLOWS REQUIRED THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL ngng Zl'&% SILT cLay UNDERCUT R\ ACCEPTABLE DECRADABLE ROCK EMBANKMENT OR BACKFILL TO DETACH HAND SPECIMEN. X
(BLOR.) (COB.) (GR.) (CSE. 500 * S (SL.) (L. MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 [NCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
- SD. - ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS IN OR BPF) OF
SIZE IN. 12 3 BT - BORING TERMINATED MICA. - MICACEOUS v/l)E/A. - 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 1 FOOT INTO SOIL
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 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.
sg:ur.rg:éggail SICTASL)E F|§Egc:]ogrslr0%ns GUIDE FOR FIELD MOISTURE DESCRIPTION giﬁ--_ B?SZ%METER Test g":?-'_ g’;‘ég’é'im TER TEST SAMPLE ABBREVIATIONS 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
T e TeoL N TEST o SAPROIl.JITICE ER TES sk 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.
- o - PIECES CAl ROKEN BY FINGER PRI : .
- SATURATED - USUALLY LIOUID: VERY WET. USUALLY e - VOID RATIO <D, - SAND, SANDY 5 - SPLIT SPOON N BE BROKEN BY FINGER PRESSURE STRATA ROCK QUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE oL - SILT. SILTY o7 - SHELBY TUBE VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH oL LN o A AN ‘EXPRES oy Ao o bERCoNTagE TER THAN 4 INCHES DIVIDED BY
w1 Liouo Lt F0SS. - FOSSILIFEROUS oLl sLIGRTLY v SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY RESSED AS A PERCENTAGE.
. - FINGERNAIL. TOPSOIL (TS.) -
p::ﬁy: e SEMISOLID: REQUIRES DRYING 10 iﬁ;‘g" ‘,5‘22’,”4"‘?' FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL INGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
o ATTAIN OPTIMUM MOISTURE S. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-I05, -L- STA. 30+06.03, 5.28 FEET LEFT
PLL _L PLASTIC LIMIT HL - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET
- MOIST - M) SOLID:; AT OR NEAR OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT WIDE 370 10 FEET THICKLY BEDDED 4 FEET ELEVATION: 289.09 FEET
OM - OPTIMUM MOISTURE DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: t 15 EE
oL | SHRINKAGE LIMIT d : : MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
[] 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 [] & conminuous FLiGHT aucer VERY CLOSE LESS THAN .16 FEET THICKLY LAMINATED 2.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE [] ove-ss CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] s HoLLow sucers [Je [ TNDURATION
PLASTICITY INDEX ®D) ORY STRENGTH ] cve-ss0 [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NON PLASTIC 2-5 VERY LOW [] runc.-carsIoe INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suemn TEST 0 HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MODERATELY PLASTIC - CASING W/ ADVANCER
e e " '05RZSORE Mi?é:'" . [] rost HoLE iR MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
[] portasLe HoisT TRICONE _ %% *STEEL TEETH ] o ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR (] 0-50 rersee ] icone “TuNG.-caRe. | [T] souoin AoD INOURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
ooy TERoTo) 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. Uu SHARP HAMMER BLOWS REOUIRED TO BREAK SAMPLE;
0 TRICONE 3% STEEL TEETH O EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS. DATE: 8-15-14
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DocusSign En

velope ID: 1FD98730-62CB-4939-BEC3-7577DF1A4E7A
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DocusSign Envelope ID: 1FD98730-62CB-4939-BEC3-7577DF1A4E7A . . . PROJECT REFERENCE NO.| SHEET NO
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DocuSign Envelope ID: 1FD98730-62CB-4939-BEC3-7577DF1A4E7A

GEOTECHNICAL BORING REPORT
BORE LOG

NCDOT BORE DOUBLE R5769_GEO_BRDG.GPJ NC_DOT.GDT 8/22/16

SHEET 7 OF 9

WBS N/A | TIP R-5769 | COUNTY JOHNSTON | GEOLOGIST Alexander, M. J.

SITE DESCRIPTION BRIDGE ON NOVO NORDISK ACCESS ROAD OVER NORFOLK SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. EB1-A STATION 32+26 OFFSET 17 ftLT ALIGNMENT -L- 0 HR. 10.0
COLLARELEV. 2945 ft TOTAL DEPTH 62.5 ft NORTHING 678,515 EASTING 2,177,191 24 HR. 9.5

WBS N/A TIP R-5769 COUNTY JOHNSTON GEOLOGIST Alexander, M. J.

SITE DESCRIPTION BRIDGE ON NOVO NORDISK ACCESS ROAD OVER NORFOLK SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. EB1-B STATION 32+26 OFFSET 17 ft RT ALIGNMENT -L- 0 HR. 10.0
COLLARELEV. 2944 ft TOTAL DEPTH 68.5 ft NORTHING 678,495 EASTING 2,177,218 24 HR. 10.0

DRILL RIG/HAMMER EFF./DATE TER346 DIEDRICH D-50 93% 09/19/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TER346 DIEDRICH D-50 93% 09/19/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Eklund, M. A.

START DATE 04/05/16

COMP. DATE 04/05/16

| SURFACE WATER DEPTH N/A

DRILLER Eklund, M. A.

START DATE 04/05/16

COMP. DATE 04/05/16

| SURFACE WATER DEPTH N/A

L L
E(Lf'tE)V EEY DE(E)TH BLOW COUNT BLOWS PER FOOT sawp. | W ) SOIL AND ROCK DESCRIPTION E(Lf'tE)V EEY DE(E)TH BLOW COUNT o 25 BLOWS :ER FooT 5 100 SAMP. 0 SOIL AND ROCK DESCRIPTION
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295 L2045 GROUND SURFACE 00| 295 2044 GROUND SURFACE 0.0
2035 T 1.0 ] T 030 UNDIVIDED COASTAL PLAIN 15 2034 T 1.0 T - T 00 UNDIVIDED COASTAL PLAIN 15
+ 2 2 1 ‘3 - - - w < - GRAY-BROWN, SILTY SAND /o 1 1 1 2 ‘-3 N W R - GRAY-BROWN, SILTY SAND 1
sotoT 35 SR NY BROWN TO ORANGE AND GRAY, SILTY 2009 1 a5 S~ NJ BROWN TO RED, GRAY, AND ORANGE,
290 T | 12 R M §_ CLAY 290 T 5 | 7 [ 10 >r - w INL SILTY CLAY
2885 T 6.0 SRR B NY 2884 T 6.0 R §-
i S s e ANNE I S R R T w N
2860 | 85 Sl N 2859 | 85 L N
285 T 6 | 9 | 12 ’/21 VY NL 285 I 6 | 7 | 12 _;19 ss10| W §—
1 YA N I R R NS
+ . -/-/- N 815 o3 + N N
ogo RSt | - Ny RED, ORANGE, AND GRAY, CLAYEY ogo (B0 185 L b L] §—
-+ —;dn Sat. [ SAND, WITH TRACE GRAVEL - —1 w N
T -k Lt T v NN 2784 _______ 169
T -l - - T VA NG ORANGE AND GRAY, CLAYEY SAND,
276.0 | 185 1o ool o759 1 185 /o Lo WITH TRACE TO LITTLE GRAVEL
275 T 2 [ 2 [ 1 {o sat. feol 275 I WOH [WOH ngl-olH«O SS-11 | 28% Feoi-
1 R i I L i
1 l. . L 1 . L
2710 ] 235 - - el 2709 | 235 |- Sl
270 T 2 1 2 93 sat. o 270 T 1 0 1 . Sat. Fe< -
1 : . boers o) + I -
4 - O OO 4 - -
se60 T 285 I Boer ORANGE AND GRAY, SAND, WITHLITTLE seso T 285 Ry
265 T 2 [ 1 [ 2 N sat BSSL 265 T WOH | WOH |WOH sat. oL
I 550k 2635 310 wor$0 -
T - C OO <900 __ o olU T =" T~
1 : . a GRAY AND ORANGE-GRAY, SILTY CLAY, T \\- s 224 __ _ _ _ _ _________ 320
o610 T 335 I N WITH TRACE MICA 2600 T 335 v i ORANGE AND GRAY, SILTY CLAY, WiTH
260 T 1 [ 1 N 260 2 1 3 [ 1 N TRACE MICA
4 'y Sat. \_ —+ o4 Sat. \—
1 |- - \_ 1 |- - . \_
T - N T I N
256.0 | 385 S Ny 2559 | 385 DR N
255 I WOH | WOH [WoH | ¢ 559 | 45% NN 255 T T W L
! Bk N | - N
4 \- - \_ 4 - - - - \_
2510 | 435 \ §_ 2509 | 435 \ §_
250 T 1 2 2 . w N 250 T 1 2 2 *4 w NS
T (SRR Ny 2485 __________ 4 T - N 284 ___________ 49
T - . RESIDUAL T -\\ - - - RESIDUAL
i A - BLUE-GRAY, ORANGE, AND BLACK, T A r BLUE-GRAY, ORANGE, AND BLACK,
a5 [PA60 A4S A W §- SAPROLITIC, FINE SANDY CLAY, WITH o5 [P0 ABS e | ) W §' SAPROLITIC, FINE SANDY CLAY, WITH
T -8 < s LITTLE MICA “io T Q10— N LITTLE MICA
T R SRR T T T BLUE-GRAY, WHITE, AND ORANGE, | T . -\\- . NF 2424 o _______ 529
sa10 T 535 ~No ] - SAPROLITIC, SILTY FINE SAND, WITH ouno T 535 N BLUE-GRAY AND ORANGE, SAPROLITIC,
240 720 T 3 SN " i LITTLE MICA 240 T 1T 1T "% SILTY FINE SAND, WITH LITTLE MICA
— @5 ———®16
1S .\.\. . » 1S o .‘.\.\. -
1 NG i 1 S
2360 | 585 N e s e e ——— — 20 2359 | 58.5 o Nmmm e ——— 280
235 T 700/0.2 100102 %_ WEAT(';(E:E'IESDT;‘OCK 235 T 100/0.4 10000, ‘d* WEAT(Ig(E:mESDT ;?OCK
I o hin I RSN BN oo
2320 T 625 A 2320 62.5 I [ (R R
T 60/0.0 60/0.0 L Boring Terminated WITH STANDARD 2309 1 635 . : R BROWN OEE\?\IIEILE’A,‘!\_ND WHITE
1 L PENETRATION TEST REFUSAL at 230 T 25 | 15 | 37 I Ao D T L&
1 C Elevation 232.0 ft on CRYSTALLINE ROCK I L Soli il N 66.0
1 L (SCHIST) 1 e e =
I i I ) T WEATHERED ROCK
1 L 2259 | 685 A 2259 (SCHIST) 68.5
1 L 1 60/0.0 60/0.0 L Boring Terminated WITH STANDARD
1 L + L PENETRATION TEST REFUSAL at
1 - —+ - Elevation 225.9 ft on CRYSTALLINE ROCK
1 L 1 - (SCHIST)




DocuSign Envelope ID: 1FD98730-62CB-4939-BEC3-7577DF1A4E7A

NCDOT BORE DOUBLE R5769_GEO_BRDG.GPJ NC_DOT.GDT 8/22/16

GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 8 OF 9

WBS N/A | TIP R-5769 | COUNTY JOHNSTON | GEOLOGIST Alexander, M. J.

SITE DESCRIPTION BRIDGE ON NOVO NORDISK ACCESS ROAD OVER NORFOLK SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. EB2-A STATION 34+27 OFFSET 17 ftLT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 2922 ft TOTAL DEPTH 58.5 ft NORTHING 678,677 EASTING 2,177,311 24 HR. 8.0

WBS N/A TIP R-5769 COUNTY JOHNSTON GEOLOGIST Alexander, M. J.

SITE DESCRIPTION BRIDGE ON NOVO NORDISK ACCESS ROAD OVER NORFOLK SOUTHERN RAILROAD GROUND WTR (ft)
BORING NO. EB2-B STATION 34+27 OFFSET 17 ft RT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 2914 ft TOTAL DEPTH 53.6 ft NORTHING 678,657 EASTING 2,177,337 24 HR. 7.0

DRILL RIG/HAMMER EFF./DATE TER346 DIEDRICH D-50 93% 09/19/2015

| DRILL METHOD  Mud Rotary

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TER346 DIEDRICH D-50 93% 09/19/2015

DRILL METHOD Mud Rotary

HAMMER TYPE Automatic

DRILLER Eklund, M. A.

START DATE 04/04/16

COMP. DATE 04/04/16

| SURFACE WATER DEPTH N/A

DRILLER Eklund, M. A.

START DATE 04/04/16

COMP. DATE 04/04/16

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW GOUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH v 0 SOIL AND ROCK DESCRIPTION E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 0 SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5t | 0.5t | |0 25 50 75 100/ | No. |/moll ¢ | Elev.m DEPTH (ft) (f) 0.5ft | 0.5ft | 0.5ft ‘ ' ‘ NO. |/moll G
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2912 T 10 T UNDIVIDED COASTAL PLAIN 15 I _ 2914 GROUND SURFACE 00
290 T 1 2 2 | & w — GRAY-BROWN, SILTY SAND — | 290 | 2904 T 1.0 3 3 3 | 289.9 UNDIVIDED COASTAL PLAIN 15
2887 1 a5 ~_ | Ny BROWN TO RED, SILTY CLAY T & .| ... w C GRAY-BROWN, SILTY SAND /
T R RV Ny v NY sa79 1 a5 e NJ BROWN TO ORANGE, RED, AND GRAY,
29 N T 515 | 2 TS v INY SANDY SILTY CLAY
2862 T 6.0 T '// T NN 286.2 6.0 37 \
T 0] 9 | 9 AR i RED, ORANGE, AND GRAY, SANDY CLAY 2854 T 6.0 7 r
285 T L e v - 0 285 T e | o | 1 | A AN
N 220 N
R I B g i 2829 ] 85 Ny N
I £L AN T 15 g v N
280 T T NS 2802 12.0] | 280 I i §‘_
787 1 135 i ) RED, ORANGE, AND GRAY, CLAYEY T 4 NY
¥ >3 2 SAND, WITH TRACE TO LITTLE GRAVEL o779 1 135 / N
T & - Sat. ot 7 -
1 .,‘? ) Nl I 2 | 2|3 *5_ o w NS
275 I [ r 275 I L g'_m“ 70
2137 4 185 [ ot 10T 10e - S ORANGE GRAY, ANDRED, OLAVEY |
T R T Sat. [S<T R i ] A ey SAND, WITH TRACE TO LITTLE GRAVEL
—+ - - —+ 92 - Sat. pP3et
270 I \ o 270 I L s
268.7 4 235 c e S 1 | . L
I wWoH| 2 | 2 | |&,- sat 5 2679 | 235 S Ryl
T a8 ST 2662 26.0 T WOHTWOHTWOH | go- - - - $S-14 [ 30% [3s
265 T I-- i ORANGE AND GRAY, SANDY CLAY, WITH 265 I o e
o637 L oas [ NS TRACE MICA T v i
il WOH [WOH |[WOH] 4 .- L 2629 | 285 \ Sl
1 1)0_ Sat. \_ T 2 2 3 ‘ Sat u 26024 _ __ __ __ __ _ _ __ __ __ __ _ _ __ ___290]
261.2 31.0 5 at. ORANGE AND GRAY, SILTY CLAY
260 T \‘ ORANGE AND GRAY, SILTY CLAY, WITH 260 T - §'
T N TRACE MICA T f n
2587 1 335 - 4 L
I WOH [WOH|WOH| ¢, - - - 512 | 467 NN 2579 1 335 [ §_
1 0 o §_ T WOH [WOH W\c/>v|-0|H+0_ L W N
= N 25| 1 - N
2537 + 385 Cee §— + .- §—
I WOH|[WOH[WOH| {- - - - Sat i 2529 | 385 o N
1 0 - . §_ T WOH|WOH|WOH| g . . W \_
250 T I E R o [ 2502 420 | 250 T N N
o487 L 435 1 WEATHERED ROCK T N \—2191_______RE_SEﬁL_______‘l_ZQ
¥ T =T SCHIST T TN
T 100/04 - 100049 r ( ) 2419 1 435 R GRAY, SILTY SAND, WITH TRACE MICA
T S Z= T S| 8| Vi
1 L 1 ~ -
245 1 i 245 1 N
2437 485 L Co ++ %' oang T ass IENERERI R U244 __ __ _ __ 480
T N | Jooos %”: T 7 fioong N Hoé/ofsi} %: et
240 T == 240 T o %'
I r I Ve
2387 1 53.5 Ce T 1 i
I 100/0.3 . 100/0.3*} zZh 2370 1 535 L A 2319 535
I C a4 T 6070.1 60/0.1 K CRYSTALLINE ROCK
1 %’_ 1 L BROWN, SCHIST
235 £ I -+ — Boring Terminated WITH STANDARD
2337 4 585 S = 2337 ' . 58.5 1 - PENETRATION TEST REFUSAL at
T 60/0.0 60/0.0 - Boring Terminated WITH STANDARD T - Elevation 237.8 ft in CRYSTALLINE ROCK
4 L PENETRATION TEST REFUSAL at 4 L (SCHIST)
il L Elevation 233.7 ft on CRYSTALLINE ROCK 1 -
-+ - (SCHIST) -+ -
T o Other Samples: T o
T - ST-1(33.5 - 36.0) T -




DocusSign Envelope ID: 1FD98730-62CB-4939-BEC3-7577DF1A4E7A

SHEET 9 OF 9
SOIL LABORATORY TESTING SUMMARY
PROJECT NUMBER: N/A ID (TIP): R-5769 COUNTY: JOHNSTON
DESCRIPTION: NOVO NORDISK ACCESS ROAD FROM SR 1905 (GORDON ROAD) TO PROPOSED NOVO NORDISK FACILITY
Offset Deoth Int | | AAsHTO % by Weight % % Passing (sieves) "
. . . se epth Interva . o . o
Boring No. | Sample No.| Alignment Station (feet) (feet) Class. L.L. P.lL Coarse Fine Sand Silt Clay Reta!ned #10 #40 4200 %o Moisture Organic
Sand #4 Sieve

EB1-A SS-9 -L- 32+26 17LT 38.5-40.0 A-7-6 (12) 44 18 0.6 47.5 17.6 34.3 0 100 100 68 44.5 -
EB1-B SS-10 -L- 32+26 17 RT 8.5-10.0 A-7-6 (13) 56 38 29.6 24.7 5.0 40.7 0 100 82 49 224 -
EB1-B SS-11 -L- 32+26 17 RT 18.5-20.0 A-2-7 (2) 62 45 64.9 8.6 0.3 26.2 1 97 52 27 284 -
EB2-A SS-12 -L- 34+27 17LT 33.5-35.0 A-7-6 (7) 43 21 0.8 61.3 9.8 28.1 0 100 100 49 46.1 -
EB2-B SS-13 -L- 34+27 17 RT 6.0-7.5 A-7-6 (12) 79 54 54.8 5.9 0.5 38.8 1 96 50 39 20.5 -
EB2-B SS-14 -L- 34+27 17 RT 23.5-25.0 A-2-7 (1) 51 38 63.8 8.6 2.0 25.6 2 93 43 27 29.8 -
EB2-A ST-1 -L- 34+27 17LT 33.5-36.0 A-7-6 (7) 42 17 0.2 57.2 16.4 26.2 0 100 100 55 - -

ST-1 TESTED BY GEOTECHNICS

Staghaniz K. Fuffrrams
1 rerra con Certified Lab Technician Signature

: . S 114-01-1203
Consulting Engineers & Scientists Certification Number
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FOUNDATION

RECOMMENDATIONS

PROJECT:

N/A DESCRIPTION: BRIDGE ON ACCESS ROAD (-L-)
TIP NO.: R-5769 OVER NORFOLK SOUTHERN RAILROAD
COUNTY: JOHNSTON OFF SR 1913 (GORDON ROAD)
STATION: 33+26.33 -L-
(" Matth ) Mrandur
OFBOO; 3&15 o "'
o‘;ae‘k\\“ CAR o;""l
INITIALS DATE s%* ------------- ‘4,
S _,.-QQ&SS %) /I/."y %
DESIGN: MJA 5/5/2016 IS N T;"- -
= SEAL T =
CHECKED: AAN 5/5/2016 = i 040231 s
z2" o]
. " u..<0 % ~
FINAL.: MJA 5/5/2016 ,""V%A/G,Nikvé/f
REVISED: | MJA | 6/8/2016 e W I AERGS
T
R/??/?fﬂ 6
SIGNATURE
FOUNDATION FACTORED
STATION TYPE RESISTANCE MISCELLANEOUS DETAILS
Cap on Bottom of Cap EIev_ation =314.2 + ft
END 1BENT 32+6Ll.98 HP 14 x 117 95 tons / pile Estimated NAverage Plle_ Lerlgth =85+ ft
= Steel H-Piles lumber of Piles = 8
Pile Spacing =5’-1”
Bottom of Cap Elevation = 313.9 + ft
Cap on LEFT Estimated Average Pile Length = 70 + ft
END ?ENT 331_?'48 HP 14 x 117 95 tons / pile RIGHT Estimated Average Pile Length = 75 + ft
Steel H-Piles Number of Piles = 8
Pile Spacing =5’-1”

COMMENTS & NOTES (See Following Page)
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FOUNDATION RECOMMENDATION NOTE ON PLANS AND COMMENTS

PROJECT: N/A TIP:  R-5769 COUNTY: JOHNSTON
DESCRIPTION: BRIDGE ON ACCESS ROAD (-L-) OVER NORFOLK SOUTHERN RAILROAD

NOTE ON PLANS:

1.

FOR PILES, SEE GEOTECHNICAL SPECIAL PROVISIONS AND SECTION 450 OF THE STANDARD
SPECIFICATIONS.

PILES AT END BENTS NO. 1 AND 2 ARE DESIGNED FOR A FACTORED RESISTANCE OF 95 TONS PER
PILE.

DRIVE PILES AT END BENT NO. 1 TO A REQUIRED DRIVING RESISTANCE OF 395 TONS PER PILE.
THIS REQUIRED DRIVING RESISTANCE INCLUDES ADDITIONAL RESISTANCE FOR DOWNDRAG.

DRIVE PILES AT END BENT NO. 2 TO A REQUIRED DRIVING RESISTANCE OF 295 TONS PER PILE.
THIS REQUIRED DRIVING RESISTANCE INCLUDES ADDITIONAL RESISTANCE FOR DOWNDRAG.

IT HAS BEEN ESTIMATED THAT A HAMMER WITH AN EQUIVALENT RATED ENERGY IN THE
RANGE OF 55,000 TO 120,000 FT-LBS PER BLOW WILL BE REQUIRED TO DRIVE PILES AT END BENT
NO. 1. THIS ESTIMATED ENERGY RANGE DOES NOT RELEASE THE CONTRACTOR FROM
PROVIDING DRIVING EQUIPMENT IN ACCORDANCE WITH SUBARTICLE 450-3(D)(2) OF THE
STANDARD SPECIFICATIONS.

IT HAS BEEN ESTIMATED THAT A HAMMER WITH AN EQUIVALENT RATED ENERGY IN THE
RANGE OF 35,000 TO 80,000 FT-LBS PER BLOW WILL BE REQUIRED TO DRIVE PILES AT END BENT
NO. 2. THIS ESTIMATED ENERGY RANGE DOES NOT RELEASE THE CONTRACTOR FROM
PROVIDING DRIVING EQUIPMENT IN ACCORDANCE WITH SUBARTICLE 450-3(D)(2) OF THE
STANDARD SPECIFICATIONS.

TESTING THE FIRST PRODUCTION OR TEST PILES WITH THE PDA DURING DRIVING, RESTRIKING
OR REDRIVING IS REQUIRED FOR BOTH END BENTS NO. 1 AND 2. FOR PDA TESTING, SEE SECTION
450 OF THE STANDARD SPECIFICATIONS.

SPECIAL NOTE ON PLANS:

1.

PILES AT END BENTS NO. 1 AND 2 ARE TO BE DRIVEN BEFORE THE CONSTRUCTION OF THE MSE
WALL.

PILES AT END BENTS NO. 1 AND 2 ARE TO BE SLEEVED IN THE MSE WALL REINFORCED BACKFILL
ZONE. SEE MSE WALL PLANS.

COMMENTS:

1.

2.

A WAITING PERIOD IS NOT REQUIRED PRIOR TO THE CONSTRUCTION OF END BENTS 1 AND 2.
ALL PILES AT END BENTS 1 AND 2 AND BENTS 1 AND 2 SHOULD BE DRIVEN VERTICAL.

THE FACTORED AXIAL LOAD FOR END BENTS NO. 1 AND 2 IS 93.6 TONS PER PILE (OPTION 4
LOADS).
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PILE PAY ITEMS

(Revised 8/11/15)
WBS ELEMENT N/A DATE 6/8/2016
TIP NO. R-5769 DESIGNED BY MJA
COUNTY JOHNSTON CHECKED BY AAN
STATION 33+26.33 -L-
DESCRIPTION BRIDGE ON ACCESS ROAD (-L-) OVER NORFOLK SOUTHERN
RAILROAD OFF SR 1913 (GORDON ROAD)
NUMBER OF BENTS WITH PILES
NUMBER OF PILES PER BENT Only required for "Predrllllng
for Piles" & "Pile
NUMBER OF END BENTS WITH PILES Excavation" pay items
NUMBER OF PILES PER END BENT
PILE PAY ITEM QUANTITIES
Pile
Steel Excavation
Pile Pipe Pile Predrilling Pile (per linear ft) PDA
Bent # or Points Plates For Piles Redrives In | NotiIn | Testing
End Bent # (yes/no) | (yes/no/maybe) | (per linear ft) | (per each) | Soil Soil | (per each)
END BENT 1 NO NO NO 8 0 0
END BENT 2 NO NO NO 8 0 0
TOTALS — — 0 16 0 0 2
Notes:

Blanks or "no" represent quantity of zero.

If steel pile points are required, calculate quantity of "Steel Pile Points" as equal to the number of steel piles.

If pipe pile plates are or may be required, calculate the quantity of "Pipe Pile Plates" as equal to the number of pipe piles.

Show quantity of "PDA Testing" on the plans as total only.
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R-5769

REFERENCE

NA

L[]
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PROJECT
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SHEET NO. DESCRIPTION
| TITLE SHEET
2 LEGEND
3 SITE PLAN
4 PROFILE
5 SUMMARY OF LABORATORY TESTING

1lerracon

Consulting Engineers & Scientists

2401 BRENTWOOD ROAD, SUITE 107
RALEIGH, NORTH CAROLINA 27604
PHONE: (919) 873-2211 FAX: (919) 873-9555
NC REGISTERED FIRM: F-0869

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY JOHNSTON

PROJECT DESCRIPTION NOVO NORDISK ACCESS
ROAD FROM SR 1905 (GORDON ROAD) TO
PROPOSED NOVO NORDISK FACILTIY

SITE DESCRIPTION RETAINING WALLS 1 & 2 AT
BRIDGE ON -L- OVER NORFOLK SOUTHERN
RAILROAD (-RRI- & -RR2-)

STATE STATE PROJECT REFERENCE NO. SHEETS

NC|  R-5769 115

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
ALEXANDER, M. J.

EKLUND, M. A.

LEE, S.

INVESTIGATED By TERRACON CONSULTANTS

DRAWN BY FIELDS, W. D.

CHECKED BY ALEXANDER, M. ].

SUBMITTED By TERRACON CONSULTANTS

DATE JUNE 2016

DocuSigned by:
[ Mot ) o

OFB{W‘«MG A RO’ ;"

$ § ot E33 /0 /1/ /1/ %
s SEAL i =
==; <0040231 ‘%5:
eSS
(/) \‘ \\
“ llllijllllp\“‘\ *
8/22/2016
SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED
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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. SSSE 30'5; 1|§'n|'|‘:?:4-scsoar5:sml EF;/LETNArAJEIF::I:LN;xAJOXSO%P PYLIE:-'? :::Egiiusﬁudg JIEESI.LE%P¢NRé';ZES§?.ED ALLUVIUM (ALLUV. - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. - . AOUIFER - A WATE
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 206, ASTM D1586). SOIL CLASSIFICATION GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES. SPT REFUSAL I.S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60 AQUIFER - A WATER BEARING FORMATION OR STRATA.
BLOWS IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: h—— . ARENA - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
REPRESENTED BY A ZONE OF WEATHERED ROCK ARENACEQUS LI
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS .
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE, T ANGULARITY OR ROUNDNESS OF SOIL ORAINS 1S DESIGNATED BY THE Terve: ROCK MATERIALS ARE 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 _'—MiN—ERALOG'ICA_L COI‘;IPOSITION 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 MATEALS p— 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 CONSIDERED 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 T 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
SMB0L  D3g0dpocsadissd ey SLIGHTLY COMPRESSIBLE LL < 31 = ROCK_TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
Bogs: i MODERATELY COMPRESSIBLE LL = 31 - 50 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
668595888 RERRE CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSIG HIGHLY COMPRESSIBLE LL > 50 SEDIMENTARY ROCK |1 I I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y TOTAC LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTACE.
' PERCENTAGE_OF MATERIA O 1 SHELL BEDS.E'L
e 150 MX o L WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
'2‘; ‘ﬁ":; gg ":: fg:’)‘( GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
K 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. O o CNGLE AT WHICH & STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 -5z 5 - 127 LITTLE 18 - 207 -
PASSING *4
SSNG 140 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
L - — |40 MX[4LMN 40 MX|41MN| 40 M| 41 MN 40 MX| 41 NN LITTLE OR ‘ . 357 AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LINE OF DIP. MEASURED CLOCKWISE FROM NORTH
Pl 6 Mx NP {10 Mx (18 Mx| 10N | 11N [ 16 Mx (10 Mx | 11N | 11 mN WODERATE HIGHLY HIGHLY ORGANIC > 1% > 201 HIGHLY - v OF A CRYSTALLINE NATURE. L - MEASU .
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 | quy | GRaveL anD SaND SoiLS SoILS TATIC WATER AFTER 24 R
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
P P ZPu PERCHED WATER, SATURATED ZONE.,OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, :os‘:m:z;nsmns ARE DULL AND mFscc:.NoTREDO.S?MOEF i:onvéng?:v; :%c;M:::ED PARENT MATERIAL.
A5’ SUBGRADE EXCELLENT 0 G00D FAIR TO POOR POOR POOR | INSUITABLE O~ Bf'ﬁ"‘ fgégs ;’ggf HAMMER BLOWS AND SHOWS SIGNIFICANT L FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
SPRING OR SEEP .
PLOF A-7-5 SUBGROP IS = LL - 30 PI OF A-7-6 SUBGROLP 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 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
CONSISTENCY 14 LEDGE
IN-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 . 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 10 T0 30 N/A IF TESTED, WOULD YIELD SPT N VALUES > 180 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER TR e e e USUALLY INDICA .
NON-CORESIVE) DENSE 39 TO 50 SN FoADHAY EvBanMin] 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 = m— INFERRED 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 TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 2710 4 **rpe® ALLUVIAL SOIL BOUNDARY JAN INSTALLATION (O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
HARD > 308 >4
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 @ UNDERCUT mgt‘lﬁ?‘fgéﬁfgéﬁv“IUN - 75 gggtﬁ?ﬁéﬁfﬂajﬁtsngrlgNa-E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 2.00 042 025 0.075 0.053 R R AR R ) HARD 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
- TINE SHALLOW [ UNCLASSIFIED EXCAVATION - EVBANKVENT O BACKFILL 70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
BOULDER COBBLE GRAVEL COARSE SILT cLay UNDERCUT D\ ACCEPTABLE DEGRADABLE ROCK - AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(BLOR.) (COB. (GR.) SAND SAND (SL.) (L) MODERATELY ~CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRI UL
(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 . pyi aTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED un 10UID: VERY WET. USUA 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
- SATU - USUALLY LIOUID: VERY WET, USUALLY € - VOID RATIO SD. - SAND, SANDY $S - SPLIT SPOON LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT. FROM BELOW THE GROUND WATER TABLE | F - FINE 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 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
e EE ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK: BL-I05, -L- STA. 30+06.03, 5.28 FEET LEFT
PLL | PLASTIC LIMIT HI. - HIGHLY V - VERY RATIO TERM SPACING TERM THICKNESS
PMENT T PR T VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET N
oM OPTIMUM MOISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MOISTURE EGUI EN USED ON SUBJEC OJEC WIDE 3 T0 1@ FEET THICKLY BEDDED 1.5 - 4 FEET ELEVATION: 289.09 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 2.008 - .03 FEET
ATTAIN OPTIMUM MOISTURE |:| CME-55 |:| 67 CONTINUDUS FLIGHT AUGER CORE SIZE: THINLY LAMINATED < 0.008 FEET
PLASTICITY [] s HoLLow sucers [Je [ TNDURATION
PLASTICITY INDEX D DRY STRENGTH ] cve-ss0 [] wero Facen Fincer BiTs [ FOR SEDIMENTARY ROCKS, INDURATION |: ;.;ZGHAT?N::EGE:: ::ET::I:‘LM‘ELOCZMEG';:Z? HEAT, PRESSURE, ETC.
NON PLASTIC 0-5 VERY LOW TUNG.-CARBIDE INSERTS FRIABLE U WITH u ~ g
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene suemn TEST casivs [] w eovencen 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 TRICONE _ 2% *STEEL TEETH [ w0 avser BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR TRICONE * TUNG.-CARB, GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[X] o-50 rersee U — (] souoms rop 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. 0 TRICONE 3% STEEL TEETH J EXTREMELY INDURATED SAMPLE BREAKS ACROSS GRAINS ' 0ATE: 8-15-14
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DocusSign Envelope ID: 68E8B5F6-DA3A-4CB9-906B-E610F522A45A

SHEET 5 OF 5
SOIL LABORATORY TESTING SUMMARY
PROJECT NUMBER: N/A ID (TIP): R-5769 COUNTY: JOHNSTON
DESCRIPTION: NOVO NORDISK ACCESS ROAD FROM SR 1905 (GORDON ROAD) TO PROPOSED NOVO NORDISK FACILITY
Offset Deoth Int | | AAsHTO % by Weight % % Passing (sieves) "
. . . se epth Interva . o . o
Boring No. | Sample No.| Alignment Station (feet) (feet) Class. L.L. P.l Coarse Fine Sand Silt Clay Reta!ned #10 #40 4200 %o Moisture Organic
Sand #4 Sieve

EB1-A SS-9 -L- 32+26 17LT 38.5-40.0 A-7-6 (12) 44 18 0.6 47.5 17.6 34.3 0 100 100 68 44.5 -
EB1-B SS-10 -L- 32+26 17 RT 8.5-10.0 A-7-6 (13) 56 38 29.6 24.7 5.0 40.7 0 100 82 49 224 -
EB1-B SS-11 -L- 32+26 17 RT 18.5-20.0 A-2-7 (2) 62 45 64.9 8.6 0.3 26.2 1 97 52 27 284 -
EB2-A SS-12 -L- 34+27 17LT 33.5-35.0 A-7-6 (7) 43 21 0.8 61.3 9.8 28.1 0 100 100 49 46.1 -
EB2-B SS-13 -L- 34+27 17 RT 6.0-7.5 A-7-6 (12) 79 54 54.8 5.9 0.5 38.8 1 96 50 39 20.5 -
EB2-B SS-14 -L- 34+27 17 RT 23.5-25.0 A-2-7 (1) 51 38 63.8 8.6 2.0 25.6 2 93 43 27 29.8 -
EB2-A ST-1 -L- 34+27 17LT 33.5-36.0 A-7-6 (7) 42 17 0.2 57.2 16.4 26.2 0 100 100 55 - -

ST-1 TESTED BY GEOTECHNICS

Staghaniz K. Fuffrrams
1 rerra con Certified Lab Technician Signature

: . S 114-01-1203
Consulting Engineers & Scientists Certification Number
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