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NOTE ~ THE INFORMATION CONTAINED HEREIN iS NOT IMPLED OR GUARANTEED BY THE N. C. DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,

SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE No__45547.3.1
county _RUTHERFORD

PROJECT DESCRIPTION _BRIDGE OVER CSX RAILROAD
ON RELOCATED SR 1113 (HICKS GROVE ROAD)

sITE DESCrIPTION _RELOCATION OF HICKS GROVE ROAD
TO FACILITATE HORSEHEAD FACILITY

F A PrOJ_ADP-1113(9)

NOTE — BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE[STATE PROJECT REFERENCE NOJ )
N.C. 117

CAUTION NOTICE

THE AND THE ON WHICH I7 IS BASED WERE MADE
FOR THE PURPOSE QF 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 OF

TION,
GEQTECHNICAL ENGINEERING UNIT AT (919) 250~4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

. GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN HORINGS OR BETWEEN SAMPLED STRATA
WATHIN THE BOREMOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE
REUED ON ONLY TO THE DEGREE OF RELIABIUTY 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 MAY VARY Y WITH TIME TO CLIMATIC

TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CUMATIC 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 SUBSURFACE AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAM FOR OR FOR AN OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.
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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL_DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEFINITIONS

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 7206, ASTM D-1586). SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

~ INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

WELL GRADED — I
UNIFORM_— INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE. (ALSO

POORLY GRADED)

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

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED 8Y THE TERMS: ANGULAR,

HARD ROCK IS NON—COASTAL PLAIN MATERIAL THAT i TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

AQUIFER ~ A WATER BEARING FORMATION OR STRATA.

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

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

ARTESIAN — GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE 70 OR ABOVE THE

CALCAREQUS (CALC.) ~ SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.

COLLUVIUM_— ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAWITY ON SLOPE OR AT BOTTOM

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

DIKE ~ A TABULAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
DIP_~ THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE

DIP DIRECTION (DIP_AZIMUTH) — THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE UINE OF DIP, MEASURED CLOCKWISE FROM NORTH.

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

FISSILE — A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
FLOAT — ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM

VERY STIFF, GRAY, SLTY CLAY, NOIST WTH INTERGEDDED FINE SAND LAYERS, HIGHLY PLASTIG, A-7-6 SUBANGULAR, _SUBROUNDED, OR_ROUNDED. r‘i‘gé;“fx%’ N L i R YIELD SPT N VALUES > 100
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL_COMPOSITION CRYSTALLNE ;S 4 T A AND WETAVORPHIC ROGK THAT
GENERAL GRANULAR MATERIALS SILT_CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD VIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS (s 35% PASSING £200) (> _35% PASSNG 200 HENEVER, THEY ARE CONSIDERED OF Senmemce S:E’Stsé ?:f)iang' csﬁﬂﬂéﬁimmc AND NON—COASTAL PLAIN
GROUP A-4 [A-5[A~6]A-7 COMPRESSIBILITY gg’&%&?‘-’-'m SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE
CLASS. SLIGHTLY COMPRESSIBLE LIQUID LIMIT LESS THAN 31 INCLUDES PHYLUITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 3150 COASTAL PLAN COASTAL PLAIN SEDMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD
SYMBOL HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 50 (SCE%MFMARY ROCK I : [} SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
SHELL BEDS, ETC.
% PASSING PERCENTAGE OF MATERIAL T WEATHERING
#10 GRANULAR _ SILT — CLAY 'ROCKS OR CUTS MASSIVE ROCK
40 ORGANIC MATERIAI SOLS SOILS OTHER MATERIAL "
# E— FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
# 200 |15 MX[25 MX 10 MX|35 MX}35 MX|35 MX|35 MX|36 MN |35 MN|36 MN[36 MN TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1 - 10% HAMMER IF CRYSTALLINE.
UTTLE ORGANIC MATTER 3 - 5% 5 - 12% UTTLE 10 - 20% ) HORIZONTAL
Liou LT 40 wx|a1 wfao wx [41 unfao wx |41 snfeo wx| 91 N sos Wi MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX | 6 MX NP 110 MX 110 MX[11 MN [11 NNI1O MX [10 MX}11 MN (1T MN[ e o HiGHLy | MIGHLY QRGANIC 10% 20% HIGHLY 35% AND ABOVE (v su.) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.
RoU o Mx|  MODERATE
PIOEX] 0 ° ° 4 MX 18 W12 MKIT6 WK]No AMOUNTS OF | onoanC GROUND WATER SUGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO
USUAL TYPES |STONE FRAGS. | | gy 7y OR GLAYEY SILTY CLAYEY ORGANIC Y WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (sLL.) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
WATERALS | SMND  [SAND| CRAVEL AND SAND | SOLS | SOLS A A STATIC WATER LEVEL AFTER _24 HOURS
= MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
GEN. RATING Pw (MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PAREN
FAR TO \V/ . ] 3 NT MATERIAL.
sk EXCELLENT TO GOOD FAR T0 POOR | Ao 10 | POOR | uNsumasLe PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
U WTH FRESH ROCK.

Pl OF A—7—-5 SUBGROUP IS =< LL - 30 ; Pl OF A-7—6 SUBGROUP IS >LL — 30

7

SPRING OR SEEP

MODERATELY  ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL

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

CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF FORMATION (FM.) ~— A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED po oor oG | (MOD. SEV)  AND CAN BE EXCAVATED WTH A GEOLOGISTS PICK. ROGK GIVES "CLUNK" SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY B TR O RS TENCE | O Ta ) gt (RE) @ orron  TEST BORING W Cone IF_TESTED. WOULD YIELD SPT REFUSAL JOINT — FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N=VALUE) SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED | ;ooe _ o SHELF-LIKE RIDGE OR PROVECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED T0
VERY LOOSE < €D uvcer soriG O~ SPTN-VALUE | (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME
SEERALLY LOOSE 470 10 SOIL STMBOL EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. TS LATERAL EXTENT.
MATERIAL MEDIUM DENSE 10 TO 30 N/A ARTIFICIAL FILL (AF) OTHER _Q_ CORE BORING @_ SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 100 BPF LENS — A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON~COHESIVE) °§N§§Ns 30 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE AL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE BuT | MOTILED (MOT) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN
VER £ >30 o Y O MONITORING WELL (v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT = <25 INFERRED SOIL BOUNDA REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER — WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFY 270 4 0.25 T0 0.50 7777  INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. i TNV INTERVENING IMPERVIOUS STRATUM.
Ut MEDUM STFF P 0.5 10 1.0 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL ~ SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
pirice ey S B L2 Tt ALLUVIAL SOIL BOUNDARY O sore mooator SGATIERED CONGENTRATIONS.  QUARTZ WAY BE PRESENT AS DKES OR SRNGERS.  SPROLITE 15 ROCK QUALITY DESIGNATION (RQD) — A MEASURE OF ROGK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025  DIP & DIP DIRECTION OF 150 AMPLE. ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SI7E ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROUITE (SAP.) ~ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 042 025 0075 0.053 SLL — AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD e FICK ONCY Wi DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL oy i ST aAY AR — AUGER REFUSAL MED. — MEDIUM VST T VANE SHEAR TEST MODERATELY _CAN BE SORATCHED BY KNIFE OR PIGK. GOUGES OR GROOVES 0 0.25 INCHES DEEP CAN BE 10 THE BEDDING R SoHSTOSTY O T D raoes
BLOR. COB. GR. SL. CL. BT ~ BORING TERMINATED “MICA. — MICACEOUS WEA. — WEATHERED - - SLICKENSIDE — POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
(BLOR,) (cos) (oR) (CSE. $0.) (F_SD.) S () oL ~ CLAY MOD. — MODERATELY 7Y - UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED WFL%EET‘ ou
GRAIN MM 305 s 20 025 005 0005 CPT — CONE PENETRATION TEST NP — NON PLASTIC ~ DRY UNIT WEIGHT BY MODERATE BLOWS.
size N 12 3 -~ - K MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) ~ NUMBER OF BLOWS (N OR BPF) OF
CSE. — COARSE ORG. — ORGANIC HARD. AN B EXCAVATED IN SMALL OHIPS T0 PEIGES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALUNG 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL MOISTURE — CORRELATION OF TERMS OMT — DILATOMETER TEST PMT — PRESSUREMETER TEST SAMPLE ABBREVIATIONS PONT OF A GEOLOGISTS PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
SOIL MOISTURE SCALE FIELD MOISTURE ot cescRPTon | o~ vom et T go s, SN ey CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. GAN BE EXCAVATED IN FRAGMENTS THAN 0.1 FOOT PER 60 BLOVS.
GUIDE FOR FIELD MOIS ! - SD. — SAND, SANDY ~ SPLIT SPOON .
(ATTERBERG LIMITS) DESCRIPTION OR FE f. - ;ﬁ'g Ramo SL - ST, su.n':D 2? — SHELBY TUBE SOFT FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) — TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
~ SATURATED ~ USUALLY LIQUID; VERY WET, USUALLY FOSS, ~ FOSSIIFEROUS Stl. ~ SUGHTLY RS — ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. ¥ STRATUM AND EXPRESSED A5 A PERCENTAGE.
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. ~ FRACTURED, FRACTURES ~ TOR -~ TRICONE REFUSAL RT — RECOMPACTED TRIAXAL |  verY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK_QUALITY DESIGNATION (SRQD) — A MEASURE OF ROCK QUALITY DESCRIBED BY
w LIQUID LIMIT ) FRAGS. — FRAGMENTS W — MOISTURE CONTENT CBR — CALIFORNIA BEARNG |  SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY TOTAL LENCTH OF ROCK SEGENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVDED BY THE
o LAsTC I — HIGHLY V — VERY RATIO FNGERNAL. . TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO ~
RaNE - WET - (W) ATTAIN. OPTIMUM. MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING JOPSOL (T5.) - SURFACE SOLS USUALLY CONTANNG ORGANIC MATTER.
el L PLasTic umiT . TERM SPACING TERM THICKNESS -
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERY WOk oRE Tan TG FeeT VERY THICKLY BEDDED > 4 FEET BENCH MARK:
oML OPTIMUM MOISTURE ~ MOIST ~ (M) SOLID; AT OR NEAR OPTIMUM MOISTURE D CLAY BITS E(] AUTOMATIC D MANUAL WE 310 10 FEET THICKLY BEDDED 1.5 — 4 FEET TEVATION: 5
St SHRINKAGE LMIT ] wosie - MOBERATELY CLOSE 3 10 3 FEET THINLY BEDDED 016 ~ 1.5 FEET : -
- ] & conmnuous FueHT AuGeR CORE SIZE: CLOSE 0.6 70 1 FEET VERY THINLY BEDDED 0.03 — 0.16 FEET
- ORY = (0) REQUIRES ADDITIONAL WATER TO 12E: VERY CLOSE LS THAN 016 FEET THICKLY LAMINATED 0.008 — 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE [ a5 [] & wotow ausers [Fe - THINLY LAMINATED < 0,008 FEET
PLASTICITY [ ove-ssc [ waro eacen mee a1 O INDURATION
FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PI) DRY STRENGTH D TUNG.~CARBIDE INSERTS
NONPLASTIC 0-5 VERY LOW ] cue-sso [ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT ] casne  [] wy sovancer S GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY . 16— MEDIUM B : :
Hon pLasTaTy S WORE GH ] Poragie HoisT 7 wicone steeL TeEM | ] PoST HOLE DIGGER VODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
0 [ o avcer BREAKS EASILY WHEN HIT WITH HAMMER.
TRICONE * TUNG.—CARB.
COLOR (X] DIEDRICH D-50 0 ] sousoms roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). CORE BIT [] vane suemm rest DIFFICULT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O X] 3" HS.A EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
O SAMPLE BREAKS AGROSS GRAINS.
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GENERALIZED SUBSURFACE CROSS SECTION

TO US HWY 221 SOUTH OF CENTERLINE %?;;22: TO HICKS GROVE RD
Station: :
BB () e Offset: ——Surface-Elev-855.6- ;”/’ 860’
) B-7 -
Surface Elev: 852.9 -
TRACKS B-5 —_——— RESIDUAL:
¢ /GROUND SURFACE L __| Brown-redsily fine SAND
. : * -— — \ )
85 O’ ... Station: Station: S -_ ‘ o) RESIDUAL:- @ . 850,
Offset: Offset: ~ | Red-brown-yellow silty 3 Red brown tan coarse
' : -~ fine to coarse SAND to fine sandy SILT
Surface Elev: 841.7 Surface Elev: 841.9 . — Cao| | A Ca
) B-3 , ~
B-1 e —_—
—~— P CGOT
’ / ————— e | | Darkred-yellow-brown , o , J
840 / @ o o ‘ o | silty fine to coarse SAND 840
/ (s > | resiouat (| & B B
| Red brown tan silty o
// B coarse to fine SAND i Reingum: 1 @ | Red brown orange o Q?trykf{ed-tbrown-velslmo
e ~ | Red brown tan silty | silty coarse to fine 1 silty fine to coarse
/ ; @ | coarse tofine SAND siltz coarse to fine SAND @ ,
! /. el e 8 O
830 7 e —— 77 TR~ @ s Red brown orange o 3
=] YEA! ’ : S oarse to fine o
// D (Bl(.):tfe Eeis_) > 3 andy SILT '
/ T/ ' , :
/ B | Brown-red-yellow silty ' '

, / '} coarse to fine SAND Red-brown-yellow silty . ’
820"+ g ’ et e e et e B i to coarse SAND - ?Ed"thmwn;yegzmglww e o 820
——————— T i ine to coarse

W N Brown-yellow-red silty ( : > ) !
D =t Ygﬁ)’??;g%RnEgsg)OCK 'S @ | fineto coarse SAND :
| Brown-red-yellow silty L A ' Bl el
(' ] v rown-white-yellow
810’ - 1 ¥ coarseto fine SAND O - S lv?mw'?yels[m Smy,ﬁne _.{.silty fine to.coarse SAND....... 810’
i ( : H - 0 coarse ;
@‘ i | Red brown gray silty p A
B ) Brown-red-white silty ﬁneh to coa'rse SAND e — (100/1.0 %
: fine to coarse SAND with gravel — Z
.o o = == (WO
' 10 o - ——— - e {% 0/ ’
800 1 e L - 10003 == =1 WEATHERED ROCK: 800
%_ D .. g (Biotite Gneiss)
weatnereorocke A - RESIDUAL: COARSE TO FINE SANDY SILT % D
fyde f ’ . WEATHERED ROCK:
WEATHERED ROCK: (Biotite Gneiss) B - RESIDUAL: SILTY FINE TO COARSE SAND ‘.100/0.9 % e
790" — | (Biotite Gness). - ~C -RESIDUAL: SILTY FINETO COARSE SAND WITHGRAVEL . 774 — 790’
. D - WEATHERED ROCK: BIOTITE GNEISS é grown-yelslmiltvﬁne
~o E - REFUSAL MATERIAL: BIOTITE GNEISS = o coarse
- v/
~ SPT BLOW COUNT (BPF) D \OIE:
Z_ - GROUND WATER LEVEL AT END OF DRILLING INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORNGS
TR w_ - GROUND WATER LEVEL AT 24 HOURS gggﬁ%g:ga 25?5?3’35 SECTION. TAKEN' FRGM CENTERUN 780
DRAWN BY: CHK'D BY: SCALE: GENERALIZED SUBSURFACE CROSS SECTION | FiIGURE No.
" ’ S&ME, Inc. 864.232.8987 Greenvill SOUTH OF CENTER LINE
MGR DAS 1"= 20' (VERTICAL) s &ME } ONE MA;CCUS DRIVE, SUITE 301, GREENVILLE, SC 29615 | 864.574.2360 Sp‘:?unbeurg BRIDGE OVER CSX RAILROAD 5
: . "= 100" 301 ZIMA PARK DRIVE, SPARTANBURG, SC 29301 864.576.8730 F
PROJE%TZ gf% 12998 DATE: 129211 1"=100' (HORIZONTAL) o o et o, Ee AREhasEARi I ON RELOCATED SR 1113
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TO US HWY 221 GENERALIZED SUBSURFACE CROSS SECTION TO HICKS GROVERD _
, . . BT AE AENTEDEIN _ Statiom:.. ... _—— J
860 NORTH OF CENTERLINE Offset: __———"860
Station: ' -
Offiset: Surface Elev: 852.7
' ———"" 838
. — —
¢ TRACKS GROUND SURFACE Surface Elev: 849.5
— -
50 __Station: e T ERED: N ,
8 Station: Offset: PR ] N r~—— == RESIDUAL: o Red brown tan coarse 850
: : / T A5 T8 SRS T —— = wfisid to fine sandy ST o
Offset: Surface Elev: 842. 8~ - - - ’/ , T:n-c:range-w:is:silty ’
Surface Elev: 840.9 B4 o~ - - Pl | fine to coarse SAND : B
7 - P @ Red silty fine to coarse SAND ' | Brown-yellow-red silty
- _- RESIDUAL: _ P L fine to coarse SAND
84 O; RES-—H)UAL "'—:“; -4 prowmredyellow sty —=" - _ s < “ 84 Oa
Brown orange tan fine to coarse SAND Pre Red-orange silty fine to @‘
coarse to fine sandy SILT o ~ _ ~ coarse SAND
Brown orange tan i P ——— —_—— % D
coarse to fine sandy SILT Red brown gray g 538 7 1 '
830 coarseto mesanl - 888 Orange-tan-white silty K7 (Biotite Gneiss) 830
-~ 000! fine to coarse SAND b
| Red-brown-white sitty PR - C 33| with gravel / }%
fineto coarse SAND =~ __ <~ 503 / e ——————-
______...—‘. - 000 @ooo
e % WEATHERED ROCK; ———— B8 o e / ;1688 C
) (Bioti i N ..} browntansitycoarse % = |S5F
820 % (Biotite Gneiss) N~ - 1 tofine SAND with gravel // 888 820’
WEATHERED ROCK: >~ , / / 88 8| Brown red tan silty fine
D (l00/08 Z] VIR s : 7 S - o / / 560| to coarse SAND with
{Biotite Gneiss) - ~- P ] / Q00! gravel
4 -~ o >~ -] Red-orange-white silt/y @888
10007 77 _ - B Brown-yellow-redsilty ~ —~ ~ -~ >~ ~ fine to coarse SAND 888
’ vl R | fine to coarse SAND o S~ I B2 S A 229 )
810 ______ P - é \\\\ \\\ % // R 888 e 810
.0 : \\\\ \\\ / y, @oool _____ —
.e Red-brown-white silty : S~ — -
fine to coarse SAND == W RO, ~ (0087 g\THERED ROk — B
: L o G e > = e ——
. o N\ ]| L ’ ’
800’ Brown-white-yellow “t==|-Brown=gray-yellowsilty - 38 [ Brownsilty fine to o feoarseSAND- o 80
silty fine to coarse SAND @ | fine to coarse SAND | coarse SAND
.0 SAND S
=T A~ RESTDURL COARSE 70 FNESANDY SILT — D 7 I T e
_ ‘@ =/
- D B - RESIDUAL: SILTY FINE TO COARSE SAND & D
' 10 C_- RESIDUAL:_SILTY FINE TO COARSE SAND WITH GRAVEL 7~ I ’
79 O WEATHERED ROCK: 79 O
D - WEATHERED ROCK: BIOTITE GNEISS 1 (Biotite Geiss) : WEATHERED ROCK:
gﬁl:TtHEGREQ R)OCK: E - REFUSAL MATERIAL: BIOTITE GNEISS (Biotite Gneiss)
otteGneis) (g5 - SPT BLOW COUNT (BPF)
e _\Z_ - GROUND WATER LEVEL AT END OF DRILLING
L N ZZ V.. -GROUND WATERLEVELAT 24 HOURS ... (C NOTE: S e )
780 INFERRED STRAn%Rmﬁs DEAWN THROUGH™THE BORINGS 780
0 20’ == AND SHOULD BE “CONSIDERED APPROXIMATE.
GROUNDLINE AT CROSS SECTION TAKEN FROM CENTERLINE
sﬁgggso&oueﬁ%?wm DESIGN PLANS PREPARED BY
DRAWN BY: MGR CHK'D BY: DAS SCALE: GENERALIZED SUBSURFACE CROSS SECTION | FIGURE No.
o e S&ME, Inc. 864.232.8987 Greenvil
1"= 20' (VERTICAL) e s &ME ONE HARCUS DRIVE, SUITE 301, GREENVILLE, SC 29615 | 864.574.2360 Spor?qn:urg BRIF;IJ%FI{ETSV()EZ%?\)‘(TIE/F::-L':E . 6
PROJE(;TZ 22-1 12298 DATE: 122911 1"=100' (HORIZONTAL) & ;E? 321 PZQMSR;AEIT)E?I@%/E& SP?fg;\;QgURG, SC 29301 8643768750 Fax ON RELOGATED SR 1113
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PHOTO 1: VIEW OF WEST BENT AREAS (BORINGS B-5 TO B-8) TOWARD EXISTING CSX TRACKS PHOTO 3: VIEW OF EAST BENT AREAS (BORINGS B-1 TO B-4) FROM EXISTING CSX TRACKS

25

PHOTO 2: VIEW OF WEST BENT AREAS (BORINGS B-5 TO B-8) NEAR BORING B-5 PHOTO 4: VIEW OF ABANDONED RAIL BED EAST OF PROPOSED EAST BRIDGE BENTS

DRAWN BY: CHK'D BY: SCALE: SITE PHOTOGRAPHS FIGURE NO.
MGR DAS S&ME, Inc. 864.232.8987 Greenville
N/A ONE MARCUS DRIVE, SUITE 301, GREENVILLE, SC 29615 | 864.574.2360 Spartanburg BRIDGE OVER CSX RAILROAD
PROJECT NO.: DATE: 301 ZIMA PARK DRIVE, SPARTANBURG, SC 29301 864.576.8730 Fox ON RELOCATED SR 1113
NC PE FIRM LICENSE NO. F-0176 www.smeinc.com
1261-11-222B 12-22-11 RUTHERFORD COUNTY, NORTH CAROLINA




NCDOT BORE DOUBLE 6111222B - HGR BRIDGE OVER CSX.GPJ NC_DOT.GDT 12/19/11

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

WBS N/A

TIP N/A

| couNTY RUTHERFORD

| GEoLOGIST Taylor, G.

WBS N/A l TIP N/A | COUNTY RUTHERFORD ! GEOLOGIST Taylor, G.

SITE DESCRIPTION Hicks Grove Road Relocation - Bridge over CSX RR GROUND WTR (ft)
BORING NO. B-1 STATION N/A OFFSET N/A ALIGNMENT N/A O HR. N/A
COLLAR ELEV. 841.7ft TOTAL DEPTH 60.0ft NORTHING 536,727 EASTING 1,150,137 24 HR. 31.0

SITE DESCRIPTION Hicks Grove Road Relocation - Bridge over CSX RR GROUND WTR (ft)
BORING NO. B-2 STATION N/A OFFSET N/A ALIGNMENT N/A 0 HR. 40.0
COLLARELEV. 84009 ft TOTAL DEPTH 45.0 ft NORTHING 536,757 EASTING 1,150,147 24 HR. N/A

DRILL RIG/HAMMER EFF./JDATE SME DIEDRICH D-50 72% 11/11/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./JDATE SME DIEDRICH D-50 72% 11/11/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Costello, T. START DATE 11/07/11 COMP. DATE 11/07/11 | SURFACE WATER DEPTH N/A DRILLER Costello, T. START DATE 11/08/11 COMP. DATE 11/08/11 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
B | EEv [P o 2 5 5 100 VZE SOIL AND ROCK DESCRIPTION S| Bev | . ” o . o SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5t A A ; NO. Moll G | ELev. () DEPTH (f) (ft) 0.5t | 0.5ft | 0.5t 3 4 7|5 100| | NoO. Mol 6
845 | 845
I | ga17 GROUND SURFACE 29 I w2 SROUND SURFACE o
8407 4 1.0 B PR —F \ Organic Laden Topsoil - 5 inches I BAo 65
840 =€ 7 g | 24 )3 . o |k g RESIDS AL 840 | 83990 ] 10 . " 5 ] | Organic Laden Topsoil - 6 inches —
8382 T 35 : s T Red brown tan silty coarse to fine SAND T 1 - ‘+18 . D RESIDUAL
F 717 B VAR F 8374 T 35 AR L Brown orange tan coarse to fine sandy SILT
4 7 1 3 .25 . . . S§8-1 D L I 17 G 70 N .
8357 4 60 ae - L 1 -‘19 ss2| D
835 I 9 |7 23 g D - 835 | gaag | 60 L 834.9 6.0
aazo T a5 . .\? .. Sk 4 11 ] 16 | 16 3. - D Brown orange tan coarse to fine sandy SILT
T 9 | 17 | 31 - o | T 8324 T 85
1 e i i oS $ir ss3| D
830 I | = 830 1 >
1 R | I I | 8287 13.0 1 R I U
8282 == 135 70 39 51 A -——._-1 WEATHERED ROCK 827.4 T 13.5 R §$\' .. 827.9 130
1 - 10011.0® D (Biotite Gneiss) + 16 131 B . i b Red-brown-white silty fine to coarse SAND
825 I I__.;:_:__' Vel 47 17.0] | 825 I i
8232 1 185 - - - |: : - I Brown-red-yeliow silty coarse to fine SAND . T s L .;..... 6229 180
I N Y9 p | [ T OB R 5 WEATHERED ROCK
820 4 Cer L 820 1 100/0.9® (Biotite Gneiss)
T A [ 8187 230 T
8182 T 235 e - - I e
T 3 [ 28 [72004 s D WEATHERED ROCK 8174 1 235 -
1 " 00i09® (Biotite Gneiss) F 20 | 42 (58003 - D
4 . 300/0; " 4 ®
815 4 o] 8147 270 815 4 100/0.8
8132 T 285 N - S :’— — F Brown-red-yellow silty coarse to fine SAND na T o -
+ B el vl [ ¥ 5| 55 (45002 el b
810 I I 8007 320| | 810 1 10007 .
1 ] 5 Brown-red-white silty fine to coarse SAND 1 o —— 808.9 32,0
8082 3 838 1T R =2 R Y 8074 T 335 1 T Red-brown-white silty fine to coarse SAND
+ SR A M - ¥ % | % | 5% k - M .
1 A 5 4 81 . L
805 1 N 1 805 | N
T N A T N
803.2 5 - I~
::38 5 13 23 :\' 3'6' w | : 8024:: 38.5 N r
I ¥ I I 6] 36157 o o W[
800 T oo L L7907 420| 1800 A / 799.9 410
7082 T 425 .. 7 % WEATHERED ROCK +4 ./ L Brown-white-yellow silty fine to coarse SAND
T &7 [39/0.3 " oo 8+ w 3;/2 (Biotite Gneiss} 7974 T 435 '/' . -
4 e Q R o78__ M [ 7959 450
795 1 % -t I Boring Terminated at Elevation 7959 ftIn
7932 LARS |0 - % 1 : Sty s
1 4 4 0B w =2 4 L 1) Advanced H.S. Augers to 43.5 feet
| T i % I a
R 0% oo # w 1 s
.J 100/0.3 K2 3
J e y/ 4 R
785 1 7 l 1 N
7832 T 585 T ZZ T -
+ 17 |ssn4 - _100/0. q‘ w . 7817 60.0 + L
+ - Boring Terminated at Elevation 781.7 ft In 4 L
-+ — Partially Weathered Rock —+ -
+ - 1) Advanced H.S. Augers to 58.5 feet + -




NCDOT BORE DOUBLE 6111222B - HGR BRIDGE OVER CSX.GPJ NC _DOT.GDT 12/19/11

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

S

WBS N/A [TIP N | COUNTY RUTHERFORD | GEOLOGIST Taylor, G.

SITE DESCRIPTION Hicks Grove Road Relocation - Bridge over CSX RR GROUND WTR (ft)
BORING NO. B-3 STATION N/A OFFSET N/A ALIGNMENT N/A OHR. N/A
COLLARELEV. 841.9ft TOTAL DEPTH 54.2 ft NORTHING 536,719 EASTING 1,150,096 24 HR. 31.0

WBS N/A TIP N/A COUNTY RUTHERFORD GEOLOGIST Taylor, G.

SITE DESCRIPTION Hicks Grove Road Relocation - Bridge over CSX RR GROUND WTR (ft)
BORING NO. B-4 STATION N/A OFFSET N/A ALIGNMENT N/A OHR. 35.0
COLLARELEV. 84238 ft TOTAL DEPTH 65.0 ft NORTHING 536,749 EASTING 1,150,106 24 HR. 33.0

DRILL RIG/HAMMER EFF./JDATE SME DIEDRICH D-50 72% 11/11/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./JDATE SME DIEDRICH D-50 72% 11/11/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Costelio, T.

START DATE 11/03/11

COMP. DATE 11/03/11

| SURFACE WATER DEPTH N/A

DRILLER Costello, T.

START DATE 11/04/11

COMP. DATE 11/07/11

SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV DE(E;”" »s % 5 100 v o SOIL AND ROCK DESCRIPTION Ez-ﬂE)V ELEV DE(:;)T H ) SOIL AND ROCK DESCRIPTION
(ft) 0.5t | 0.5ft | 0.5ft ; ! : NO. /Mol 6 | Fev.m DEPTH (1) {ft) 0.5f | 0.5t | 0.5% | |0 25 50 75 100| | NO. | /moll o
845 B 845 B
I [ 1 v [ g128 GROUND SURFACE 29
818 GROUND SURFACE 849 g418 L 10 RN | e\ Organic Laden Topsoil - 5 inches [a—
8409 1 1.0 L] [ .. = \ Organic Laden Topsoil - 4 inches 1 8 9 13 . .. B
840 B2 | % / 840 $2 D RESIDUAL
-+ *‘«o D - RESIDUAL 8393 T 35 / - Brown-red-yellow silty fine to coarse SAND
8384 T 35 I S B - Red brown tan silty coarse to fine SAND F 7 B 8 S/ - EEEEN -
I 12 31 x| s N . L. 4 LT P - .. D -
i e D - T3 T T . RN et G R | 8368 6.0
8359 L 60 A N L 4 T~ . Red brown gray coarse to fine sandy SILT
835 N 725 | % A ss4| o | | 85 saaaT as e
8334 T 85 o i T 12| 37 | 46 N
+ 5 [ 20 | 35 &5 D - 4 /.,83. . $8-6
1 5 - L 1 ..
830 T N i 830 1 /o
828 4_"- 135 N L 8293 185 G 29 | 4 sl -
T 5| 18 | 51 - Nt o | t + DY LI S8
825 I : ! [ 825 3_"_ 185 ) } -
1 N 823.9 18.0 | 8243 1 b 1 8238 19.0
8234 TIBS 1t et b o I F Brown-yallow-1ed sty fine 16 coarse SAND I 16| 50 o004 S inteter ~ WEATHERED ROCK
1 . ,‘6\9 .. N 1 ... | . loon.9 (Biotite Gneiss)
820 1 N\ b 820 1 R
< 81937 235
8184 T 235 N - + 20 | 55 |45003 SN BRI
I Bl s]e X rs'fs: D i I J____w;!/o_s. 1 8168 26.0
815 1 . 0 815 1 L L Brown-yellow-red silty fine to coarse SAND
81437 285 H —
8134 T 285 b - F 7 [ 20 |41 . ')6‘1 . M -
¥ 9 | 44 | 39 ‘& D - T | AT -
1 L W | [swse 310 1 ) :
810 I | = Red brown gray silty fine to coarse SAND 810 a0t 235 ya v L
s08.4 + 335 N R I R L with gravel + 7T 6 T2 .‘3/8 . W L
- P /‘84 . SS-5 M - - . . I. - -
805 T Rl i 805 T b 8048 s
4 P — —t e o ——— = = 380
8034 T 385 Ce A - 8043 L 385 e R . W WEATHERED ROCK
I 078 o :?32 ) M - I __:________:_f‘f.‘i’ _ 018 (Biotite Gneise) 410
800 1 ik o 800 - .;-: e . r Brown-gray-yellow silty fine to coarse SAND
1 R R | 7989 43.0 T N
a4t 438 Lo L - " WEATHERED ROCK T 10 | 10 | 21 w C
+ ' - 100/0.5! (Biotite Gneiss) I i
1 e 1 [ 7958 47.0
795 4 795 79431 485 WEATHERED ROCK
7934 T 485 N i 80 [20000 * 100059 w (Biotite Gneiss)
T 100/0.3 ©100/0.3" M 4 . 100/0.5
790 I S 750 1
789371 535
e S O 3 (V) . :71 M 4. 1879 540 I 00704 * 1000049 w
I 100/0. - Boring Terminated by Auger Refusal at 4
+ - Elevation 787.7 ft On Biotite Gneiss 785 +
+ - 1) Advanced H.S. Augers to 53.5 feet 3L 585 51 [39/0.4 . 1 0(.)/0‘9‘ W
I " 780 I
T i 77937 635 T W -
I - 1 70 13001 * 001069 =1 s 65.0
4 L + I Boring Terminated at Elevation 777.8 ft In
1 - 4 L Partially Weathered Rock
+ - + - 1) Advanced H.S. Augers to 63.5 feet




NCDOT BORE DOUBLE 6111222B - HGR BRIDGE OVER CSX.GPJ NC_DOT.GDT 12/19/11

@@ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
WBS N/A | TIP N/A ! COUNTY RUTHERFORD | GEOLOGIST Taylor, G. WBS N/A TIP N/A COUNTY RUTHERFORD GEOLOGIST Revis, M.
SITE DESCRIPTION Hicks Grove Road Relocation - Bridge over CSX RR GROUND WTR (ft) | | SITE DESCRIPTION Hicks Grove Road Relocation - Bridge over CSX RR GROUND WTR (ft)
BORING NO. B-5 STATION N/A OFFSET N/A ALIGNMENT N/A O HR. 43.0| | BORING NO. B-6 STATION N/A OFFSET N/A ALIGNMENT N/A O HR. N/A
COLLAR ELEV. 8529 ft TOTAL DEPTH 70.01t NORTHING 536,694 EASTING 1,149,992 24 HR. 40.0 COLLARELEV. 8495 ft TOTAL DEPTH 70.0ft NORTHING 536,725 EASTING 1,150,002 24 HR. 40.0
DRILL RIG/HAMMER EFF./DATE SME DIEDRICH D-50 72% 11/11/2011 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic DRILL RIG/HAMMER EFF./JDATE SME DIEDRICH D-50 72% 11/11/2011 DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER Costello, T. START DATE 11/01/11 COMP. DATE 11/01/11 I SURFACE WATER DEPTH N/A DRILLER Costello, T. START DATE 10/31/11 COMP. DATE 11/01/11 SURFACE WATER DEPTH N/A
DRIVE AMP. L DRIVE SAMP. L
E(Lﬂr:;v DRIVE DE(f'ng BLOW COUNT BLOWS PER FOOT samp. [ L SOlL AND ROGK DESCRIPTION E(Lf)" DRIVE DE(;;)TH BLOW COUNT BLOWS PER FOOT L SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft | |0 2'5 5|0 7I5 100 NO. MOl G ELEV. {ft) DEPTH (ft) (ft) 0.5t | 0.5% | 0.5 | |0 %5 510 7|5 100 NO. Mol G
855 850 GROUND SURFACE 0.0}
T - gga_g GROUND SURFACE 8—2 8485 T 1.0 . 5 - k| T Organic Laden Topsoil - 5 inches /——‘mjn
8519 1 10 F——=2"""_ Organic Laden Topsoil- 5 inches /] 1 s T b D K \ RESIDUAL
T 5 6 7 D L RESIDUAL | 8460 | 35 oD B Red fine sandy SILT
850 -+ — Red-brown-yellow silty fine to coarse SAND 845 -+ 4] 2 se 59 D — Tan-orange-white silty fine to coarse SAND
| 84947 35 - % T ~859 8440 55
1 00y D L 84351 6.0 0T 27 28 b i Red silty fine to coarse SAND
R N e [ sa107 as - 8415 80
845 T D [ 840 T 8 16 33 D n Red-orange silty fine to coarse SAND
844471 85 843.9 9.0 T -
1 10 ® 36 D Dark red-yellow-brown sandy fine fo coarse 4 L
1 . 8360 | 135 i
840 1 835 T 312030 D r
moataas | o1 oo A A T -
T R /-/‘-64 b 1 - 8325 170
+ R AR T LSS Orange-tan-white silty fine to coarse SAND
1 DT Sl 835.9 17.0 8310 | 185 e )
i N pad Red brown orange silty coarse to fine SAND 830 1 13132 ] 4 p Beel with gravel
P 000
i I I X 20 88| 0 I
830 T - 8299 20| | 825 [F200 R o e B o
4 . , T o peo
82041 2356 000
i wpnr s 59l b Red brown orange coarse 1o fine sandy SILT I . o
+ s ar10 T 285 .. RO 8215 i i 280
825 T 820 T 13 g ) e ssq0] M - Brown tan silty coarse to fine SAND with
B B 7 - 5239 290 + hil - 8185 gravel 31.0
1 i D Red-brown-yellow silty fine to coarse SAND 1 E  Red-orange-white STty Tiné o coarse SAND -
I I . 8160 | 335 [
820 T \ I 815 T 277736 | 49 b -
81947 335 T i 1 L
I %™ A RRES T MoL I [
I N ool [ 8159 370 8110 ] 385 C
815 a144-F 285 — Z Tk Brown-yellow silty fine to coarse SAND 810 1 9 | 20 | 28 v I
I ST ::‘26:” A4 [ 1 ::: i
T DA L 806.0 | 435 N I i
810 1 1y V! L 805 T 24|75 (25003 i et M — ERTHERED FOCK 438
| 809471 435 : 100/0.8 o h
¥ I SN w ok T .- . 10000, (Biotite Gneiss)
+ - 937, + 1 s 7 8025 470
I . | - [ g01.0 T 485 - | s .- T Brown silty fine to coarse SAND
805 I | L 800 T TS vl [
804471 485 I U | 8039 490 T €
I 22 | 43 [orioa o A W 7 WEATHERED ROCK T I
I oL .| . looke Zz (Biotite Gneiss) S i
T .. coee J IS - 7955 54.0
800 | 7094~} 535 7 795 -+ 7| T2 [T 10006 M WEATHERED ROCK
T 7% (7504 B l w + - (Biotite Gneiss)
1 . 100/0.9 % 1 S
795 1 B “;,;é 790 513 L oo 29 40 58 el
194471 585 19 51 149/04 Z’g T ‘\9 M
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NCDOT BORE DOUBLE 61112228B - HGR BRIDGE OVER CSX.GPJ NC_DOT.GDT 12/19/11

NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
WBS N/A | TIP N/A l COUNTY RUTHERFORD | GEOLOGIST Taylor, G. WBS N/A TIP N/A COUNTY RUTHERFORD GEOLOGIST Taylor, G.
SITE DESCRIPTION Hicks Grove Road Relocation - Bridge over CSX RR GROUND WTR (ft)| | SITE DESCRIPTION Hicks Grove Road Relocation - Bridge over CSX RR GROUND WTR (ft)
BORING NO. B-7 STATION N/A OFFSET N/A ALIGNMENT N/A O HR. 43.0| | BORING NO. B-8 STATION N/A OFFSET N/A ALIGNMENT N/A O HR. 45.0
COLLARELEV. 8556 ft TOTAL DEPTH 70.0ft NORTHING 536,686 EASTING 1,149,951 24 HR. N/A| | COLLARELEV. 8527 ft TOTAL DEPTH 720 ft NORTHING 536,717 EASTING 1,149,961 24 HR. N/A

DRILL RIG/HAMMER EFF./DATE SME DIEDRICH D-50 72% 11/11/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE SME DIEDRICH D-50 72% 11/11/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER Costello, T. START DATE 11/01/11

COMP. DATE 11/02/11

l SURFACE WATER DEPTH N/A

DRILLER Costello, T.

START DATE 11/02/11

COMP. DATE 11/02/11

SURFACE WATER DEPTH N/A
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Bridge over CSX - Hicks Grove Road Relocation
Rutherford County, North Carolina
S&ME Project No. 1261-11-222B

SUMMARY OF LABORATORY TEST DATA
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Notes:
SPT
LL

bpf = blows per foot B = Bulk Sample UD = Undisturbed Sample

Plasticity Index NP

Standard Penetration Test
Liquid Limit PI

Non-Plastic

=

Below reporting limits

BRL=

Form No: TR-126-T88-WH-1

ion No. 0
Revision No Particle-Size Analysis of Soils

13/235

£ S&ME

Revision Date: 11/17/11 Quality Assurance
AASHTO T 88 (without Hydrometer)
S&ME Project #: 1261-11-222B ' Report Date: 12/2/11
Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation ‘
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring #: B-1 Sample #: 360 Sample Date: 11/7/11
Location: SS-1 Type: Split-spoon Elevation: 3.5-5'
Sample Description: Red brown tan silty coarse to fine SAND
"LS 1 Y34 "1/2"3/8 #4 #10 #20 #40  #60  #100  #200
100% e \i\ o—o— .
90% < . .
80%
70% \\
on
£ 160% N
4 :
-
= |50% \
b5
Eo ~
(]
\\\
30%
20%
10%
0%
100 v 10 1 0.1 0.01
Particle Size (min) ’
As Defined by AASHTO Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm ‘ Silt <0.075 and > 0.002 mm
Coarse Sand <2.00 mm and > 0.425 mm Clay <0.002 mm
Maximum Particle Size  4.75 mm Gravel  4.6% Fine Sand 35.2%
Coarse Sand  27.0% Silt & Clay 33.1%

References: AASHTO T 88: Particle-Size Analysis of Soils
AASHTO T 89: Determining the Liquid Limit of Soils

AASHTO T 2: Practice for Sampling Aggregates

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Technical Responsibility: Brian Vaughan, P.E.

Signature

S&ME,INC. 301 Zima Park Drive Spartanburg, SC 29301

QC Manager

Position
B-1 (3.5-5') Grain.xls
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2 S&ME
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quuld Limit, Plastic Limit, and Plastic Index %S&ME

Form No: TR-126-T88-WH-1

Form No. TR-D4318-T89-90
Revision No. 0

Revision No. 0

Particle-Size Analysis of Soils

Revision Date: 11/17/11 uality Assurance
Revision Date: 11/20/07 AASHTOT 88 (without Hydrometer) Qually
ASTM D 4318 AASHTO T 89 AASHTO T 90 Quality Assurance S&ME Project #: 1261-11-222B Report Date: 12/2/11
S&ME, Inc. - Spartanburg 301 Zima Park Drive Spartanburg, SC 29301 . Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Project #: 1261-11-222B Report Date: 12/2/11 Client Name: Horsehead Corporation
Project Name:  Hicks Grove Road Bridge over CSX Railroad Test Date: 11/30/11 Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Client Name: Horsehead Corporation .
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061 Boring #:  B-2 Sample #: 360 Sample Date: 11/8/11
Boring#:  B-2 Sample #: 364 Sample Date: 11/8/11 Location:  SS-3 : Type: Split-spoon Elevation: 8.5-10'
Location:  SS-2 Type: Split-spoon Depth: 6-7.5' Sample Description: Brown orange tan coarse to fine sandy SILT
Sample Description: Brown orange tan coarse to fine sandy SILT (A-4) o
Type and Specification - "S&MEID # . Cal Date: Type and Speczf cation - Cal Dat L5 1734 12738 #4 #10 #20 #40  #60 #1060  #200
Balanice (0.01 7537 1812011 Gr 100% T T T T [ T ®
LL Apparatu 13859, 1/28/2011 } .
Oven 7313 7/29/2011 ENSTEIY T 0% .
Pan # quuld lelt Plastic Limit N
Tare#: | P-1 P-2 P-3 1 2 80% \
A Tare Weight 1646 | 15.36 16.52 12.11 12.15 . ‘ \\
B Wet Soil Weight + A 40.29 38.11 39.37 21.95 21.58 0% \
C Dry Soil Weight + A 34.77 | 3255 | 33.48 1986 | 19.56 oo ' N
D Water Weight (B-C) 552 | 556 | 589 209 | 2.02 2 A\
E Dry Soil Weight (C-A) 1831 | 17.19 | 16.96 775 | 741 ; 50% - \\
F % Moisture (D/E)*100 30.1% | 32.3% | 34.7% 27.0% | 27.3% :,.:‘3 \5
N # OF DROPS 35 24 17 Moisture Contents determined 2440%
LL LL =F * FACTOR by AASHTO T 265
Ave. Average _ 27.2% 0%
(—_:;0_-—_—_—— ) One Point Liquid Limit 20%
N Factor N Factor .
20 0.974 26 1.005
—~ 21 0.979 27 1.009 10%
g 400 22 0.985 28 1.014
2 0,
S 23 0.99 29 1.018 0%
2 350 24 0.995 | 30 1.022 100 10 1 0.1 0.01
4 \‘\ 25 1.000 ' [Particle Size (mm)
S . NP, Non-Plastic 0
2 | 300 Liquid Limit 32 As Defined by AASHTO Fine Sand- <0.425 mm and > 0.075 mm
- : Plastic Limit 27 Gravel <75 mm and > 2.00 mm : Silt <0.075 and > 0.002 mm
Plastic Index 5 Coarse Sand <2.00 mm and > 0.425 mm Clay <0.002 mm
0 10 15 20 25 30 35 40 100 Group Symbol Aﬁ Maximum Particle Size  4.75 mm ~ Gravel 2.0% Fine Sand 36.7%
v Multipoint Method C Sand 17.8% Silt & Cl 43.5%
N ——————————————— y One-point Method  [7] 0arse San o ! ay =70

45.0%

Wet Preparation ] Dry Preparation 1] Air Dried V]

Notes / Deviations / References:

% Passing #200 Sieve:

References: AASHTO T 88: Particle-Size Analysis of Soils
AASHTO T 89: Determining the Liquid Limit of Soils
AASHTO T 2: Practice for Sampling Aggregates

AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

AASHTO T 90: Determining the Plastic Limit & Plastic Index of Soils AASHTO T 89: Determining the Liquid Limit of Soils

/ / i = / / 1 ¢ Classification of Soils and Soil Aggregate Mixtures for Highway Constructio IPO!
AASHTO M 145: Th 1 P
Technician Name Date Technical Responsibility Date 111cats ggreg; ig] y n Purposes

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

3201 Spring Forest Road
Raleigh, NC. 27616

B-2 (6-7.5") Plxls
Page 1 of 1

S&ME, INC. - Corporate

Technical Responsibility:

S&ME,INC.

Brian Vaughan, P.E,

Signature

301 Zima Park Drive Spartanburg, SC 29301

QC Manager

Position

B-2 (8.5-10") Grain.xls
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Form No: TR-126-T88-WH-1
. #S&ME

Particle-Size Analysis of Soils

16/235
Form No: TR-126-T88-WH-1 s &M E
Revision No. 0 . . . .
Revision Date: 11/17/11 Particle-Size Analysns of Soils Quality Assurance
AASHTO T 88 (without Hydrometer)
S&ME Project #: 1261-11-222B ‘ Report Date: 12/2/11
Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring#:  B-3 Sample #: 360 Sample Date: 11/3/11
Location: SS-4 _ Type: Split-spoon Elevation: - 6-1.5
Sample Description: Red brown tan silty coarse to fine SAND
LS 1 "3/4 *1/2"3/8 #4 #10 #20 #40  #60  #100  #200
100% $ 9 % % g
\\l\
90% - \\
80% N
70%
m \
2 160% \
8
B N
= |50% A\
3 .
g \
A §40%
’ | N
30%
20%
10%
0%
100 10 ) 1 0.1 : 0.01
LParticle Size (mm)
As Defined by AASHTO Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm Silt <0.075 and > 0.002 mm
Coarse Sand <2.00 mm and > 0.425 mm Clay <0.002 mm
Maximum Particle Size  9.50 mm Gravel 6.1% Fine Sand 39.3%
Coarse Sand ~ 22.6% Silt & Clay 32.1%

References::  AASHTO T 88: Particle-Size Analysis of Soils AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Technical Responsibility: Brian Vaughan, P.E. QC Manager
Signature Position

S&ME,INC. 301 Zima Park Drive Spartanburg, SC 29301 B-3(6-7.5") Grain.xis

Revision Date: 11/17/11 Quality Assurance
AASHTO T 88 (without Hydrometer)
S&ME Project #: 1261-11-222B Report Date: 12/2/11
Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation '
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring#:  B-3 Sample #: 360 Sample Date: 11/3/11
Location: ~ SS-5 Type: Split-spoon Elevation: 33.5-35'
Sample Description: " Red brown gray silty fine to coarse SAND with gravel
"5 "1 Y34 1238 #4 #10 #20 #40  H60  #100  #200
100% < o——0—— o
90% ' \\\
80% \\
70% N
o0
£ |60% AN
8
o
= |50% \
@ .
o N
@ |
A 140%
30%
20%
10%
0%
100 10 1 _ 0.1 0.01
Particle Size (mm)|
As Defined by AASHTO Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm . Silt <0.075 and > 0.002 mm
Coarse Sand <2.00 mm and > 0.425 mm ’ Clay <0.002 mm
Maximum Particle Size  9.50 mm Gravel 18.9% Fine Sand 22.9%
Coarse Sand  26.8% Silt & Clay 31.5%

References: AASHTO T 88: Particle-Size Analysis of Soils AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Technical Responsibility: Brian Vaughan, P.E. QC Manager
Signature Position
S&ME,INC. ' 301 Zima Park Drive Spartanburg, SC 29301 B-3 (33.5-35") Grain.xls
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>S&ME

ASTMD 4318 0O AASHTOT89 AASHTO T 90 Quality Assurance
S&ME, Inc. - Spartanburg 301 Zima Park Drive Spartanburg, SC 29301
Project #: 1261-11-222B ~ Report Date: 12/2/11
Project Name:  Hicks Grove Road Bridge over CSX Railroad Test Date: 11/30/11
Client Name: Horsehead Corporation
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061

Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

Liquid Limit, Plastic Limit, and Plastic Index

Boring #: B-4 Sample #: 364 Sample Date: 11/4/11
Location:  SS-6 Type: Split-spoon Depth: 8.5-10'
Sample Description: Red brown gray coarse to fine sandy SILT (A-4)

Type and Specification. SGMEID#  Cal Date: 1)

1/31/2011

B 1

19/235
Form No: TR-126-T88-WH-1

Revision No. 0

Particle-Size Analysis of Soils

Revision Date: 11/17/11 Quality Assurance '
AASHTO T 88 (without Hydrometer)
S&ME Project #: 1261-11-222B Report Date: 12/2/11
Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring #: B-4 / Sample #: 360 Sample Date: 11/4/11
Location:  SS-7 Type: Split-spoon Elevation: 13.5-15'
Sample Description: Red brown gray coarse to fine sandy SILT
LS "L "34 "12"3/8 #4 #10 #20 #40  #60  #100  #200
160% % $ 4 % g
—
0, \~
90% ‘\\
N
80%
70%

%‘) 60%
.%. A ‘ \
M
£ |s0% \\
8 N
g
A< 140%
30%
20%
10%
0%
100 10 1 0.1 0.01
’ lParticle Size (mm)
As Defined by AASHTO Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm . Silt <0.075 and > 0.002 mm
Coarse Sand © <2.00 mm and > 0.425 mm Clay <0.002 mm
Maximum Particle Size  4.75 mm ~ Gravel 3.6% . Fine Sand 39.8%

e i 7313 . . 7/29/2011 L et <
Pan # Liquid Limit Plastic Limit
Tare #: Q-1 Q-2 Q-3 3 4
A Tare Weight 16.75 16.72 15.75 11.58 12.26
B Wet Soil Weight + A 41.21 42.59 40.66 22.55 21.73
C Dry Soil Weight + A 35.79 36.53 34.51 20.35 19.85
D Water Weight (B-C) 5.42 6.06 6.15 2.20 1.88
E Dry Soil Weight (C-A) 19.04 19.81 18.76 8.77 7.59
F % Moisture (D/E)*100 28.5% | 30.6% | 32.8% 25.1% | 24.8%
N # OF DROPS 34 23 15 Moisture Contents determined
LL LL =F * FACTOR by AASHTO T 265
Ave Average ‘ 25.0%
o ) " One Point Liquid Limit
N Factor N Factor
20 0.974 26 1.005
—g— 350 21 0.979 27 1.009
;3 22 0.985 28 1.014
8 —~] 23 0.99 29 1.018
@ P~ 24 0.995 30 1.022
= 1300
2 ~g— 25 1.000
§ | NP, Non-Plastic 0
2] 250 Liquid Limit 30
Plastic Limit 25
: Plastic Index 5
20.0- Group Symbol  A-4
10 15 20 25 30 35 40 100 Multipoint Method
ettt ————————— One-point Method [ ]

Wet Preparation 1]  Dry Preparation 1] _ Air Dried 1Y) % Passing #200 Sieve:  42.9%

Notes / Deviations / References:

Coarse Sand 15.2%

Silt & Clay 41.4%

AASHTO T 90: Determining the Plastic Limit & Plastic Index of Soils

AASHTO T 89: Determining the Liquid Limit of Soils

Matt Jacobs 12/2/11 Brian Vaughan, P.E. 12/2/11
Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S& ME, Inc.

References: AASHTO T 88: Particle-Size Analysis of Soils
AASHTO T 89: Determining the Liquid Limit of Soils
AASHTO T 2: Practice for Sampling Aggregates

AASHTO M 145; The Classification of Soils and Seil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

S&ME, INC. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616

B-4(8.5-10)) PL.xis
Page 1 of 1

Technical Responsibility:

S&ME,INC.

Brian Vaughan, P.E.

Signature
301 Zima Park Drive Spartanburg, SC 29301

QC Manager

Position

B-4 (13.5-15") Grain.xls
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S&ME

ASTMD 4318 [0 AASHTO TS89 AASHTOT90 [E Quality Assurance
S&ME, Inc. - Spartanburg 301 Zima Park Drive Spartanburg, SC 29301
Project #: 1261-11-222B : : Report Date: 12/2/11
Project Name: ~ Hicks Grove Road Bridge over CSX Railroad Test Date: 11/30/11

Form No. TR-D4318-T89-90

Revision No. 0
Revision Date: 11/20/07

Liquid Limit, Plastic Limit, and Plastic Index

Client Name: Horsehead Corporation o
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring#:  B-5 Sample #: 364 Sample Date: 11/1/11
Location: SS-8 Type: Split-spoon Depth: 18.5-20'
Sample Description: Red orange brown silty coarse to fine SAND (A-2-4)
7‘ype and Spec S&MEID # . mate:_ Q;fyp‘e, @dvspegiﬁcdtion L -
Balance (0.01 7337 - 1/31/2011  Grooving o
LL Apparatus © 13859 . 1/28/2011°
Oven .7 : o313 00T 7/29/2011 R e R
Pan # Liquid Limit Plastic Limit
Tare #: Y-1 Y-2 Y-3 5 6
A Tare Weight 16.48 16.52 16.99 12.09 12.30
B Wet Soil Weight + A 40.52 42.69 40.16 23.17 22.42
C Dry Soil Weight + A 35.05 36.40 34.34 20.86 20.33.
D Water Weight (B-C) 5.47 6.29 5.82 2.31 2.09
E Dry Soil Weight (C-A) 18.57 19.88 17.35 8.77 8.03
F % Moisture (D/E)*100 29.5% | 31.6% | 33.5% 263% | 26.0% |
N # OF DROPS 35 22 16 Moisture Contents determined
LL LL =F * FACTOR by AASHTO T 265
Ave. Average » 26.2%
(_7);'————“_~——_'+—_\ One Point Liquid Limit
N Factor N Factor
20 0.974 26 1.005
Y30 21 0.979 27 1.009
g — 22 0.985 28 1.014
S — 23 0.99 29 1.018
e 24 0.995 30 1.022
g1°° — 25 1.000
g NP, Non-Plastic |
X 25.0 LiqUid Limit 31
- Plastic Limit 26
Plastic Index 5
20.0° ; Group Symbol A-2-4
10 15 0B 3035 4 100 Multipoint Method
\\ eeeeee———————— One-point Method ~ []

Wet Preparation . Dry Preparation . Air Dried . % Passing #200 Sieve: 35.0%

Notes / Deviations / References:

AASHTO T 90: Determining the Plastic Limit & Plastic Index of Soils AASHTO T 89: Determining the Liquid Limit of Soils

Matt Jacobs 12/2/11 Brian Vaughan, P.E. 12/2/11
Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

B-5(18.5-20’) PI.xls
Page 1 of 1

S&ME, INC. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616

Form No: TR-126-T88-WH-1

Revision No. 0

Particle-Size Analysis of Soils
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S S&ME

Revision Date: 11/17/11 Quality Assurance
AASHTO T 88 (without Hydrometer)
S&ME Project #: 1261-11-222B , Report Date: 12/2/11
Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring #: B-5 Sample #: 360 Sample Date: 11/1/11
Location: SS-9 Type: Split-spoon Elevation: 23.5-25'
Sample Description: Red brown orange coarse to fine sandy SILT
L5 "1 "34 “12"3/8 #4 #10 #20 #40  #60  #100  #200
100% > 4 ﬁ © 4 < g
90% "H\‘\
80% i\‘\
70% ' \\
o0
% 60%
&
% 0%
g 50%
5
R« 1 40%
30%
20%
10%
0% : :
100 10 o | 0.1 0.01
' lErticle Size (mm)]
As Defined by AASHTO ‘ Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm : Silt < 0.075 and > 0.002 mm
Coarse Sand <2.00 mm and > 0.425 mm Clay <0.002 mm
Maximum Particle Size  4.75 mm * Gravel 1.9% Fine-Sand 28.1%

Coarse Sand 14.5%

Silt & Clay 55.6%

References: AASHTO T 88: Particle-Size Analysis of Soils
AASHTO T 89: Determining the Liquid Limit of Soils
AASHTO T 2: Practice for Sampling Aggregates

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

Technical Responsibility:

S&ME,INC.

Brian Vaughan, P.E.

Signature
301 Zima Park Drive Spartanburg, SC 29301

QC Manager

Position

B-5 (23.5-25") Grain.xls
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> SE&ME

Fo_rm No: TR-126-T88-WH-1
Revision No. 0

Particle-Size Analysis of Soils
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 S&ME

Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

Liquid Limit, Plastic Limit, and Plastic Index

ASTM D 4318 | AASHTO T 89 AASHTO T 90 X Quality Assurance
S&ME, Inc. - Spartanburg 301 Zima Park Drive Spartanburg, SC 29301

Project #: 1261-11-222B : Report Date: 12/2/11
Project Name:  Hicks Grove Road Bridge over CSX Railroad Test Date: 12/1/11
Client Name: Horsehead Corporation
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring #:  B-7 Sample #: 364 Sample Date: 11/11/11
Location:  SS-11 Type:  Split-spoon Depth: 3.5-5'
_§ample ]?_escription: Red bMI tan coarse to fine sangy SILT (A-4) _ _
Type and Specification. ... SEMEID # Cal Date: .~ - Type and Specification - S&MEID # . Cal Date:

Revision Date: 11/17/11 Quality Assurance
AASHTO T 88 (without Hydrometer)
S&ME Project #: 1261-11-222B Report Date: 12/2/11
Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation ‘
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring#:  B-6 “Sample #: 360 Sample Date: 10/31/11
Location: . S$S-10 Type: Split-spoon Elevation: 28.5-30'
Sample Description: Brown tan silty coarse to fine SAND with gravel
15 M1 34 "1/2"38 #4 #10 #20 #40  #60  #100  #200
100% L g L g ©
\‘
90% \\
80% \\\
70% \\
£ | 60 :
% A N
A
= |50% \\
3
@
5 \
& J40% : N
30%
20%
10%
0%
100 10 1 0.1 0.01
.. |Particle Size (mm) '
'As Defined by AASHTO : Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm Silt: <0.075 and > 0.002 mm
Coarse Sand <2.00 mm and > 0.425 mm Clay <0.002 mm
Maximum Particle Size  9.50 mm Gravel 11.1% Fine Sand 30.0%
Coarse Sand  26.4% Silt & Clay 32.5%

References: AASHTOT 88: Particle-Size Analysis of Soils AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Technical Responsibility: Brian Vaughan, P.E. QC Manager
Signature Position
S&ME,INC. 301 Zima Park Drive Spartanburg, SC 29301 B-6 (28.5-30') Grain.xls

Bal 53 _ 13172011 Grooving tool _ 79 1282011
LL 13859 . . 1/28/2011 - )
Oven T o313 . 1180kl . e T
Pan # Liquid Limit Plastic Limit
Tare #: Z-1 Z-2 | Z-3 7 9
A Tare Weight ) 15.97 16.68 16.77 ) 12.00 12.24
B Wet Soil Weight + A 3945 39.54 38.89 22.69 22.15
C Dry Soil Weight + A 33.84 33.83 33.09 20.37 20.01
D Water Weight (B-C) 5.61 5.71 5.80 2.32 2.14
E Dry Soil Weight (C-A) 17.87 17.15 16.32 8.37 7.77
F % Moisture (D/E)*100 31.4% | 33.3% | 35.5% ’ 27.7% | 27.5%
N # OF DROPS 35 27 19 : Moisture Contents determined
LL LL=F * FACTOR : by AASHTO T 265
Ave. Average 27.6%
ff;;;—_——_—,m N One Point Liquid Limit
N Factor N Factor
© 20 0.974 26 1.005
= 21 0.979 27 1.009
:;3 40.0 22 0.985 28 1.014
8 23 0.99 29 1.018
2 995 30 1.02
g 0 = 2: (1)‘000 -
E \\ - NP, Non-Plastic O
1§_ 30.0 quUId Limit 34
i Plastic Limit 28
v Plastic Index 6
250 - ' Group Symbol  A-4
10 15 20 25 30 35 40 100 "~ Molipomt Method
\\ceeee————— One-point Method [ ]

Wet Preparation ]  Dry Preparation L1 AirDried 1] ' % Passing #200 Sieve: 49.9%

Notes / Deviations / References:

AASHTO T 90: Determining the Plastic Limit & Plastic Index of Soils AASHTO T 89: Determining the Liquid Limit of Soils

Matt Jacobs 12/2/11 Brian Vaughan, P.E. 12/2/11
Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road B-7 (3.5-5') PlLxis
Raleigh, NC. 27616 . Page 1 of 1
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- S&ME

Form No: TR-126-T88-WH-1
Revision No. 0

Particle-Size Analysis of Soils

o 24/235
Form No: TR-126-T88-WH-1 % s &
Revision No. 0 . . . . ME
Revision Date: 11/17/11 Particle-Size Analysis of Soils Quality Assurance
AASHTOT 88 (without Hydrometer)
S&ME Project #: 1261-11-222B Report Date: 12/2/11
" Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring #:  B-7 ~Sample #: 360 Sample Date: 112111
Location:  S§S-12 ' Type: Split-spoon Elevation: 6-7.5'
Sample Description: Red brown tan coarse to fine sandy SILT
L5 L34 "12"38 #4 #10 #20 #40  H60  #100  #200
100% o o » — ‘ﬁk ® +———¢ &
\
90% \
. N
80%
70% : \
oo
2 160% 3
& e
= |50%
3
]
A 140%
30%
20%
10%
0%
100 10 1 0.1 0.01
Particle Size (mm)
As Defined by AASHTO Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm Silt <0.075 and > 0.002 mm
Coarse Sand <2.00 mm and > 0.425 mm Clay <0.002 mm
Maximum Particle Size  2.00 mm Gravel 0.3% Fine Sand 36.3%
Coarse Sand 9.7% Silt & Clay 53.6%

Revision Date: 11/17/11 Quality Assurance
AASHTOT 88 (without Hydrometer)
S&ME Project #: 1261-11-222B Report Date: 12/2/11
Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation ' ’
Client Address: * 300 Frankfort Road Monaca, Pennsylvania 15061
Boring #:  B-8 Sample #: 360 Sample Date: 11/2/11
Location:  SS-13 Type: Split-spoon Elevation: 3.5-5'
Sample Description: Red brown tan coarse to fine sandy SILT
"LS 'L "34 127318 #4 #10 #20 #40  H60  #100  #200
100% s ¢ T ®
90%
80% AN
70%
o0
£ 160%
&
-
g [50% \
£
& | 40% ' : Ns
30%
20%
10%
0% :
100 10 1 0.1 0.01
Particle Size (mm)
As Defined by AASHTO Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm : Silt <0.075 and > 0.002 mm
Coarse Sand <2.00 mm and > 0.425 mm Clay <0.002 mm
Maximum Particle Size  9.50 mm " Gravel 4.8% Fine Sand 37.9%
Coarse Sand 18.8% Silt & Clay 38.5%

References: AASHTO T 88: Particle-Size Analysis of Soils AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

References: AASHTO T 88: Particle-Size Analysis of Soils AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size

AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes

Technical Responsibility: Brian Vaughan, P.E. QC Manager

Signature Position

S&ME,INC. 301 Zima Park Drive Spartanburg, SC 29301 B-7 (6-7.5') Grain.xls

Technical Responsibility: Brian Vaughan, P.E. QC Manager
) Signature Position
S&ME,INC. ' 301 Zima Park Drive Spartanburg, SC 29301 B-8 (3.5-5') Grain.xls
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Form No. TR-D4318-T89-90
ﬁzzzzzz ZZ: 12007 Liquid Limit, Plastic Limit, and Plastic Index S&ME
ASTM D 4318 o AASHTO T 89 X AASHTO T 90 Quality Assurance
S&ME, Inc. - Spartanburg 301 Zima Park Drive Spartanburg, SC 29301
Project #: 1261-11-222B Report Date: 12/2/11
Project Name: ~ Hicks Grove Road Bridge over CSX Railroad Test Date: 12/1/11
Client Name: Horsehead Corporation :
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring#:  B-8 Sample #: 364 Sample Date: 11/2/11
Location:  SS-14 Type: Split-spoon Depth: 6-7.5'
Sample Description: Brown yellow red silty fine to coarse SAND (A-2-4)

Type and Specification . . S&ME_ID # ~ CalDate:  : Type and Specification . :

7537 15312011 . Grooving tool .
13859 1/28/2011° ¢
C7313 0 L1/30/2011 o e
Liquid Limit Plastic Limit
Tare #:
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS ' Moisture Contents determined
LL LL =E* FACTOR : by AASHTO T 265
Ave. Average
f—:‘; ;—'——_—_—_—'———_———ﬁ One Point Liquid Limit
N Factor N Factor
20 0.974 26 1.005
— 21 0.979 27 1.009
g% 22 0.985 28 1.014
5 23 0.99 29 1.018
2 24 0.995 30 1.022
g% 25 1.000
§ NP, Non-Plastic
2 | 250 Liquid Limit =~ ==---
- Plastic Limit NP
PlasticIndex NP
200 Group Symbol A-2-4
10 15 20 25 30 35 40 100 Multipoint Method
ettt ———————— One-point Method  []

Wet Preparation O] Dry Preparation [1  AirDried Y] % Passing #200 Sieve: 22.6%

Notes / Deviations / References:

AASHTO T 90: Determining the Plastic Limit & Plastic Index of Soils AASHTO T 89: Determining the Liquid Limit of Soils
Matt Jacobs 12/2/11 Brian Vaughan, P.E. 12/2/11
Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road B-8 (6-7.5") Plxls
Raleigh, NC. 27616 Page 1 of 1
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e S&ME

Form No: TR-126-T88-WH-1
Revision No. 0

Particle-Size Analysis of Seils

Revision Date: 11/17/11 Quality Assurance
AASHTO T 88 (without Hydrometer)
S&ME Project #: 1261-11-222B Report Date: 12/2/11
Project Name: Hicks Grove Road Bridge over CSX Railroad Test Date(s): 11/14 - 11/17/11
Client Name: Horsehead Corporation ‘
Client Address: 300 Frankfort Road Monaca, Pennsylvania 15061
Boring #:  B-8 Sample #: 360 : Sample Date: 11/2/11
Location: ~ SS-15 Type: Split-spoon Elevation: 43.5-45'
Sample Description: Brown red tan silty fine to coarse SAND with gravel
"5 "1 "3/4 "1/2"3/8 #4 #10 #20 #40  #60  #100 #200
100% 9 % 4 ®
S
90% - \\
30% AN
N
70%
g \
0,
2 60% \\
&
™ \
e 150%
1 N
'3
R« §40%
30%
Ne
20% |
10%
0%
100 10 1 ) 0.1 0.01
Particle Size (mm)
As Defined by AASHTO Fine Sand <0.425 mm and > 0.075 mm
Gravel <75 mm and > 2.00 mm : Silt : <0.075 and > 0.002 mm
Coarse Sand <2.00 mm and > 0.425 mm Clay <0.002 mm
Maximum Particle Size  9.50 mm " Gravel 11.0% Fine Sand 26.6%
Coarse Sand 35.7% Silt & Clay 26.7%
References: AASHTO T 88: Particle-Size Analysis of Soils AASHTO T 265: Laboratory Determination of Moisture Content of Soils
AASHTO T 89: Determining the Liquid Limit of Soils AASHTO T 90: Determining the Plastic Limit & Plastics Index of Soils
AASHTO T 2: Practice for Sampling Aggregates AASHTO T 248: Practice for Reducing Samples of Aggregate to Testing Size
AASHTO M 145: The Classification of Soils and Soil Aggregate Mixtures for Highway Construction Purposes
Technical Responsibility: Brian Vaughan, P.E. QC Manager
Signature Position
S&ME,INC. ' 301 Zima Park Drive Spartanburg, SC 29301 B-8 (43.5-45") Grain.xls



