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

1-14

' ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO, .30000.1.STR2473

COUNTY __Cabarrus

PROJECT DESCRIPTION _Proposed Caldwell Road (SR _1173) Grade
Separation_over the NS’NCRR _Railroad_in_Harrisburg

F.A. PROJ. NA

INVENTORY

NAD 8

RLII- A4.18 §.00
‘BEGIN CONST.

~Z.
Sz
23 END CONSTRUCTION
~ 0606

NOTE -~ THE INFORMATION CONTAWED HEREIN 1S NOT IMPLIED 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 PROJECY.

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

THE SUBSURFACE AND THE ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLWG.IND DESIGN, AND NOT FOR CONSTRUCYION OR PA

THE VARIOUS FIELD BORING LS CORES, AND SOL YEST DATA. AVARLABLE MA

REVEWED OR INSPECTED N M!.E!Gl BY CONTACTNG THE M. C. DEPARTMENT OF TRANW!AYM
GEOTECHNICAL ENGNEERNG UNIT AT- (39) J0T-6050, NEITHER THE SUBSURFACE PLANS ANO REPORTS,
NOR THE FIELD SORING LOGS, ROCK CORES, OR SOL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SON. ANO ROCK STRATA DESCRIPTIONS ANO WDICATED BOUNDARES ARE BASED ON A
GEOTECHNCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARRY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORNGS OR BETWEEN SAMPLED STRATA
WITHN THE BOREHOLE. THE LABORATORY SANPLE DATA AND THE N SITU ON-PLACEI TESY DATA CAN BE
RELIEO ON OMLY TO THE DEGREE OF RELIABIITY IERENT IN THE STANDARD TEST METHOO.
THE QBSERVED WATER LEVELS OR SOL MOSTURE CONDITIONS INDICATED N YHE SUBSURFACE
IN\'EST!OATINS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOL
MAY VARY Y WTH TME Y0 CLINATIC INCLUDING
Iwms. PRECIPITATION, AND WAD, AS WELL AS OTHER NON-CLINATIC FACTGRS,

THE BIDDER OR CONTRACTOR 1S CAUTIONED THAT DETARLS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMNARY ONLY ANO IN MANY CASES THE FINAL DESIGN DETALS ARE OFFERENT. FOR BIODING
AND CONSTRUCTION PURPOSES, REFER YO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESICN
INFORMATION ON THIS PROJECY, THE DEPARTMENT DOES NOT WARRANY OR GUARANTEE THE SUFFICENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINON OF THE
OEPARTMENT AS TO THE TYPE OF MATVERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR 1S CAUTIONED TO MAKE SUCH INOEPENOENT SUBSURFACE IVESTIGATIONS AS HE DKENS
NECESSARY YO SATISFY HMSELF AS YO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT, THE
CONTRACTOR SHALL MAVE NO CLAM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION 0? 'ME FOR
ANY REASON RESULTING FROM THE ACTUAL AT TRE SITE

THOSE INDICATED IN THE SUBSURFACE INFORMATION,

———%

PERSONNEL
D. Racey

J. Gilchrist

. M. Renza

D. Jenks

INVESTIGATED BY FOR, Inc.

CHECKED BY P. Alton, P.E.

SUBMITTED BY___FOR, Inc.

DATE _ April 2012, Revised Dec. 2012

i, (R
m Ilnnl\\\\\




PROJECT REFERENCE NO. SHEET NO.

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION P-5208F 2

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL _DESCRIPTION GRADBATION ROCK DESCRIPTION TERMS ANO DEFINITIONS
"WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE. HARD FOCK 15 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED -
SUIL 15 CONSIOERED 70 BE THE NCONSOLIDATED, SEMI-CONSILIDATED, O WEATHERCD EARTH MATERIALS UNIFGRM_ - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO AOCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM (BLLUV) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
NUDU s POORLY GRADED) SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.I FOOT PER 60 BLOWS. |AGUIFER - A WATER BEARING FORMATION OR STRATA.
180 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (ARSHTO 1206, ASTM D-1586). SO GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES. IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE |, —
c!aﬁslﬂi"glgmg 15 B?SE? ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULAR]TY OF GRAINS OF WEATHERED ROCK. ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN OERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY OIVIDED AS FOLLOWS i} ‘
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, o111 DIVIOED S FOLLOWS: ARGILLACEQUS ~ APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS.
VERY STIFF, GARLSUTY CLA,WOIST T IFERBECDED FIHE SMD LNERS.HEHY BUSTE AT-6 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SFT N VALUES > 100 OR MAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE. SLATE, ETC.
e ROCK (WRi BLOWS PER FOOT IF TESTEO. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPQOSITION > Y, T FINe 10 COARSE GRAIN TGNEOUS AND METAMORPHIC FOCK TRAT | AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS QRGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAGLIN, ETC. ARE USED IN DESCRIPTIONS CRYSTALLINE 7 427241 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (= 35% PASSING *200) (> 35% PASSING *260) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 7 2L, GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE,
GRauP a1 Ta3] a2 palaslas]arlataz a8 COMPRESSIBILITY Nt CRYSTALLINE P e T A . ROCK TYPE OLLUIY - ROCK FRACMENTS MAED WIT SO DEPOSITED BY GRAVITY ON SLOPE 08 AT 80Tk
CLASS. ) A3 | A6 A SLIGHTLY COMPRESSIBLE LICUID LIMIT LESS THAN 3t INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC, OF SLOPE.
T MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 31-50 CORSTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELO ; .
SYMBOL RN HIGHLY COMPRESSIBLE LIOUIO LIMIT GREATER THAN 50 SEDIMENTARY ROCK [T T Pt REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED CORE_RECOVERY (RECY - 1OTAL LENCTH OF AL MATCAICL RECOVERED IN THE CORE BAFREL DIVIDED BY TOTAL
: i L SHELL BECS, ETC. ¥
* LAssING LT | e PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF ICNEQUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
. CRANULAR| cay | S CRGANIC MATERIAL CReNLoR ST - S QTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK,
» 200 |15 Mx[25 Mx|18 MX|35 Mx]35 Mx|as mxlss Mx|3s mn|3s sevfas M3 My SCILS TRACE OF ORGANIC MATTER 2 -3 357 TRACE |- 107 FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JODINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER DIP_ - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
! LITTLE ORGANIC MATTER 3-5% 5 - 127 LUTE 16 - 207 HAMMER IF CRYSTALLINE. HORIZONTAL. .
gg?w’»“’:;x o w 40 MX[41 MN 40 MX 141 MN |50 x| 41NN [0 MXTTMN gop s wiTH MODERATELY ORGANIC 5 2 - 20% SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, OIP _DIRECTION (DIP AZIMUTHI - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
10 10 i N (1N 1ok 10 O (MY e on Gy | HIERY 0RGANIC 107 5207 HIGHLY  35% AND ABOVE W SLL) gﬁv:rgvhssg:t flsga::;‘usgecmm FACE SHINE BRIGHTLY., ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
CROP DOfR|_© e 2 AN 18 M2 RIS e ’23353?!50; RoanIC GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP T0 LALT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SOILS . SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
ggu:«;lmss gﬁo;gms. eme | SILTY or cLavey | sty | cLavey | ORGANIC pVA. WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER ORILLING (L1 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME QCCASIONAL FELDSPAR LLEL 70 THE
mremgs 5 [SAND| GRAVEL AND SAND | SOILS | SOILS MATTER v_ STATIC WATER LEVEL AFTER 24  HOUAS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. EISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES,
CERFATIG o — MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR T0 \VA PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOIO ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS FARENT MATERIAL.
45 8 EXCELLENT TO Gaop . FAIR TG POOR POOR PODR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRAGE O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEOIMENTS DEPOSITEQ 8Y
- T R T THE STREAM.
PLOF 4-7-5 SUBGROUP IS = LL - 30 ;PLOF A-7-6 SUBGROUP IS > LL - 30 MODERATELY ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELOSPARS OULL HE STRE
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |EOBMATION (FMJ - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED o Test BORING | MNOD.SEV.  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK" SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL. TYPE CONSISTENCY B e B s Z?QWSJILE%?;%:‘;::LFB G:: i TEST BORING $‘ W/ CORE I£.JESTED. HOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ; g
GENERALLY VERY LOOSE “ SOl SYMBAL €D auser soRING O SPT N-VALUE | tseva IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 15 SHALL CONPARED 10
vy LOOSE 47018 EXTENY. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN, .
MATERIAL MEDIUM DENSE 12 70 38 N/ ARTIFICIAL FILL (AF) OTHER _Q. CORE BORING SPY REFUSAL IF_TESTED, Y] PT N v > 188 BPF LENS ~ A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
{NON-COHESIVE> ey e 32 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED, ROCK FABRIC ELEMENTS ARE DISCERNIBLE BUT |MOTILED (MOT.)- IRREGULARLY MARKEQ WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
> e m—  INFERRED SOIL BOUNDARY O  MONITORING WELL v SEV) THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINACE,
VERY SOFT ] @.25 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A EGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY A - 27104 2.25 10 8.50 =7 INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, YIELOS SPT N VALUES ¢ 1o gPr | INTERVENING IMPERVIGUS STRATUM,
N T SHEZ
32}2:;‘1\' Fiig ML es 19 e ermeet * ALLUVIAL SOIL BOUNARY - INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT .DISCERMIBLE, OR OISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 10 38 27104 R LuviaL Y O o LaieeToR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S AOCK_OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 25/025  DIP & DIP DIRECTION OF : ALSO AN EXAMPLE. . ROCK SEGMENTS EGUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
- ROCK STRUCTUR AR EXPRESSED AS A PERCENTAGE.
TEXTURE OR CRATN SIiE 0CK STRUCTURES @  cone peneTROMETER TEST ROCK_HARDNESS
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARF PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPAOLITE 1SAP) - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
us. 0. SIEve size ) 748 21 mz se 200 . ®  SOUNDING ROD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK. . [MATELY UNIFORM THICKNESS AN
- . 98 042 825 0075 O SILL_ - AN INTRUSIVE BOOY OF IGNEQUS ROCK OF APPROXIMATELY H
— ABBREVIATIONS HARD O e A 0 BY WAIFE OR PICK GNLY WITH DIFFICULTY. HARD HAMNER BLOWS REQUIRED RELATIVELY THIN COMPARED VITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Connet FINE SILT cLay AR - AUGER REFUSAL MED. - MEOIUM v - veRY H HAND SPECIMEN, 10 THE BEODING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (CoB.! 1GR.} (CSE. S0 F S04 1S (L) BT - BURING TERMINATED MICA. - MICACEQUS VST - VANE SHEAR TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES 10 @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
CL.- CLAY MOB. - MODERATELY - UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED SFPLAES
et 3 = o2 aes oo CPT - CONE PENETRATION TEST NP - NON PLASTIC 77 DRY UNIT WEIGHT 8 MODERATE BLOWS. STANDARD_PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
CSE. - COARSE ROWY. EMB. - ROADWAY EMBANKMENT HEDLu R B e e e oo A 140 LB, HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF I FOGT INTO SOIL WITH
SOIt. MOISTURE - CORRELATION OF TERMS gr: - g\'{'&’zmgf‘:éza’s:;m rest §SP~ 'Sz’;;”gzlbgf R ig-z—ttﬁ«ﬁmw POINE 0F & GEOLOGIST'S PICK. A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL TO OR LESS
SOIL M TURE SCALE F M P - o * - N THAN 0.1 FOOT PER 60 BLOWS.
L TERBERG LMD e e GUIDE FOR FIELD MOISTURE DESCRIPTION | o - vOID RATIO SL.- SILT, SILTY SS - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS - TOTAL LENGTH OF STRATA MATERIAL RECOVERED GIVIOED 8Y TOTAL LENGTH
F - FINE SLI - SLIGHTLY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MOOERATE BLOWS OF A PICK POINT. SMALL, THIN g;“g;ga‘m": A?fo%;\és‘ss?gcis' A%TE;CELNT or, o SRR 1AL
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY FOSS. - FOSSILIFEROUS TCR - TRICONE REFUSAL RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
SAT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES TR. - TRACE RT - RECOMPACTED TRIAXIAL | ygRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STRATA ROCK QUALITY QESIGNATION (SROM - A MEASURE OF ROCK OUALITY DESCRIBED BY
L | LIGUID LIMIT FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING T ] M N TH AN AT R v BY TOTAL LENGTH OF ROCK SEGMENTS WITHIN A STRATUM £QUAL TO GR GREATER THAN 4 INCHES OIVIDED BY THE
ast FRAGS, - PR - MoisT! CALIFC 50 0R MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY B ERR o S A AL R el o
. - - FINGERNAIL. .
SEMISOLID; REGUIRES ORYING 70 .
e - - WET -t ATTAIN OPTIMUM MOISTURE EGUIPMENT USED ON SUBJECT PROJECT . FRACTURE SPACING BEDDING J0PSOL {75, - SURFACE SDILS USUALLY CONTAINING CROANIC MATTER.
1 nu LIMIT
P HAMMER TYPE: TERM SPACING 1eRY THICKNESS BENCH MARK: SEE BELOW
DRILL UNITS: ABVANCING T00LSz VERY THICKLY BEDDED > 4 FEET
om L OPTIMUM MOISTURE - MOIST - M SOLID: AT OR NEAR OPTIMUM MOISTURE ] cur oirs autamatic 7] manuaL ;’ﬁgg WIoE ';"?g ::“F“Ee‘g FEET THICKLY BEDOED 15 - 4 FEET
SL_L SHRINKAGE LIMIT ] wosne s- THINLY BEODED 0.6 - L5 FEET ELEVATION: FT.
- D MODERATELY CLOSE 170 3 FEET VERY THINLY BEODED 0.03 - .16 FEET
6" CONTINUOUS FLIGHT AUGER X . - .
- ORY - Oy ATTAIN GPTIMM MOSTURE O s o s Vemv cLose UESS THAN as FeeT THICKLY LAMINATED 0.8 - 0.3 FEET NOTES:
8 HOLLOW AUGERS e THINLY LAMINATED < 0.008 FEET TBM I: BL-F6 N: 573,185.6688 E:1,501,467.8690 ELEV. = 636.32 FT.
PLASTICITY [ ovessc [] e eace Fivcer sivs . 03 TNDURATION TBM 2:BL-F4 N: 573,i31.3088 E:1,501,i7L.056! ELEV. = 639.84 FT.
PLASTICITY INDEX PH ORY STRENGTH [ rons.case R FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC. TBM 3:BL-F5 N:573,874.983 E:1,500,999.0037 ELEV. = 672,99 FT.
.~CARBIDE INSERTS
NONPLASTIC 0-5 VERY LOW CME-55 I+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 6-15 SLIGHT casing [ w/ Aovancem - GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM [ eosra . 0 . HAND TOOLSH
HIGH PLASTICITY 26 OR MORE HIGH BLE HOIS TRICONE steec TeeTH | [] POST HOLE DiGOER MODERATELY INDURATED ggg:«!(ss %Ts lss 35:?:13:50"?3»:‘ Astmp*:s WITH STEEL PROBE:
COLOR 0 ] wicone__ -tmcecams. | ] Hewo vcer -
] souome oo INBURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUOE COLOR OR COLOR COMBINATIONS {TAN, RED, YELLOW-BROWN, BLUE-GRAY). X] core 17 0 DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TG DESCRIBE APPEARANCE. 1 O 0 VANE SHEAR TEST EXTREMELY INOURATED SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE:
SAMPLE BREAKS ACROSS GRAINS.

REVISED 03/23/08
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NC Engineering License # F-0266
December 20, 2012
Project No.: 50000.1.5TR24713
TIP No.: P-5208F
F.A. Number: N/A
County: Cabarrus
- Description: Proposed Caldwell Road (SR 1173) Grade Separation over the NS/NCRR
Railroad in Harrisburg

SUBIJECT: Geotechnical Report — Inventory

Project Description

The referenced project consists of the construction of approximately 0.4 miles of new roadway, including a
220-foot long bridge for the proposed Caldwell Road (-L-} Grade Separation over NCRR/NSRR in Harrisburg,
Cabarrus County, North Carolina. In addition, approximately 400 feet of proposed roadway will be
constructed for the realignment of Harrisburg Industrial Park Drive (-Y2-). Several smaller Y-line roads for
business driveways (DRRT1, DRLT1, DRRT2 & DRRT3) will have grades raised to meet the proposed
Caldwell Road. The proposed roadway begins approximately 1400 feet south of the existing railroad tracks
and ends approximately 700 feet north of the tracks.

The initial geotechnical field investigation was performed in February of 2012. During this time period, a
total of fifteen (15) standard penetration test (SPT) borings were advanced with an ATV-mounted CME-55
drill rig with an automatic hammer. Seven roadway borings (R-1 through R-7) and eight bridge borings
were performed. A supplemental geotechnical field investigation was performed in September of 2012
due to the addition of temporary MSE retaining walls and the realignment of Harrisburg Industrial Park
Drive (-Y2-). Initially, borings R-4 and R-5 were performed approximately 45 and 20 feet right, respectively,
of the proposed centerline of Harrisburg Industrial Park Drive. The alignment of the road was then shifted
back to the existing alignment of Harrisburg Industrial Park Drive, which is located approximately 125 to
150 feet north of its originally proposed location. Therefore, F&R performed two additional borings, S-4
and S-5, along the existing alignment of Harrisburg Industrial Park Drive in order to explore the subsurface
conditions with respect to design of the road. During this time period, five additional SPT borings (S-1
through S-5) were performed. The temporary MSE walls will be used for staged construction during fill
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placement. Representative soil and rock samples were collected for visual classification in the field and for
laboratory analysis by F&R’s testing laboratory.

The following alignments were investigated:

Line Station(#)
-L- 12+50.00 to 33+75.00
-Y2- _ 10+00.00 to 15+50.00

Areas of Special Geotechnical Interest

1) Soft, Loose and Wet Soils: The following areas contain relatively soft or loose and/or wet soils that
have the potential for subgrade problems during construction:

Line Station (#)
-L- 14+95, left
-L- 20+10, left
-L- 27+00 to 28+00
-Y2- 13+92, left

2) Cohesive Soils: The following areas contain cohesive soils that have the potential to cause subgrade
problems during construction, embankment stability or long-term settlement problems:

Line Station ()

-L- 17+45, left

-L- 22+309, right

-L- 25+00 to 26+00
-L- 29+50 to 32+50, left
-Y2- 12+66, right
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Physiography and Geology

The project is located in the Charlotte Belt of the Piedmont physiographic province of North Carolina.
More specifically, it is located just south of an area referred to as the Concord Plutonic Suite. Rock in this
area is mapped as Syenite, Gabbro, Metamorphosed Mafic Rock, Metavolcanic Rock, and Metamorphosed
Quartz Diorite. Based on visual observation of the rock core samples obtained from this site, it appears
that the rock is predominantly metamorphosed quartz diorite. The virgin soils are the residual product of
in-place chemical weathering of rock that was similar to the rock presently underlying the site.

The ground surface along the proposed Caldwell Road alignment generally slopes upward from an
elevation of approximately 606 feet at the beginning of the project (Station 12+50) to an elevation of
approximately 682 feet at the end of the project (Station 33+75). The proposed grade will require up to
approximately 30 feet of fill to be placed at End Bent 1 and up to approximately 29 feet of fill to be placed
at End Bent 2. The proposed road ties into the existing Caldwell Road at each end of the project.

The existing ground surface along the proposed Harrisburg Industrial Park Drive alignment generally slopes
downward from a maximum elevation of approximately 643 feet at the beginning of the road at Caldwell
Road (Station 10+45.25) to an elevation of approximately 637 feet at the end of the road (Station 15+00).
The proposed grade will require up to approximately 28 feet of fill to be placed at the beginning of the

road where it ties into Caldwell Road. The proposed road then ties into the existing Harrisburg Industrial
Park Drive at Station 15+00.

Soils Properties

The subsurface conditions discussed below and those shown on the attached drawings, represent an
estimate of the subsurface conditions based on interpretation of the boring data using normally-accepted
geotechnical engineering judgments. The transitions between different soil strata are usually less distinct
than those shown on the Borelogs. Sometimes the relatively small sample obtained in the field is
insufficient to definitively describe the origin of the subsurface material. Although individual soil test

borings are representative of the subsurface conditions at the boring locations on the dates shown, they
are not necessarily indicative of subsurface conditions at other locations or at other times.

Soils within the area of this project have been divided into three categories: surficial materials (topsoil &
asphalt), roadway embankment/artificial fill, and residual soils.

Surficial Materials: Asphalt was encountered at the surface of borings EB1-A, EB1-B and B2-A and the
thickness was measured to be approximately 8 to 9 inches at each location.

Topsoil/rootmat was encountered at the surface of all of the remaining borings except R-2 where fill was

encountered at the surface. The topsoil ranged in thickness from approximately 0.2 to 0.3 feet, except at
boring R-5 where the thickness was approximately 0.7 feet.
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Roadway Embankment/Artificial Fill: Roadway Embankment Fill or Artificial Fill was encountered below
the asphalt or surficial organic soils at all borings. The fill typically consisted of soft to stiff sandy and silty
CLAY (A-6, A-7-5 & A-7-6) and soft to stiff sandy and clayey SILT (A-4 & A-5) and extended to depths
ranging from approximately 1 to 13.2 feet below the existing ground surface. The depth of the fill generally
increased towards the railroad and increased from the left towards the right side of the road. The SPT N-
values in the fill ranged from 2 to 19 blows per foot (bpf), which is indicative of poorly compacted (typically
0 to 4 bpf) to well compacted (typically 8 bpf and higher) soils.

Residual Soil: Residual soil was typically encountered below the Roadway Embankment fill/artificial fill at
all borings. The residual soil typically consisted of medium stiff to hard sandy SILT (A-4), dense to very
dense silty SAND (A-2-4), and stiff to very stiff clayey SILT (A-5). Borings R-5, R-6, R-7 and S-5 were
terminated in residual soil at depths of 25, 15, 10 and 10 feet, respectively.

Rock Properties

Weathered rock (WR) and/or crystalline rock (CR) was encountered below the Roadway Embankment at
boring B1-B and below the residual soils at the remaining borings, except at borings R-5, R-6, R-7 and S-5
as noted above. The rock was encountered at depths ranging from 3.5 to 38.5 feet (elevations ranging
from ~598.1 to 651.0 feet). Soil was re-encountered below the weathered rock in borings EB2-A and R-3
and was approximately 3.9 and 8.2 feet in thickness with SPT N-values of 98 and 45, respectively. Rock was
then re-encountered and extended to boring termination. All of these borings terminated in rock at depths
ranging from approximately 8.6 to 30.9 feet (elevations ranging from ~604.1 to 638.2 feet). In accordance
with the NCDOT legend, weathered rock is defined as residual material exhibiting an SPT N-value of at
least 100 blows per foot and crystalline rock is defined by SPT refusal (i.e., 60/0.1’ or 60/0.0’).

Rock coring was performed at the interior bent bridge borings (B1-A, B1-B, B2-A & B2-B). The coring
extended from 11.9 to 16.2 feet below the level of SPT refusal. The rock consisted of moderately hard to
hard, moderately severely weathered to fresh, Metamorphosed Quartz Diorite. Isolated zones of lost core
recovery was noted in borings B1-A, B1-B and B2-B, which may be indicative of relatively thin soil seams or
weathered rock. The Recovery of each core run and the Rock Quality Designation (RQD) of each core run
were measured by F&R staff and are indicated on the Borelogs and Core Boring Reports. The recoveries
ranged from 87% to 100% in all of the borings. Typically, lower RQD’s were measured in the upper 4 to 6
feet of the cored rock and ranged from 24% to 77%. Higher RQD’s were measured below these depths and
ranged from 84% to 100% where the borings were terminated.
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Groundwater Properties

Water levels were measured in the borings immediately after drilling and after a stabilization period of at
least 24 hours, except at borings EB1-A and EB1-B where the borings were backfilled immediately after
drilling due to their location in the existing road. Groundwater was measured immediately after drilling in
the borings at depths ranging from 10.5 to 28.4 feet, and elevations ranging from 603.7 to 644 feet. No
groundwater was encountered immediately after drilling in borings R-1, R-3, R-6, R-7, 5-1, $-2, $-3, -5 and
EB1-A. Stabilized groundwater was measured in the borings at depths ranging from 3.3 to 14.8 feet, and
elevations ranging from 606.9 to 644.5 feet. Stabilized groundwater was not measured in borings 5-3, 5-5,
EB1-A and EB1-B and was not encountered in borings R-6 and R-7. The soil moisture in the recovered soil
samples was generally described as moist or wet below the measured groundwater levels. Above the
measured groundwater level, the soil moisture was generally described as moist.

Please do not hesitate to contact us if you have any questions regarding this report or if you need
additional services.

Sincerely,
FROEHLING & ROBERTfO\“,‘ mﬁ,
\\ \‘\ .C.A.R (
(1e9% &,ﬁtﬁ»;&' SEAL ¥ g
W. Patrick Alton, ‘;D: . 013’2;[5\2' . = Daniel K. Schaefer, P.E.
Py MR~ .
Geotechnical Engi r% ; 6‘4.6‘.“' ‘\o*\\\\ Raleigh Branch Manager

X
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Earthwork Balance Sheet

. Volumes in Cubic Yards
PROJECT: P-5208F COUNTY: Cabarrus DATE: 1/21/2013 COMPILED BY: WEI SHEET _ OF __ SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK |UNDERCUT UNSUIT. |SUITABLE| TOTAL ROCK EARTH | EMBANK.] BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. | UNCLASS. +20%
Phase |
L Rt. Temp. 12+05.00 L Rt. Temp. 23+20.00 33 833 288 288 346 487 487
L 23+50.00 L 25+36.68 25,060 25,060 30,072 30,072
L27+63.56 L 29+90.00 17,184 17,184 20,621 20,621
Y2 Lt. 10+17.92 Y2 Lt. 15+50.00 10 50 10 15,384 15,384 18,461 18,451 50 50
SUBTOTAL 843 | 50 I 843 [ 57,916 57,916 69,500 69,144 437 537
PSS AL LA T LA LA LTSS AL TS AA LSS A A LSS AL AL NS LA LSS NS SSLLD A AL LA AT AL AL AT ST L NS &’ff/ff!ﬁ?ffffffﬁ’}/f;’ff/fxﬁ" SIS SIS
Phase II -
L Lt 12+50.00 L Lt. 23+50 338 25 338 20,471 20,471 24,565 24227 25 25
DRLT1 10+30.00 DLT1 11+32.00 13 13 1,147 1,147 1,376 1,363
I SUBTOTAL 35] 25 351 21,618 21,618 25,941 25,590 v 25 25
U o o o o o o N o o W o o o W o o o o o o e o o o o o o o o o ot o o o
Phase III
L Rt. 12+50.00 L Rt. 23+50.00 10 25 10 20,325 20,325 24,390 24,380 25 25
L 29+90.00 L 33+75.00 3 50 3 4,937 4,937 5,924 5,921 50 50
Y2 Rt. 10+17.92 Y2 Rt. 15+50.00 17 17 9,790 9,790 11,748 11,731
DRRT3 10+12.04 DRRT3 11+85.00 13 13 1,668 1,668 2,002 1,989
SUBTOTAL 43 75 36,720 36,720 44,064 44,021 75 75
o ot o W o o o W W ﬁ%’?ﬁ LIS LSS LIS SIILL. SIS L, A A LT
SUBTOTAL
’fffff{f{ffff WA A o AW YA W{;’{Af AT f{{é’ﬁ /5#1:”'6?’/‘,«{-"’ A {{;}2’,;}:3" {5';{'6? A f,-;"gf;'{,;;"f/; VAL AT SIS, ff/ff;’/{f’ AN
TOTAL 1,237 , 16,254 254 , , 487 637
MATERIAL FOR SHOULDER CONSTRUCTION 625 625 750 750
LOSS DUE TO CLEARING & GRUBBING 200 -200 200
ADDITIONAL UNDERCUT |
ROCK WASTE TO REPLACE BORROW
ADJUST FOR ROCK WASTE
WASTE IN LIEU OF BORROW 487 487 487
PROJECT TOTAL 1,037 150 1,037 116,879 116,879 140,255 139,218 150 150
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT -6,961
GRAND TOTAL 150 1,037 116,879 116,879 140,255 146,179 150 150
SAY 150 1,100 147,000 150

NOTE: APPROXIMATE QUANTITIES ONLY. UNCLASSIFIED EXCAVATION, FINE GRAD]NG CLEARING & GRUBBING, BREAKING OF EXISTING PAVEMENT, AND REMOVAL OF EXISTING PAVEMENT
WILL BE PAID FOR AT THE CONTRACT LUMP SUM PRICE FOR "GRADING".
EST. DDE =410 CUBIC YARDS

GEOTEXTILE FOR SOIL STABILIZATION = 300 SY

PER GEOTECH RECOMMENDATION, ESTIMATED 300 CUBIC YARDS OF UNDERCUT (CONTINGENCY) TO BE USED IN THE DISCRETION OF THE RESIDENT ENGINEER.

P5208F _balance_sheet_130121.xls : Balance Sheet

1/21/2013 10:55 AM



REVISIONS

R/W REVISION -~ 5/23/i12 - ELIMINATED PUE ON PARCEL NO.2,PLACED PUE ON PARCEL NO.LREVISED TCE & PDE.
R/W REVISION - 7718712 ~ MODIFIED TCE ALONG PARCEL 2F TO ACCOMMODATE EROSION CONTROL MEASURES. BAM
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