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SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL_DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
"WELL, GRADED - INDICATES A GODD REPRESENTATION OF PARTICLE SIZES FROM FINE 10 COARSE. HARD ROCK 15 NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER
SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS UNIFORM - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. B :
f::u:xssgsl:%g?aggno:lm AT gogim ilélgr;;Al:?gERYsngR. Asmr J'rm LESSTSMTSA;JSBS) o POORLY CRADED) o VTURE OF UNIFORM PARTICLES OF Tub OR VORE SIZES. SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EOUAL TO OR LESS THAN .1 FODT PER 60 BLOWS. |ADUIFER - A WATER BEARING FORMATION OR STRATA,
1 CORDING Al N N (AASHTO 1206, -1586). _GAP-GRADED - MIX UNI L bl IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SGIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR, R HAVING & NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIEF, GRALSLTY CLY, WIST MITH WTERGEDGED FIRE. SMD LYERS.HEWL PLASTE A-7-5 SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108
R " e ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TD RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASGIFICATION MINERALOGICAL COMPOSITION r— 25 % FINE 70 CORRSE CRATN TONEOUS AND WETAMDRPHIC FOTK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS CUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCR (CRb 5 -4Z7_44 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
cLASS, (S 35% PASSING *208) (> 35% PASSING *200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. 777 onEIss, GesBro, ScHIST, ETE. CALCAREOUS (CALC. - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
— — 1 FINE T0 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a1 [a3] A-2 a4 Jaslas]a7 COMPRESSIBILITY gggﬁgg{)ﬁmﬁ CEDIMENTARY ROCK THAT WOULD YETLD SPT REFUSAL IF TESTED, ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cLASS.  |A-1-a]A-1-b) -2-a]a-2-5-2-8]a-2-7 SLIGHTLY COMPRESSIBLE LIDUID LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
(133 by MDDERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@ COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD CORE RECOVERY REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
SYMBOL b38o38esca 0 %%& HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (sgglMENTARY ROCK L T I g:g&egggg.& Tncocx TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED TENGTH OF CORE RUN AND EXPRESSED AS AA‘QERCENT“GE,
7 PASSING SiLT- PERCENTAGE OF MATERIAL — V;IEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
* 10 58 MX) GRANULAR MUCK, GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
4D 130 jsd Mk |5 M sous | ghus | PEAT CRCANIC MATERIAL SOILS SOILS OTHER MATERIAL FR ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER T T v PLANAR FEAT D FROM THE
= 200 |15 Mx [25 Mx|10 Mx|35 mx|35 mx|35 Mx|as mx]35 M |36 mN|36 MN{3s MN SoILS TRACE OF ORGANIC MATTER 2 - 3% 3-852 TRACE 1- 10 ESH . : g DIE. - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINE
LITTLE ORGANIC MATTER 3 s P it B HAMMER IF CRYSTALLINE. HORIZONTAL.
LIUID LIMIT 42 MX[41 MN [4D MX |41 MN (42 MX |41 M [40 MK |41 0N SOILS WITH MODERATELY ORGANIC 5 - 19% 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP 119 MX |19 MX[11 MN |11 MN 1B MX |10 MX {11 MN |11 MN LITTLE OR WiGHLy | HIGHLY ORGANIC s 520 HIGHLY 357 AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH,
OF A CRYSTALLINE NATURE.
GROUP INDEX| @ [) wx |12 Mx|1s mx|No Mx|  MODERATE FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
® AL L AMOUNTS OF ggff;‘ ic GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO ONE ANOTHER PARALLEL 10 THE FRACTURE.
USUAL TYPES|STONE FRAGS.|. | o1 1y o cLaveY | sty | cLavey ORGANIC Z__ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH, OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  IGRAVEL,AND o\ | soavel anD SAND | SOILS | SOILS MATTER 4 STATIC WATER LEVEL aFTER 24 HOURS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
::;.E:::I;; SaND — MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Zew PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
s a EXCELLENT TO 600D Faim 1o poor | FAIR IO | poom unsurreete ZONE. OR WATER BEARING S DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LDSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPDSITED 8Y
N . THE STREAM,
PIOF A-7-5 SUBGROUP IS = LL - 38 :PI OF A-7-6 SUBGROUP IS >LL - 38 ELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH  |.FORMATION (FMJ- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED sp1 TEST BORING MDD, SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES *CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SoIL Type | COYPACTNESS OR | pengrration RESISTENCE COMPRESSIVE_ STRENGTH z?;ﬁgwsﬁgmﬁ'ggﬁs'g::% N(RE) DU TEST BORING $» W/ CORE N £_IESIED, WOULD YIELD SPT _REF! JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
N-VALUE) (TONS/FT2 ) JOINT
SEVERE ALL RDCK EXCEPT QUARTZ DISCOLORED OR STAINED,ROCK FABRIC CLEAR AND EVIDENT BUT REOUCED R y MPARED T
GENERALLY VERY LOOSE <4 SOIL SYMBOL @ AUGER BORING )~ SPT N-VALLE | (gEVs IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME —%ngfATESALSHE;:EhI:‘(E RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
LODSE 4 70 18 EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
GRANULAR .
MATERIAL MEDILM DENSE 10 30 e ARTIFICIAL FILL 1AF) OTHER -(:} CORE BORING @~ sPT REFUSAL IE_TESTED, VIELOS SPT N VALUES > 180 8PF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NDN-COHESIVE) DENSE 32 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |MOITLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE »50 ™ SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
— R O MONITORING WELL W SEV) THE MASS IS EFFECTIVELY REOUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT 3 prp - INFERRED SOIL BOUNDARY REMAINING. SAPROLITE 1S 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 SOFT 2704 8.25 10 2.59 === INFERRED ROCK LINE A PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN, IF TESTED, YIELOS SPI N VALUES < 109 BPF INTERVENING IMPERVIOUS STRATUM.
:LLTY_RCI‘A?.Y MEEITL::F STIFE ; ];g ?5 85710 18 INSTALLATION COMPLETE ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIOUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(ConESIve) VERY STIFF 15 10 30 P TTvweT ALLUVIAL SOIL BOUNDARY (O SLope INDICATOR SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK_OUALITY DESICNATION IROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >3 >4 25025  DIP & DIP DIRECTION OF INSTALLATION ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUETURES @ CONE PENETROMETER TEST ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REGUIRES W‘ RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE DR FABRIC OF THE
P N o iy N A o Swwmwe e SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 042 025 0075 0.053 sut - VE BODY US ROCK OF APPROXIMATELY
ABBREVIATIONS HARD ‘;g"og‘; A?ﬁ":;%Eng;"’;:;FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL cg::gs 2::5) SILT cLaY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ’ TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) 1CoB) GRS (CSE. S0 ® Do (SL) €L BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE ~ POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
» SD. . CL. - CLAY MOD. - MODERATEL Y %~ UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED P PLANE
GRAIN MM 305 7 2.0 8.25 .25 .005 CPT - CONE PENETRATION TEST NP - NON PLASTIC 7Y~ DRY UNIT WEIGHT BY MODERATE BLOWS.
SIZE N 12 3 CSE. - COARSE ORG. - ORGANIC ? MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS N OR BPF)OF
. e Con BE EXCAVGTED IN SMELL CHIPS T0 PEICES & INCH MAXILUM S.ZE BY HARD BLOWS OF THE A 148 LB, HAMMER FALLING 38 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOIL_MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE_ABBREVIATIONS CIST'S PIC A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TO OR LESS
oI VOISTURE SCALE TIELD MOTSTURE DPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. THAN 2.1 FOOT PER 60 BLOWS.
GUIDE FOR FIELD MDISTURE DESCRIPTION | e - VvOID RATIO SD. - SAND, SANDY §S - SPLIT SPODN SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TD SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN SIRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUIDS VERY WET, USUALLY FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTAGE.
(SAT) FROM BELOW THE GROUND WATER TABLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | yery CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK, PIECES 1 INCH L e O s DIVIOED BY THE
LL LIOUID LIMIT FRAGS. - FRAGMENTS @ - MDISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
ouastie [T HI. - VIGHLY v - VERY RATID FINGERRALL TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
SEMISOLID; REQUIRES DRYING TO - TQPSOIL TS - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
R?:lf‘g - WET - W) ATTAIN OPTIMUM MDISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
| PLASTIC LIMIT TERM TH X
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: VERT;E—Z‘:E Moass_mrp:m L er VERY THEKLY BEDDED S & FEET BENCH_MARK:
oM_L OPTIMUM MOISTURE - MOIST - (M) SOLID: AT OR NEAR OPTIMUM MDISTURE n " autoMatic  [] menuaL WIDE 310 10 FEET THICKLY BEDDED L5 - 4 FEET
L GE LIMIT [ wosus e Cav B MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.6 - 1.5 FEET ELEVATION: £l
T - [ e contimuous FusHT aucer CORE S1ZE: cLosE .16 70 LEEET VERY THINLY BEDDED .83 - 016 FEET
- DRY - D B L WeTER 10 O ) VERY CLOSE LESS THAN 2.6 FEET THICKLY LAMINATED 2.008 - .03 FEET NOTES:
ATTAIN OPTIMUM MDISTURE Bk-51 8" HOLLOW AUGERS [ - THINLY LAMINATED < 2.008 FEET FIAD: FILLED iMMEDIATELY AFTER DRILLING
PLASTICITY [ eve-ase ] wero Face Fincer Bits O INDURATION
PLASTICITY INDEX D DRY STRENGTH FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
L X 7] unc.-cersioe nserTs "
NONPLASTIC 25 VERY LOW [ cme-sse O FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT [ cosine [ wr eovancen T GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEOIUM g
PORTABLE HOIST TRICONE *STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HIGH O g E HD AUGER DERATELY IND BREAKS EASILY WHEN HIT WITH HAMMER,
TRICONE * TUNG.-CARB.
COLOR DIEDRICH D-50 INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
[ come air SOUNDING ROD DIFFICULT TO BREAK WITH HAMMER,
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), ] wwe seen test 8
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O | N EXTREMELY INDURATED SHARP HAMMER BLOWS REGUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.
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LOCATION: NCRRINS MAINLINE RAILROAD ROADBED FROM SOUTH
OF MT. HOPE CHURCH RD (SR 1505, MP 340.9) TO NORTH
OF RYDER AVE (SR 1210, MP 345.4)
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CURB AND GUTTER,AND SIGNALS
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ENGINEERING

May 2, 2013

Mr. Jimmy Terry, PE

TGS Engineers

804-C N. Lafayette Street
Shelby, North Carolina 28150

WBS Number: 52000.1.STRO7T1B

TIP Number: P-5206C

FA Number: FRA-FR-HSR-0006-10-01-00
County: Rowan

Description: Reid to Kannapolis — Task Order 1
Subject: Roadway Inventory Report

For Kimball Road Extension
Schnabel Engineering Project No. 12821003.00

Dear Mr. Terry:

SCHNABEL ENGINEERING SOUTH, PC (Schnabel) is pleased to submit our geotechnical engineering report for this
project. This report includes foundation recommendations and pay items with appendices where other relevant information
is presented. This study was performed in accordance with our proposal dated October 17, 2011.

1.0 PROJECT DESCRIPTION

The project consists of extending Kimball Road from South Main Street to North Chapel Street, approximately 2,100 feet
southeast. We understand construction for the extension will consist of new pavements with cuts up o 25 feet deep and
fills up to 5 feet in height to achieve the proposed alignment grades. The alignment will pass under existing railroad tracks
running parallel to South Main Street. The railroad tracks will be supported by a new bridge spanning Kimball Road.
Recommendations for the new rail bridge will be provided in a separate report. Project information was provided by TGS
Engineers. The following survey line was investigated:

Line -Y10- Station 10+00 to Station 21+17

20 AREAS OF SPECIAL INTEREST
Following areas consisted of loose/soft fill soils.

Station Offset
18+50 to 21+17 Lt. & Rt.

Following areas consisted of highly plastic soil.

Station Offset
10+00 to 18+50 Lt. & Rt

schnabel-eng.com

T/ 919-439-6910 F/ 919-43%-6915
126 Quade Drive / Cary, NC /27513
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Following areas consisted of saturated soils and perched water table within 6 feet from the proposed
roadway subgrade.

Station Offset
14+00 to 17+00 Lt. & Rt.

3.0 PHYSIOGRAPHY AND GEOLOGY

The project site is located within the Piedmont geological province. The site is underlain by artificial fills, residual soils, and
rock. Based on local geology maps and rock cores recovered nearby, we believe the parent bedrock is composed of
intrusive granite and metamorphosed granitic rock (Geologic Map of North Carolina, 1991).

The project site slopes to the southeast from EL 830 feet at South Main Street to EL 806 feet at North Chapel Street,
draining to a stream south of North Chapel Street. The site cover is a mix of wooded areas, residential housing, and
commercial buildings. The site cover near the railroad track was mostly wooded, while the sites near South Main Street
and North Chapel Street vary from residential and commercial property to open fields or lots. Below grade utilities,
including electric, water, and sewer are present in the vicinity of the site, servicing the nearby buildings.

The existing rail track is supported by an artificial fill embankment. Other artificial fills were observed throughout the
project site. Natural residual soils were observed below the artificial fill soils. This information was obtained during our site
visits and field investigation.

4.0 SOIL PROPERTIES

We characterized the subsurface strata based on the subsurface data and the laboratory test results.. We have divided
the soil into strata as described below.

Ground Cover

Topsoil thicknesses of 0 to 4 inches were encountered in several of the borings. Approximately 4 inches of asphalt
pavement over 2 inches of stone base was observed at the surface of boring R-7, performed through the outside
shoulder of existing South Main Street.

Artificial Fill Soils

Artificial fill soils were encountered in most test borings from below the ground surface or topsoil to depths ranging
from 3.5 to 13.5 feet. These fills were likely placed during previous site grading and construction. The deepest fills
were observed between Stations 13+00 and 15+00, in the vicinity of the proposed rail bridge along the existing rail
track. The artificial fill soils observed at this project site typically consisted of orange and brown clayey sands (A-2),
and sandy silty clays (A-6, A-7-5, A-7-8) with varying amounts of rock fragments, gravel, asphalt, organics, and mica.
The existing fill had variable densities and consistencies, with Standard Penetration Test (N) values ranging from 4 to
28 blows per foot (bpf) indicating the fill may have been placed in an uncontrolled manner. The soil samples tested
within this stratum have the following properties:

Liquid Limits = 51t0 67

Plasticity Indices = 2510 31

4.21028.2%

98.5 to 111.3 pcf per AASHTO T-99

Moisture Content =

Maximum Dry Density (MDD) =

Schnabel Engineering South, PC
©2013 All Rights Reserved
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Opt. Moisture Content (OMC)

15.9 t0 21.2% per AASHTO T-99

CBR Value = 9.9 at 95% of MDD per AASHTO T-99
w/ Swell = 0.5% to0 0.9% per AASHTO T-193
Residual Soils

Residual soils were encountered in all of the test borings from below the artificial fills to boring termination
depths of 10 to 30 feet below the ground surface. Residual materials are derived from the chemical and
physical weathering of the underlying parent bedrock. The residual soils observed at this project site typically
consisted of orange, brown, and gray Silty, Clayey Sands, (A-2), Sandy Silty Clays and Sandy Silts (A-7-5, A-
7-6, A-4) with varying amounts of rock fragments, organics, and mica. N values ranged from 3 bpf to 36 bpf,
indicating the granular soils were loose to medium dense and the fine-grained soils had medium stiff to very
stiff consistencies, generally increasing with depth. The soil samples tested within this stratum have the
following properties:

61t0 73

36 to 39

9.9t0 57.2%

91.2 to 103.9 pcf per AASHTO T-99

19.5 t0 28.7% per AASHTO T-99

5.1 to 5.6 at 95% of MDD per AASHTO T-99

1.2% to 2.5% per AASHTO T-193

Liquid Limits =
Plasticity Indices =
Moisture Content =
Maximum Dry Density (MDD) =
Opt. Moisture Content (OMC) =
CBR Value =

w/ Swell =
5.0 GROUNDWATER PROPERTIES

Groundwater was observed in two test borings, R-4 and R-10, at depths of 14 and 17.3 feet below existing grade (EL
802.5 feet and EL 810 feet), respectively. The test boring logs also describe the moisture condition of our split spoon
samples, indicating whether the soil appeared to be saturated, wet, moist, or dry. Based on the proposed alignment
grades, the groundwater table was observed within 6.4 feet of the proposed pavement subgrade, while saturated soils
were observed up to 0.5 feet above the proposed pavement subgrade.

Temporary stand-pipes were installed to depths of 30 feet below the existing ground surface in borings R-3 and R-10 to
monitor the stabilized groundwater levels. The stand-pipe in boring R-3 was checked several times over a period of a few
weeks in July and August 2012, and was dry each time. The stand-pipe in boring R-10 was checked several times in
September 2012 where groundwater was observed at depths of 17.3 feet (EL 802.5 feet) each time. Table 1 summarizes
our groundwater observations at each boring.

Perched water may be encountered above these grades during excavation, particularly in the vicinity of the existing track
embankment. Perched water was observed in several test borings within artificial fills. Perched water occurs when a low
permeability soil retards surface infiltration. Perched water may occur at other locations on site and at higher elevations
than those recorded on the logs.

SHEET NO. 3A OF 36

Table 1: Groundwater Observation Summary

Water Table
Station Existing Proposed Depth Above
Along Ground | Test Boring | Pavement Proposed
Kimball Surface | Termination | Subgrade Groundwater Roadway
Test Road Elevation Elevation Elevation Elevation Subgrade
Boring [ (-Y10-)* (feet) (feet) (feet) (feet) (feet) Comments
R-1 10+00 805.5 795.5 802 Dry - -
R-2 12+00 812.0 792.0 808 Dry - -
R-3 14+64 823.5 793.5 810 Dry - --
R-10 14+90 819.8 789.8 811 802.5 -8.5 -
Saturated
R-4 16+00 824.0 804.0 816 809.6 6.4 below EL 815.5
R5 | 18+00 | 825.5 810.5 823 D - Saturated
: ' i below EL 812
Wet below
R-6 20+00 826.0 811.0 829 Dry - EL 814
R-9 20+99 829.5 819.5 831 Dry - -
R-7 21+12 830.0 820.0 831 Dry - -
R-8 21+16 N/A 821.5 831 Dry - -

*Note: borings performed from 25 feet left to 72 feet right of the centerline of the proposed alignment

The water level readings are considered a reliable indication of the groundwater depth at the time the observations were
made. Fluctuations of the groundwater taken should be anticipated based on variations in precipitation, runoff, flooding,
evaporation, leaking utilities, season of the year, and other similar factors.

6.0 EARTHWORK BALANCE SHEET

The Earthwork Balance Sheet (Sheet 3C) included in this report was provided by TGS Engineers to be included in this
report. We recommend that TGS Engineers verify the quantities presented in this earthwork balance sheet considering the
recommended quantities presented in the recommendations report submitted under a separate cover.

7.0 LIMITATIONS

We based the analyses and recommendations submitted in this report on the information revealed by our exploration. We
attempted to provide for normal contingencies, but the possibility remains that unexpected conditions may be encountered
during construction.

We prepared this report to aid in the evaluation of this site and to assist in the design of the project. We intend it for use
concerning this specific project. We based our recommendations on information on the site and proposed construction as
described in this report. Substantial changes in locations or grades should be brought to our attention so we can modify

May 2, 2013
Schnabel Project No. 12821003.00

Schnabel Engineering South, PC
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our recommendations as needed. We would appreciate an opportunity to review the plans and specifications as they
pertain to the recommendations contained in this report, and to submit our comments to you based on this review.

We have endeavored to complete the services identified herein in a manner consistent with that level of care and skill
ordinarily exercised by members of the profession currently practicing in the same locality and under similar conditions as
this project. No other representation, express or implied, is included or intended, and no warranty or guarantee is included
or intended in this report, or any other instrument of service.

We appreciate the opportunity to be of service for this project. Please call us if you have any questions regarding this
report.

Sincerely,
SCHNABEL ENGINEERING SOUTH, PC

Méhalingam Bahiradhan (Bahi), PE
Senior Engineer

Jeff Sewéll, PE
Senior Associate

SHEET NO. 3B OF 36
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P-5206C_EW_Comps.xls : Balance Sheet

Earthwork Balance Sheet

Volumes in Cubic Yards

3C

PROJECT: P-5206C COUNTY: Rowan DATE: 9/27/2013 COMPILED BY: SGM 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%
-M2- 9218+02.82 -M2- 9248+00.00 4,960 4,960 7,058 7,058 8,470 3,510
SUBTOTAL 1 4,960 4,960 7,058 7,058 8 ,470 3,510

-M2- 9277+98.49

i M2 9308+00.00

SUBTOTAL 2

M2 9308+00 00

SUBTOTAL 3
D 7

M2 9316+95 86

8 7 8
-Y6- CROSSING
-M2- 9316+95.86 -M2- 9335+05.57 4,631 4,631 3,681 3,681 4,417 161 53 214
-Y7-10+30 -Y7-14+10 115 115 270 270 324 209
-M2- 9335+05.57 -M2- 9338+00.00 3,128 3,128 2,346 782 3,128
SUBTOTAL 4 9,930 9,930 3 959 3,958 4,749 209 4 043 1,347 5,390

-M2- 9368+00.00

-M2- 9398+00.00

SUBTOTAL §

SUBTOTAL 6

-M2- 9398+00.00 -M2- 9403+87 4,449 4,449 5,684 5 684 6,821 2,372
BRIDGE
-Y10- 10+08.00 -Y10- 21+79.39 16,180 16,180 673 673 808 . 6,186 9,186 15,372
-YJ- 10+96.84 -YJ- 13+12.98 15 15 25 25 30 15
-M2- 9405+17 -M2- 9428+00.00 7,963 7,963 32,573 32,573 39,088 31,125
SUBTOTAL 7 28,607 28,607 38,955 38,955 46,747 33,512 6,186 9 186 15,372

-M2- 9449+97.71

SUBTOTAL 8

101 741 101,741 91 692 91,691 110, 029 57,450 31,529 17 633 49,162

LOSS DUE TO CLEARING & GRUBBING -42,000 -42,000 42,000

EST. SHOULDER MATERIAIL 252 210 252 252

WASTE IN LIEU OF BORROW -31,529 -31,529 -31,529
PROJECT TOTAL 59,741 59,741 91,944 91,901 110,281 68,173 17,633 17,633

EST. 5% TO REPLACE TOP SOIL ON BORROW PIT 3,409
GRAND TOTAL 59,741 59,741 91,944 91,901 110,281 71,582 17,633 17,633

SAY 60,400 72,300

EST. DDE =410 CUBIC YARDS
EST. SHALLOW UNDERCUT = 1,600 CUBIC YARDS

EST.SHALLOW UNDERCUT BY STATIONS = 1,350 CUBIC YARDS

TOTAL SHALLOW UNDERCUT = 2,950 CUBIC YARDS
CLASS IV SUBGRADE STABILIZATION = 6,250 TONS

PER GEOTECH & DIVISION RECOMMENDATIONS , ESTIMATED 4,700 CUBIC YARDS OF UNDERCUT TO BE USED IN THE DISCRETION OF THE RESIDENT ENGINEER.

10/1/2013 2:03 PM



0164DEL P10b2

3_TCS Engineers NCDOT RaqilProject\CADD\P5206_GEO_KIM_PROFILE_INV.dgn

15+D0

| 3LS TAdVHO HI¥ON

11400 -

R-2

0 100 200 | PROJECT REFERENCE NO.| SHEET
S —— _
TR szooo.l.srgooinil ;41; jifC) 4 OF 36
VE = NA ROAD I(vJXTENSION)
J |
- (50
- (4
Q R-8 2 s‘ys‘,\,
9409+00 - Ob;\/
14400 -
1 i /
HAZEL STREET o
9407+00 4 T
N
R-9 N
S -
o
KIMBALL ROAD
5 A
N
'e) R-6 C
i 5
+1400 - g
<—
S 940 2
1" R )
el B
>-
H—a-
'y 17
et G R4 10+00
|}
'>\ R-3
9402+004 |
\
DRAWING SOURCE: P5206_GEO._TRK_ALN_NS.DGN
AND P5206C_RLDY_DSN.DGN

RELIMINARY PL/ANS

DO WOT USE FOR CONSTR!

‘IE%MPLETE PLANS
DO USE POR R/W ACQUI ION'
P

|

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

RAILDIVISISN [

PROVECT  REID TO NORTH KANNAPOLIS

52000.1.STRO7T1B (P-5206C)

TGS ENGINEERS

975 WALNUT STREET,SUITE 14 T
CARY.NC 27511 oW B¢ V-8/2
PH (9I9) 319

OGN B\ RRIRBAD ™ SR TH CAROLINA RR & NORFOLK SOUTHERN RR l::""’"
|""§‘m

8850
CORP.LICENSE NO,:C-0275 CHK B g [OATE v o013
— I

SITE PLAN

(WI,, = 100




5| R o o o : _ : : © o m_ =
4| | " " m N )
! " : ‘ Q w
slal £V " : " “ =
=8| ¥ _—” : " " 3 s W m <
Sl o P oo RERERREE R ARl s e R~ I C
Slzlelr : ; : G W.m = N z
1% 8], ” " : T 8 HE
ANEIRE S m | | 38 1153
SN < fm,m,L " ' “ Q @ T gl e |3
2|8 8|1 =<k : | “ 3 S0 8y ANERE
By N : : : . 0 Q o a ] [
b~ = o] Y] : ' ' D 1 M’ { £ 3
9 \ _ _ _ F o owe e ol (L5 |3
SIS T S e mmmmmaae ] ; SRR B R IS ¥ & 13 |3
(3| § e\ “ _ SR RETA = |4
(s _ “ ! ! 2% I 1 E| 13 |3
R Qu " i i D 1 ” MG w & H
- m | 3 %R 28 ARER:
S " _ m ~ | W mm =1 |5 H
N : m | T 3= ouq 218 |z
o ! “ S 0 o ww I8lg &1 |3
e\ Wy N I R S ~. i =R . Fs 173 g |
O .. _ o ”NT ] ol 2 g
o m i AVn n Sn @ 2 Bl H—
o e " e e GM z °|3|%
I ; : : P iy ] "
Sils ! ! : ! N xa m_u
: : X | =)
S e o e Voo @ .............. R o w_,m_ ................. M < HEE
m m m m o m m - M by Eafn w
" " : P m Bl
m m m 3 g
© m m : % =
Do " ” P9 N o
P T N ” TR o mN
............... HoteE - g ot~ SR ” R e S (3
o w«mmﬂﬁ\\\\\\\\m o | 3 9 =l §
T P000 B I A
: | : m : Qv iTA
i ' 1 i i (%o} S 1
' 1 \ ' 1 1 ¥
" 1’ \\ » : " m <5 m “ .
" 1o\ A m m K" I o nv 5 8
............ L I \ N B ] T e - E- R,
oo TNV P " _ 3 “ K § S
" N ©@ TN : X 0% ~ mD o8 8¢
" AN N m - 38% gy (S
: b\ L : - R 2 = |38
" 5@\ " \ : AN 2 3983
" " \ " L R aly nok &
) | | \ N \ : ' &6 ol E 25318
............... <o - - - - -7 4 ». : e b RS ]
= BRI m SIS i
o " IR INE (K ) |5
7 eama ) o | T d
. _ : : QX ON
" v  © : Shak |
5 HoRe 0w " :
. ] | Deks g
............... = 4 ! - ! - »
b <8 w&u&%&ﬁx\\\\\\\\\\\\\\\\\ m EE-04n of %85
S " O R GR 2|
o " i ! .
5 m giRE e
| ' ~ H f=1
e m SGGRE = ANEEH
e : TM-W:W-%:-M ................ : mwm\m\
_ ! S gQ X [EfF
/ ! B m WD :
“ ! T 2T X !
i , PR £ o 2 !
o ! ' S3RQ
Q! _ : I R/~ o
3 ; ” Lo 5o S
T/ T Ny m AL Y B >
;8 w 4858 |
SN m m SEEY
A m 5358
= 4 Lo “ " C oW S
............ R ol ” AR 3 e A
STTS D e ! FRTERET o
SRR Lo " ! '3 g mw : -
5 O ! : ! P Q g
5o m m m S35:
= = | : ! ER2RS |
” T " i 1 i G B P i
g9 m | | R 3
............ =R | | | 1 [k —
e % : : 2292 =
2 2 “ : 33599 |
< S : ! EE XTI |
" LS " : QA
' 1 Q- ' 1 ' . 1
" ! : : 33358 !
" R " " L L EE
: L ER : : Lt ag 8
............... R < ! ” RS2 g
1 1 PG il 1 ] 1 o P 1 o m
| SI " " : : - =
| 1 i ' 1 ' 1 — i
" | 3 " " | ” " W W AR N
m ! ! : m : EEE XN g
| | | | m m ISO®OON
& & = o N & ~ 3! e
. _ _ _ _ _ _ - . 100-0lli¢-80 1V
UBP ANI"I 40U IWIT03979025d\0QVIN+08[04d IDY | OQIN s4esuibul $91- £001282I\sgor-4g
290Id TAAH9I0 6Ll £10

N




= o
| =
......... ooz] ~ &
S
%) mm
Fofe)
J1Es
...................................................................................................................................................... 017 M mm
027 11 e
~ 118l |z
08 e 08.] © SRR
» el d 3
N 1w <
A HIBE
............................................... A - 2l = z|d
061 19 061 ol 8 m.w
“lel 7| Bk
NOILJ3S avoyd G3SO0d04d i I
NN | 2|%|2
mm_ m b |5 [%
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| [ ~ X
008 (b-V¥) 17S AONVYS GINVYI WNIJIN OL FNI- “LSIOW ‘4411S ‘NMOMT TNV NMOMEG HSIONVHO oog]® 2R
vNaIS3Y
- — — e e b TN .
_ i Z
-
et . == o 9V) MO AONVS S\ 8 H &)
0i8 =TT T OINVYY T ISYV00 0L NI ISIOA 115 01 ors]~ Il % w=e
—— 8 S AHIANIVIG 40 STINIILS HLIM NMOHE HSIONYEHO ELN
T —— T4 WOl L4V S| ¢
S Rt R (|1
............................................... 2 D o WD ot mm
0z8 ocel, |z ) mwmmm
3 FELLT
-0l4- @3S0d0Hd ONOTY GNNOYO ONILSIXT mn ] mwmmm
mm E L
-0lA- Sl -
AN
D i
=~
e §
......................................................................................................................................................... D
0S. os/] ™
S
bisi
o mE|™E
e B Mm
w = KF
7 oo] & |\ |2f[Es
o SE|=
~ wwmw
5| EE
5
.......................................................................................................................................................... 3]
02/ 02Z] «
%)
S
QS
8L o8| _
]
8
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| S
061 061
. (9-V.*/-V) TINEI JINNYI WNIGIN OL INI4 WYL HLM AYTD IINYS
GINVY9 FSEY0D 0L 3INIH ‘LSIOW ‘4411S A4IA 0L 4411S NMOYS  HSIONVHO “NMOHE ‘NMOYS HSIGd 3y
SVNAIS 3y .
Ko J5 Y I oos}™
(Z-V) A1 AONVS TINWH9 FSYV0D 04 ‘ISION ‘4411S A4TANVL ONY NMOMNS
IIIIIIIIIII —_—————— T THA W10l LY m
Y A A A 018 g
-0l4- 03S0d0Hd ONOTY ONNOH9 INILSIXT 3
58 ®
NE
R(\
-0lA- g g
UBP*ANITINA08d ™ WIN~ 039790254\ 0AVIN+08[04d [IDY LOQON SJosuibugl mo._.ummumm%m_“mwmwﬁwmom;Nw_mmm/vuw
290Id ‘TAAHOIO Opvill €102-AVIN-20




0164DEL P10b2

-Y10- 0 10 20 | PROJECT REFERENCE NO.| SHEET

 mememmmm—— 52000.1.STRO7TIB (P-5206C) | 7 OF 36

FEET
VE 1.1 CROSS SECTION THROUGH
’ STATION I5+00

X

Q

<

XXX

P

DO

XX

— — — —
—— —
——
—— —
—— o—

BROWN, LOOSE TO
ARTIFICIAL FiLL: BROWN, 1O0SE 10,

AND (A-2-6) AND BROWN WIT
OF BLACK, VERY : VE ro MEDIUM GRAINED SANDY CLAY

XXX
SN
U
m
L=<
N
=

oM
\*
Q
T
m
)
<
t

X XXX

A IIT T T IEEEEEN

O

BROWN, MEDIUM STIFF_TQ STIFF, MOIST, FINE TO DO
712712 (SAA_/%)Y SILT (A-4), FINE TO MEDIUM GRAINED,AND

RESIDUAL: 8RANGISH BROWN, BLACK, AND OLIVE SE

RAINED SANDY CLAY (A-7) AND
790 BROWN, LOOSE, MOIST, SILTY GRAVEL

< 1 750 _

08-2110-0

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION PROVECT REID TO NORTH KANNAPOLIS
USE FOR R/W ACQUI

IN MPLETE PL N§

TME
RAIL DI\ ]ISI N 52000.1.STRO7TIB (P-5206C)
LOCAT 10N
IMINARY PL/ANS | 7

ANING

C:\ZOIZ—SD%;Jobs>l2821893_TGS Engineers NCDOT RailProject\CADD\P5206.GEC_KIM_PROFILE_INV.dgn

02-MAY-2013 [1:40

skitts

VSE FOR CONBTRUGHON res fz@”NEE oW B g |W‘7‘W NORTH CAROLINA RR & NORFOLK SOUTHERN RR
oy VAL

UT STREET.SUITE 14 - .
ot o) 30 8850 SIK V872 CROSS-SECTION

DATE REVISION r.'i CORP.LICENSE NO.:C-0275 CHe B \yp  |ONE iy o013 [SCRE 1 10 oz 17 =10 Vert. ALONG -Y10-
I B A _ A I —
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10 20 | PROJECT REFERENCE NO.| SHEET
E—:-F;E?-——' 52000.1.STROTTIB (P-5206C) | 8 OF 36
VE 11 CROSS SECTION THROUGH

STATION 16+00

RESIDUAL: ORANGISH BROWN, BROWN AND BLACK, SOFT TO MEDIUM 42312
STIFF, MOIST, CLAY WITH LITTLE FINE TO MEDIUM GRAINED SAND (A-7)
BT
700 790 _
T80 780 _
T 770..
700 760
0 750 _

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

PROJECT REID TO NORTH KANNAPOLIS

THE
TNGOMPLETE PLANS % RAIL I\ 7 ]SI@N 52000.1.STRO7TIB (P-5206C)
DO USE FOR R/W AcCQuis| LOCATION w
pRno m.i;”&'&‘.fm': A;‘NS PARED B TGS ENGINEERS DOV B\ FRLRORD | (RTH CAROLINA RR & NORFOLK SOUTHERN RR |PRAWNG
ALNUT STREET,SUITE 14 oW B VAL SEC
\‘/ —‘ g:m; e s SIK V82 CROSS SECTION
™ Br DATE REVISION r( CORP.LICENSE NO.:C-0275 CHk B g |BNE iy o013 [SCRE 1 100 Horiz 17 =10 Ven, ALONG -Y10-
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DCN

0164DEL P10b2

/2™ NCDOT GEOTECHNICAL ENGINEERING UNIT

' \LI&¥ BORELOG REPORT

SHEET 12 OF 36

WBS 52000.1.8TR07T1B

| TP P-5206C | coUNTY ROWAN | GEOLOGIST P. Oree
SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft)
BORING NO. R-1 STATION 10+00 OFFSET CL ALIGNMENT -Y10- 0 HR. Dry
COLLAR ELEV. 805.5 ft TOTAL DEPTH 10.0 ft NORTHING 660,695 EASTING 1,526,086 24HR.  FIAD

WBS 52000.1.STRO7T1B TIP P-5206C COUNTY ROWAN GEOLOGIST P. Oree

SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft)
BORING NO. R-2 STATION 11+98 OFFSET 17 ftRT ALIGNMENT -Y10- 0 HR. Dry
COLLARELEV. 81201t TOTAL DEPTH 20.0 ft NORTHING 660,871 EASTING 1,525,991 24 HR. FIAD

DRILL RIG/HAMMER EFF.JDATE TER255 DIEDRICH D-50 77% 07/15/2011

| DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE TER255 DIEDRICH D-50 77% 07/15/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Aufomatic

DRILLER W. Duggins

START DATE 04/24/12

COMP. DATE 04/24/12 I SURFACE WATER DEPTH N/A

DRILLER W. Duggins

START DATE 04/24/12

COMP. DATE 04/24/12

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE KANNAPOLIS RAIL - KIMBALL ROAD.GPJ NC_DOT.GDT 2/18/13

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
S| ELEV DE(g)TH . »5 5 5 100 VaE SOIL AND ROCK DESCRIPTION E(Lfgv ELev (PR o SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5 | 0.5% i : . NO. L/Mol| 6 | ELev. @ DEPTH (f) () 0.5ft | 0.5f | 0.5f | |0 i 50 75 1001} No. L /woll 6
810 | 815 B
1 C T F 812.0 GROUND SURFACE 0.0
+ L 805.5 GROUND SURFACE 0.0 s110 1 10 . ARTIFICIAL FILL
805 - T — 810 1 4 6 [ 11 5 M ORANGISH BROWN WITH SPECKLES OF
804.5-F 1.0 I N ARTIFICIAL FILL 17 BLACK, FINE TO COARSE GRAINED
¥ 6 | 12| 6 “ o dgl ss11 M PN BROWN AND TAN, FINE TO COARSE 8085+ 35 - -4 SANDY CLAY WITH TRACE ROOTS
8020 | 35 DU S-BULK] N so20  CGRAINED SANDY CLAY, MODERATELY 35 T 4 6 8 o fu‘ M ’
T /R - : :+—13: - N - \ MICACEOUS — 2060 T 6.0 R
800 I NL RESIDUAL 805 T ) 518 13 M 805.0 7.0
05 F 60 L 1 . NY REDDISH BROWN, FINE TO COARSE 035 1 as P RESIDUAL
1 : ,kﬁ. M NJ GRAINED SANDY CLAY, HIGHLY T Tt 17 sl ORANGISH BROWN, FINE TO MEDIUM
rrofas | L | Sy 797.0 MICACEOUS 85 1 . *1.1 . M GRAINED SANDY SILT, WITH TRACE
1 . 17 M - 10, 1 L ROOTS, HIGHLY MICACEOUS
—+ ° AT 6 FT: BROWN, WITH TRACE FINE TO 29 | 800 4 1
I MEDIUM GRAINED GRAVEL AND ROOTS 7085 + 135 L AT 13.5FT: BROWN
. ORANGISH BROWN, FINE TO COARSE E 516 | 6 . -+i2- M
+ GRAINED SANDY CLAY + - 2.
T Boring Terminated at Elevation 795.5 ft In 795 T N
T Sandy Clay T i
T 7935 T 185 - | -
1 Bulk sample from O ft to 5ft. T s 16817 . M 792.0 20,0

by b b e B L
-ttt

3 i
-t - e - e - et e e ettt ettt

oo
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Boring Terminated at Elevation 792.0 ft in
Sandy Silt
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DCN

0164DEL P10b2

NCDOT BORE DOUBLE KANNAPOLIS RAIL - KIMBALL ROAD.GPJ NC_DOT.GDT 2/18/13

WBS 52000.1.STRO7T1B

| TP P-5206C | coUNTY ROWAN | cEOLOGIST P. Oree
SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft)
BORING NO. R-3 STATION 14+58 OFFSET 72 ftRT ALIGNMENT -Y10- 0 HR. Dry
COLLARELEV. 8235 ft TOTAL DEPTH 30.0 ft NORTHING 661,109 EASTING 1,525,874 24 HR. FIAD

WBS 52000.1.STRO7T1B TIP P-5206C COUNTY ROWAN GEOLOGIST P. Oree

SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft)
BORING NO. R4 STATION 15+95 OFFSET 61ftRT ALIGNMENT -Y10- 0 HR. 14.4
COLLARELEV. 824.01t TOTAL DEPTH 20.0 ft NORTHING 661,211 EASTING 1,525,781 24 HR. 14.4

DRILL RIG/HAMMER EFF.JDATE TER255 DIEDRICHD-50 77% 07/15/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE TER255 DIEDRICH D-50 77% 07/15/2011

DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER W. Duggins START DATE 04/24/12

COMP. DATE 04/24/12

I SURFACE WATER DEPTH N/A

DRILLER W. Duggins START DATE 04/23/12

COMP. DATE 04/23/12 SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
BV Eey PEETH v o SOIL AND ROCK DESCRIPTION ELEV Epy [PEPTH ) SOIL AND ROCK DESCRIPTION
® | “@ | @™ Josr|osr|ost| |0 25 50 75 100/ | no. LAvoll 6 | eev.m pepria] | | @ | @ Jost]ost|ost]| |0 25 50 75 100/ | No. | /voll 6
825 B 825 B
T " ooas GROUND SURFACE 00 : 824.0 GROUND SURFACE 0.0
a0 s £15 . = ARTIFICIAL FiLL 8230 1 10 T N ARTIFICIAL FILL
T =517 b - " i BROWN. CLAYEY FINE T6 MEDIUM T 78 : 3\1 5| v T REDDISH BROWN, FINE TO MEDIUM
820 T f .- - GRAINED SAND, WITH TRACE ROOTS 820 |-8205 1 a5 SRR N N GRAINED SANDY CLAY
8200 1 35 - AND COARSE GRAINED SAND + 5 | 8 | 12 \ M —
T 1 3 [3 QS ., M i T R 2O N AT 3.5FT: FINE TO COARSE SAND WITH
8175 T 60 N - 8175 60 B180 L 60 4~ ot N N- TRACE QUARTZ GRAVEL
T 71519 - N ss3 | M PNF BROWN WITH SPECKLES OF BLACK, 1 S A M N
815 T SRR N FINE TO MEDIUM GRAINED SANDY CLAY 815 8165 7 &5 B - 8155 8.5
msolas 1o Lo Lo - N- =+ 7 13 [ 5 & Sat. = RESIDUAL
T SRR 2R M PNE + 1 NY ORANGISH BROWN TO LIGHT BROWN,
T RIS B NG T P NS CLAY, WITH LITTLE FINE TO MEDIUM
T St N T : S-BULK] N GRAINED SAND
810 | g100 1 135 N 135] | 810 8105 T 135 - v NS
5 7 5 T 2 1 2 |3 885 N AT 13.5FT: SPECKLES OF DARK BROWN
1 M RESIDUAL - K
T ORANGISH BROWN, FINE TO MEDIUM 15.5 T [ \_ AT 18.5FT: BROWN WITH BLACK, HIGHLY
1 9L 506 GRAINED SANDY SILT, MODERATELY 75 1 L. Ny MICACEOUS
4 S-BULK| 0Q . MICACEQUS e L2 2055 + 185 } . R
L e e e AN \ ORANGISH BROWN, SILTY GRAVEL | 805 - T2 3 |4 w g"so o 200
T - BROWN, FINE TO MEDIUM GRAINED - Bormo Tormiated ot Bievaton 8040 Tl
:: % SANDY CLAY oring 1erminate ghy evatio n
I N " HIGHLY MICACEOUS '
T § AT 28.5FT: DARK BROWN
795 | 7050 T 285 N
2 4 s \\ 793.5 30.0
Boring Terminated at Elevation 793.5 t In
Sandy Clay
Installed temporary piezometer upon
completion.
Shelby Tube sample from 10ft to 12ft.
Bulk sample from 5ft to 10ft.

PRI WU N N YU T SN S OO SO TN TN NN YHY SN AN NN T VUUN YUY T SONN [N ST GO YA SO SO W SUNY T WA S YUY SOE TN WU SO OO W WO W OO0 AU ¥ Y
—++—t+-r+-+-+-+r-+--+-+--r-+-+---+---+-t-+-r-----t-t-t--t-r-t-t--t-r-—-t-t—t-t—tirt

LA A A AL AL I Y AN L L L O T L TN O L T L L L LN L LA LN L O AL L L |

Bulk sample from 15ft to 20ft.

Other Samples:
ST-1(10.0 - 12.0)

| AU W NSO W S TN NN T YUV T (NN SN WONT SRS N NOOF SN SR WA SN USYTONY YA WY S0 NNV SUOT SN T SN SNV NN SO TN OO T WO SN SN TN TN MY TN (U S
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DCN

0164DEL P10b2

WBS 52000.1.STRO7T1B

l TIP P-5206C [ COUNTY ROWAN I GEOLOGIST P. Oree
SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft)
BORING NO. R-5 STATION 17+92 OFFSET 29 ftRT ALIGNMENT -Y10- 0 HR. Dry
COLLARELEV. 825.5ft TOTAL DEPTH 1501t NORTHING 661,346 EASTING 1,525,635 24 HR. FIAD

WBS 52000.1.STRO7T1B TIP P-5206C COUNTY ROWAN GEOLOGIST P. Oree

SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft)
BORING NO. R-6 STATION 19+87 OFFSET CL ALIGNMENT -Y10- 0 HR. Dry
COLLARELEV. 826.0 ft TOTAL DEPTH 15.0 ft NORTHING 661,468 EASTING 1,525,477 24 HR. FIAD

DRILL RIG/HAMMER EFF.JIDATE TER255 DIEDRICH D-50 77% 07/15/2011

| DRILL METHOD  H.5. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE TER255 DIEDRICH D-50 77% 07/15/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE  Automatic

DRILLER W. Duggins

START DATE 04/23/12

COMP. DATE 04/23/12

' SURFACE WATER DEPTH N/A

DRILLER W. Duggins

START DATE 04/24/12

COMP. DATE 04/24/12

SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE KANNAPOLIS RAIL - KIMBALL ROAD.GPJ NC_DOT.GDT 2/18/13

DRIVE BLOW COUNT BLOWS PER FOOT SAMP., L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;-fg" ELEv [PEETH \/ o SOIL AND ROCK DESCRIPTION BLEV) Epy [PEPTH 0 SOIL AND ROCK DESCRIPTION
@ | ® o5t ost| o5t |0 25 50 75 100/ | No. Lol 6 | eev.m sept) | | @ | @ |ost|osf|ost]| |0 25 50 75 100| | NO. /Mol &
830 B 830 B
T | 5055 GROUND SURFACE 00 T _ I 826.0 GROUND SURFACE 0.0
826 I T — 825 | 8250 | 10 NN ARTIFICIAL FILL
82451 1.0 ' ARTIFICIAL FILL 2 1773 % REDDISH BROWN, CLAYEY FINE TO
+ R & | M - REDDISH BROWN, CLAYEY FINE TO T AN MR MEDIUM GRAINED SAND
eo0 T a5 T - MEDIUM GRAINED SAND, WITH TRACE 825 % 35 O o 8225 35
7 =77 ST y - 8215 ROOTS 40 + 1 3 5 1\3 .- v N RESIDUAL
820 4 "5 - - 820 | so00 T 6o N NS ORANGISH BROWN, FINE TO MEDIUM
8195 6.0 T 7 AN \_— AT 3.5FT TO 4FT: BLACK, POSSIBLY T 7 9 5 % v N s190 GRAINED SANDY CLAY 7.0
1 R SS3 | M §_ ASPHALT 75 L gs B A LIGHT BROWN AND ORANGE, SILTY FINE
8170 ] 85 R oA NY RESIDUAL + Y/ 5 Y M TO COARSE GRAINED SAND
T 3 9 | 13 o ’;2, : M NY REDDISH ORANGE, CLAY, WITH LITTLE 1 .99, .
815 4 L FINE TO MEDIUM GRAINED SAND WITH 815 A4 ) AT 13.5FT: INCREASE IN SILT CONTENT
¥
1 . .//. . Ny TRACE SILT 1 N
+ - - 8125 T 135 S IR
81201 185 | bt ./ . N AT 6.0FT: REDDISH ORANGE TO GRAY, 135 T 5 15 | 5 L w
¢ 910 811.0 15.0
. o3 - TRACE COARSE SAND 15.0 - - -
— BROWN WITH BLACK, SILT, Boring Termlnatgd atS Ele(\j/ahon 811.0ftin
- \ MODERATELY MICACEOUS / ity San
] Boring Terminated at Elevation 810.5 ft In
Sitt

1
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SHEET 15 OF 36

DCN

0164DEL P10b2

WBS 52000.1.STRO7T1B

I TIP P-5206C l COUNTY ROWAN ' GEOLOGIST J. Whitt WBS 52000.1.STR07T1B TIP P-5206C COUNTY ROWAN GEOLOGIST P. Oree
SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft) | | SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft)
BORING NO. R-7 STATION 12+94 OFFSET 24 ftLT ALIGNMENT -YJ- 0 HR. Dry | | BORING NO. R-8 STATION 14+64 OFFSET 37ftLT ALIGNMENT -YJ- 0 HR. Dry
COLLARELEV. 830.0 ft TOTAL DEPTH 10.0ft NORTHING 661,488 EASTING 1,525,294 24 HR. FIAD | | COLLAR ELEV. 83151t TOTAL DEPTH 10.0 it NORTHING 661,393 EASTING 1,525,151 24 HR. FIAD

DRILL RIG/HAMMER EFF.JDATE TER255 DIEDRICH D-50 77% 07/15/2011

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.JDATE TER6847 CME-75 91% 02/02/2012

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER W. Duggins

START DATE 05/04/12

COMP. DATE 05/04/12

l SURFACE WATER DEPTH N/A

DRILLER J. Turnage

START DATE 06/04/12

COMP. DATE 06/04/12

l SURFACE WATER DEPTH N/A

NCDOT BORE DOUBLE KANNAPOLIS RAIL - KIMBALL ROAD.GPJ NC_DOT.GDT 2/18/13

etgv | DRIVE Ipepry| BLOW COUNT BLOWS PER FOOT SAMP. L gLev| DRIVE [oeoryl  BLOW COUNT BLOWS PER FOOT SAMP. L
() ELEV () 0 25 50 75 100 (o] SOIL AND ROCK DESCRIPTION (i) ELEV I 2 0 75 100 (o] SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft ) ! ; NO. Mol G | ELEV. (i) DEPTH (/) (ft) 0.5ft | 0.5t | 0.5% | |O 15 5‘ ; NO. Mol G
830 830.0 GROUND SURFACE 0.0 835 -
8290 | 10 R ARTIFICIAL FILL il B
1 I3 4 *7 .. D KN s27s ASPHALT AND ABC STONE / 25 1 L
8265+ 35 ) e RED AND BROWN, CLAY WITH LITTLE 4 L 8315 GROUND SURFACE 0.0
825 T 212 1|¢6 ‘& Iy SAND 830 8305 T 10 EEE NG ARTIFICIAL FILL
22401 &0 Iy ~ RED AND BROWN, CLAYEY FINE TO -T 3 7 10 " 7 88-1 M N REDDISH ORANGE AND BROWN, FINE TO
7T R e COARSE GRAINED SAND aseo T 35 - f e S-BULK Ny sos0  COARSE GRAINED SANDY CLAY, WITH 25
T L 2 S b X8 AR o o - TRACE ROCK FRAGMENTS, *
L 821.8 82 5 8 | M 8§82 | M !
8215 T 85 Cp———he e - 3 e - T c '}19 c - \ MODERATELY MICACEQUS
T 5 5 | 3 AT p 1B3%F RESIDUAL 855 + 60 A
820 [ I 00 820.0 WHITE, GRAY AND BROWN, FINE TO 10.0 825 -1 1 5 7 Vi M - RESIDUAL
COARSE GRAINED SAND, WITH LITTLE + . 912, BROWNISH ORANGE, SILTY FINE TO
CLAY 8230 | 85 A COARSE GRAINED SAND, WITH LITTLE
Boring Terminated at Elevation 820.0 ft In 4 5 6 - @11 - M 8215 ROCK FRAGMENTS, HIGHLY MICACEQUS 190
Sand Boring Terminated at Elevation 821.5 ft in
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Silty Sand

Bulk sample from Oft to 5it.
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NCDOT BORE DOUBLE KANNAPOLIS RAIL - KIMBALL ROAD.GPJ NC_DOT.GDT 2/18/13

Z_ W NCDOT GEOTECHNICAL
LL¥ BORELOG REPORT

ENGINEERING UNIT

SHEET 16 OF 36

WBS 52000.1.STR0O7T1B

| TIP P-5206C l COUNTY ROWAN l GEOLOGIST J. Whitt WBS 52000.1.STR07T1B TIP P-5206C COUNTY ROWAN GEOLOGIST P. Oree
SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft) | | SITE DESCRIPTION Kimball Road Extension, Inventory Report GROUND WTR (ft)
BORING NO. R-9 STATION 20+86 OFFSET 25ftLT ALIGNMENT -Y10- 0 HR. Dry | | BORING NO. R-10 STATION 14+90 OFFSET 26 ft RT ALIGNMENT -Y10- 0 HR. 17.3
COLLARELEV. 8295 ft TOTAL DEPTH 10.0 ft NORTHING 661,526 EASTING 1,525,391 24 HR. FIAD | | COLLARELEV. 819.81t TOTAL DEPTH 30.0 ft NORTHING 661,106 EASTING 1,525,818 24 HR. 17.3

DRILL RIGIHAMMER EFF./JDATE TER255 DIEDRICH D-50 77% 07/15/2011

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./JDATE TER255 DIEDRICH D-50 77% 07/15/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER W. Duggins START DATE 05/04/12 COMP. DATE 05/04/12 I SURFACE WATER DEPTH N/A DRILLER W. Duggins START DATE 09/12/12 COMP. DATE 09/12/12 SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
A EE 5 100 Vs SOIL AND ROCK DESCRIPTION F, | EEV [P 5 ; 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5% | |0 25 50 : NO. | /moll 6 | ELev.m DEPTH (f) (i) 0.5 | 0.5ft | 0.5t | |0 25 0 5 1001 | No. /Mol 6
830 | 8205 GROUND SURFACE 0.0 820 |_819.8 GROUND SURFACE 0.0,
I T = TIE F 8188 L 10 R NN ARTIFICIAL FILL
e BV I & o BN AR TaLL ] a6 [ 8 || +1 . M peT BROWN WITH SPECKLES OF BLACK,
a260 ] 35 v N BROWN AND RED BROWN, CLAY WITH 8163 T 35 Cok o A T DI SRPAINED
825 T 2 | 3|6 v p PN LITTLE MEDIUM TO COARSE GRAINED 815 I LI A : *‘14' M (e
8235 1 60 I_ : N o0 SAND 65 e e e e R ff 8138 | AT 3.5FT:SLIGHTLY MICACEOUS 60}
1 7 g [ 1 oy D T RESTDUAL 1 e A"‘. M \: RESIDUAL
891.0 85 A %\:G RED AND LIGHT BROWN, CLAYEY FINE 811.3 T 8.5 1 X ORANGISH BROWN, FINE TO MEDIUM
820 i Z {56 &1 p BT s200 TO COARSE GRAINED SAND 95| | 810 I 3 1315 Y 1 M \__ GRAINED SANDY CLAY, MODERATELY
: ' S5-B185~"GRAY AND WHITE, FINE TO COARSE 1 e N MICACEOUS
- , 4 _‘ . e - \_
i - CRAINED SAND I 1.0 i AT 8.5FT: INCREASE IN MOISTURE
Boring Terminated at Elevation 819.5 ft In 8063 T 135 i \ AT 13.5FT: ORANGISH BROWN AND
N Sand 805 I 2123 ||l l] M §f_ BLACK
i ] - -
1 ] A AN
i 8013 T 185 1 - 8013 18.5
i 800 ¥ 227 e M OLIVE BROWN, FINE TO MEDIUM
- T GRAINED SANDY SILT, HIGHLY
i T : e MICACEOUS
i 7963 T 2386 | AT 28.5FT: OLIVE WITH BROWN AND TAN
[ 795 I TP 2] 3 | |#s M
i L
. + . \ .
7913 T 285 v
790 R 2 4 Tl i M 789.8 30.0
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Boring Terminated at Elevation 789.8 ft in
Sandy Siit

Installed temporary piezometer upon
completion.
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SHEET NO. 11 OF 11

52000.1.STRO7T1B (P-5206C)

ROWAN COUNTY
TEST SUMMARY |
NCRR/NS MAINLINE REID TO NORTH KANNAPOLIS RAILROAD ROADBED (MP 337.0 TO MP 348.3)
KIMBALL ROAD EXTENSION
SOIL TEST RESULTS
DEPTH |AASHTO| % PASSING (SIEVES) |LIQUID|PLASTICITY| MOISTURE | ORGANIC | STANDARD |OPTIMUM MOISTURE
BORING NO.| SAMPLE NO. | STATION | OFFSET |INTERVAL (ft)| CLASS. [ 10 | 40 | 200 | LIMIT | INDEX |CONTENT (%)| CONTENT (%)| PROCTOR (pcf) |  CONTENT (%)
R-1 BULK 1 10400 | cCL 0050 | A76 | 8 | 70 | 49 | 51 25 4.2 - 1113 15.9
R-1 $S-1 10+00 cL 1.0-2.5 - - - - - - 68 NT - -
R-3 S$s-3 14458 | 72ftRT | 6.07.5 - - ~ - - ~ 17.7 NT - -
R-3 BULK 2 14+58 | 72ftRT | 150200 | A76 | 95 | 79 | 59 | 61 36 9.9 - 103.9 19.5
R-3 $S-6 14+58 | 72ftRT | 18.5-20.0 - - - - - - 30.1 NT - -
R4 BULK 1 15+95 | 61ftRT | 100150 | A7-5 | 99 | 92 | 79 | 73 39 15.8 - 91.2 28.7
R-4 -5 15495 | 61ftRT | 13.5-15.0 - - - | - - - 57.2 NT - -
R-5 S$S-3 17492 | 20ftRT| 6075 | A7-5 | 97 | 84 | 66 | 75 44 22.1 - - -
R-8 BULK 1 14+64 | 37#LT | 0050 | A75 | 92 | 74 | 62 | 67 31 - - 98.5 21.2
R-8 $8-1 14+64 | 37#LT | 1.025 - - - - - - 28.2 NT - -
R-8 §S-2 14464 | 37#LT | 3550 - - - - - - 222 NT - -
NOTE: NT = NOT TESTED
DIRECT SHEAR TEST RESULTS
DEPTH |AASHTO| % PASSING (SIEVES) |LIQUID|PLASTICITY|  INITIAL INITIAL SPECIFIC AT MAXIMUM SHEAR STRESS
BORING NO.| SAMPLE NO. | STATION | OFFSET |INTERVAL (ft)| CLASS. | 10 | 40 | 200 | LIMIT | INDEX | AREA(in?) | LENGTH(n) | GRAVITY FRICTION (deg) | COHESION (psf)
R-3 UNgf“TngﬁgED 14+58 | 72ftRT | 100120 | A6 - - 57 | 36 13 4.2 - 111.3 23.0 1,208
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SHEET NO. 18 OF 36

REPORT ON SOIL TEST RESULTS

1lerracon

5240 Green's Dairy Road - Raleigh,NC 27616
P:919.873.2211 F;919.873.9555
www.terracon.com

PROJECT: P-5206C Reid to North Kannapolis | COUNTY: | Rowan
DATE SAMPLED: | April 2012 | DATE RECEIVED: | May 31,2012 | DATE REPORTED: | June 18,2012
SAMPLED FROM: | N/A | SAMPLED BY: | N/A
SUBMITTED BY: Schnabel Engineering | STANDARD SPECIFICATION
LABORATORY: Terracon Consultants, Inc. - Raleigh
TEST RESULTS
Boring No. R-1 R-3 R-4 R-5
Sample No. Bulk 1 Bulk 2 Bulk 1 - S8-3
Retained #4 Sieve % 1 1 0 0
Passing #10 Sieve % 88 95 99 97
Passing #40 Sieve % 70 79 92 84
Passing #200 Sieve % 49 59 79 66
MINUS #10 FRACTION
Soil Mortar - 100% - - : z
Coarse Sand -Ret. #60 27.5 23.8 10.6 19.5
Fine Sand - Ret. #270 21.0 17.7 14.2 15.3
Silt 0.05-0.005 mm % 124 12.5 20.7 9.7
Clay < 0.005 mm % 39.1 46.0 54.5 55.5
Passing # 40 Sieve % ~ - - -
Passing # 200 Sieve % - - - -
Liquid Limit 51 61 73 75
Plastic Index 25 36 ) 39 44
AASHTO Classification A-7-6 (9) A-7-6 (19) A-7-5(35) A-7-5 (29)
Select Granular Class
Type

Natural Moisture % 4.2 9.9 15.8 22.1
Depth (ft) From: 0 15 10 6

To: S 20 15 7.5
Remarks:

Noghomes € Uy dusoe

Certification No. 114-01-1203
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PROJECT NUMBER: 70125038

PROJECT NAME: P-5206C Reid to North Kannapolis

DATE RECEIVED: May 31, 2012

SHEET NO. 19 OF 36

MOISTURE CONTENT AND ORGANIC CONTENT

BORING
NUMBER R-1 R-3 R-3 R-4
SAMPLE
NUMBER $S-1 $S-3 SS-6 $S-5
DEPTH 1.0°-2.5° 6.0°>-7.5° ] 18.5°-20.0° | 13.5°-15.0°
MOISTURE ‘
CONTENT 6.8 17.7 30.1 57.2
%)
ORGANIC
CONTENT NT NT NT NT
%)

ADDITIONAL COMMENTS: NT = Not Tested

Certification No. 114-01-1203



DCN

0164DEL P10b2

REPORT FOR CALIFORNIA BEARING RATIO SHEET NO. 20 OF 36

Report Number:  70125038.0001 1 rerr acon

Service Date: 06/01/12 5240 Green's Dairy Road
Report Date: 06/11/12 Raleigh, NC 27616
919-873-2211
Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Atin: Tillman Marshall Kimball Road and Main Street
11-A Oak Branch Drive Kannapolis, NC

Greensboro, NC 27407
Project No. 70125038

SAMPLE INFORMATION
Sample Number: Bulk Sample 1 Proctor Method: AASHTO T99 - Method B
Boring Number: R-1 Maximum Dry Density (pcf): 1113
Sample Location: N/A Optimum Moisture: 15.9
Depth: 0-5' Liquid Limit: 51
Material Description: A-7-6 (9) Plasticity Index: 25
CBR TEST DATA
120.0
CBR Value at 0.100 inch 4.4
CBR Value at 0.200 inch 4.4 100.0 1
3
: 80.0 ®
Surcharge Weight (Ibs) 10 : b d
Soaking Condition Soaked = *
Length of Soaking (hours) 96 S r ]
Swell (%) 0.9 g 600 Y
S )
0.0 h 4
DENSITY DATA 40. Py
Dry Density Before Soaking (pcf) 100.1 e
Compaction of Proctor (%) 890.9 20.0
I Y 3
MOISTURE DATA 00 ¢
Before Compaction (%) 145 '0.000 0.100 0.200 0.300 0.40 0.500
After Cormpaction (%) 14.9 ' ’ ’ ’ 400 '
Top 1" After Soaking (%) 21.3 Penetration (inch)
Average After Soaking (%) 20.8
Comments:

Services:  Obtain soil sample and test for California Bearing Ratio

Aophonis € 1y duseon

Terracon Rep: Stephanie Hardison Laboratory Testing by:
Reported To: Raymond "Levi" Denton Siephanie Hardison
Contractor: Certification No. 114-01-1203
Report Distribution . )
) / ,,('f//;m “\”&://
Reviewed by: ‘

Raymond "Levi" Denton
Geotechnical Department Manager
Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1
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SHEET NO. 21 OF 36

REPORT FOR CALIFORNIA BEARING RATIO 1 r .
Report Number:  70125038.0001 erracon
Service Date: 06/01/12 5240 Green's Dairy Road
Report Date: 06/11/12 Raleigh, NC 27616
919-873-2211
Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Attn: Tillman Marshall Kimball Road and Main Street
11-A Oak Branch Drive Kannapolis, NC

Greensboro, NC 27407
Project No. 70125038

SAMPLE INFORMATION
Sample Number: Bulk Sample 1 Proctor Method: AASHTO T99 - Method B
Boring Number: R-1 Maximum Dry Density (pcf): 1113
Sample Location: N/A ' Optimum Moisture: 15.9
Depth: 0-5' Liquid Limit: 51
Material Description: A-7-6 (9) Plasticity Index: 25
CBR TEST DATA

250.0 I
CBR Value at 0.100 inch 10.9 & i
CBR Value at 0.200 inch 10.2 200.0 ) []

3
Surcharge Weight (lbs) 10 & hd
Soaking Condition Soaked 1500 o1
Length of Soaking (hours) 96 &
Swell (%) 0.5 T o
S 4
100.0
A
DENSITY DATA
Dry Density Before Soaking (pcf) 106.9 hd
Compaction of Proctor (%) _96.0 50.0 :
L

MOISTURE DATA 00 & ‘
Before Compaction (%) 161 "0.000 0.100 0.200 0.300 0.4 0.500
After Compaction (%) 16.4 00 ' ’ ’ 400 )
Top 1" After Soaking (%) 18.1 Penetration (inch)
Average After Soaking (%) 19.0
Comments:
Services: Obtain soil sample and test for California Bearing Ratio
Terracon Rep: Stephanie Hardison Laboratory Testing by: - Hondroo
Reported To: Raymond "Levi" Denton Stephanie Hardison
Contractor: Certification No. 114-01-1203

Report Distribution .
Az
Reviewed by: g

Raymond "Levi" Denton
Geotechnical Department Manager
Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test metheds. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1
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REPORT FOR CALIFORNIA BEARING RATIO ."é SHEET NO. 22 OF 36

Report Number:  70125038.0001 rracun

Service Date: 06/01/12 5240 Green's Dairy Road
Report Date: 06/11/12 Raleigh, NC 27616
919-873-2211
Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Attn: Tillman Marshall Kimball Road and Main Street
11-A Oak Branch Drive Kannapolis, NC

Greensboro, NC 27407
Project No. 70125038

SAMPLE INFORMATION
Sample Number: Bulk Sample 1 Proctor Method: AASHTO T99 - Method B
Boring Number: R-1 Maximum Dry Density (pcf): 111.3
Sample Location: N/A Optimum Moisture: 15.9
Depth: 0-5' Liquid Limit: 51
Material Description:  A-7-6 (9) Plasticity Index: 25
CBR TEST DATA
300.0
CBR Value at 0.100 inch 12.5 F Y
CBR Value at 0.200 inch 118 250.0 - 4
: - L 2 ?
Surcharge Weight (Ibs) 10 200.0 T
Soaking Condition Soaked = L d
Length of Soaking (hours) 96 2 e )
Swell (%) o5 | gtoe py
3 [ ]
[ )
DENSITY DATA 1000
Dry Density Before Soaking (pcf) 108.7 o
Compaction of Proctor (%) 97.6
EE— 50.0 T
MOISTURE DATA 00 &
Before Compaction (%) 15.6 "0.000 0.100 0.200 0.300 4 ‘ 0.500
After Compaction (%) 15.7 0 ) ’ ’ 0400 ’
Top 1" After Soaking (%) 18.2 Penetration (inch)
Average After Soaking (%) 17.9
Comments:

Services: Obtain soil sample and test for California Bearing Ratio

AGghonis € Honduson

Terracon Rep: Stephanie Hardison Laboratory Testing by:
Reported To: Raymond "Levi" Denton Stephanie Hardison
Contractor: Certification No. 114-01-1203
Report Distribution ;L
Lo
Reviewed by: !

Raymond "Levi" Denton
Geotechnical Department Manager
Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1
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CBR Value at 0.1 inch
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SHEET NO. 23 OF 36

R-1 Bulk Sample 1 Depth 0-5'

CALIFORNIA BEARING RATIO

/ e=@e=R-1 Bulk Sample 1

85.0 86.0 87.0 88.0 89.0 90.0 91.0 920 930 940 95.0 96.0 97.0 98.0 99.0 100.0
% Compaction

AGphons € LHondrson

Certification No. 114-01-1203
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REPORT FOR CALIFORNIA BEARING RATIO 1 "e SHEET NO. 24 OF 36

Report Number:  70125038.0002 rracon

Service Date: 06/11/12 5240 Green's Dairy Road
Report Date: 06/18/12 Raleigh, NC 27616
919-873-2211
Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Attn: Tillman Marshall Kimball Road and Main Street
11-A Qak Branch Drive Kannapolis, NC

Greensboro, NC 27407
Project No. 70125038

SAMPLE INFORMATION
Sample Number: Bulk Sample 2 Proctor Method: AASHTO T99 - Method B
Boring Number: R-3 Maximum Dry Density (pcf): 103.9
Sample Location: N/A Optimum Moisture: 19.5
Depth: 15-2¢' Liquid Limit: 61
Material Description: A-7-6 (19) Plasticity Index: 36
CBR TEST DATA
60.0
CBR Value at 0.100 inch 2.5 :
CBR Value at 0.200 inch 24 $0.0 B
[ ]
| [ ]
Surcharge Weight (Ibs) 10 400 i
Soaking Condition Soaked - L 2
Length of Soaking (hours) 96 2 . h J
Swell (%) 25 5 300 ()
s . J
20.0 e
DENSITY DATA i ) *
Dry Density Before Soaking (pcf) 94.3
Compaction of Proctor (%) 90.7 100 %
MOISTURE DATA 006 :
iﬁiﬁ;‘:ggﬁ‘gg") —-1—2-'31—- "0.000 0.100 0.200 0.300 0.400 0.500
(] .
Top 1" After Soaking (%) 28.1 Penetration (inch)
Average After Soaking (%) 26.1
Comments:

Services:  Obtain soil sample and test for California Bearing Ratio

Naphonis € Hondidore

Terracon Rep: Stephanie Hardison Laboratory Testing by:
Reported To: Raymond "Levi" Denton Stephanie Hardison
Contractor: Certification No. 114-01-1203
Report Distribution AR
Pzt
Reviewed by: ‘

Raymond "Levi" Denton
Geotechnical Department Manager

Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test resuits transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1
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REPORT FOR CALIFORNIA BEARING RATIO -I E“.‘ SHEET NO. 25 OF 36

Report Number:  70125038.0002 rra con

Service Date: 06/11/12 5240 Green's Dairy Road
Report Date: 06/18/12 Raleigh, NC 27616
919-873-2211

—

Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Attn: Tillman Marshall Kimball Road and Main Street
11-A Oak Branch Drive Kannapolis, NC

Greensboro, NC 27407
Project No. 70125038

SAMPLE INFORMATION
Sample Number: Bulk Sample 2 Proctor Method: AASHTO T99 - Method B
Boring Number: R-3 Maximum Dry Density (pcf): 103.9
Sample Location: N/A Optimum Moisture: 19.5
Depth: 15-20* Liquid Limit: 61
Material Description: A-7-6 (19) Plasticity Index: 36
CBR TEST DATA
140.0
CBR Value at 0.100 inch 5.3 120.0 :
CBR Value at 0.200 inch 5.2 X! , 4
100.0 L J ?
Surcharge Weight (1bs) 10 s *
Soaking Condition Soaked = 80.0 . J
Length of Soaking (hours) 96 2 [ ]
Swell (%) 1.6 s o
S 600 '
L
DENSITY DATA 40.0 e d
Dry Density Before Soaking (pef) 99.9 ’ L)
Compaction of Proctor (%) 96.2
200 +—@
MOISTURE DATA 00 & ; ’
Before Compaction (%) —202 '0.000 0.100 0.200 0.300 0.400 0.500
After Compaction (%) 20.2 ‘ ' ’ - ’ ’
Top 1" After Soaking (%) 23.9 Penetration (inch)
Average After Soaking (%) 24.5
Comments:
Services: Obtain soil sample and test for California Bearing Ratio
AGghons € e

Terracon Rep: Stephanie Hardison Laboratery Testing by: - Hondio
Reported To: Raymond "Levi" Denton Stephanie Hardison
Contractor: Certification No. 114-01-1203
Report Distribution A

; Z’,,z/’ o

Reviewed by: !

Raymond "Levi" Denton
Geotechnical Department Manager
Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials,
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REPORT FOR CALIFORNIA BEARING RATIO 1 r
Report Number:  70125038.0002 erracon
Service Date: 06/11/12 5240 Green's Dairy Road
Report Date: 06/18/12 Raleigh, NC 27616
919-873-2211
Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Attn: Tillman Marshall Kimball Road and Main Street
11-A Qak Branch Drive Kannapolis, NC

Greensboro, NC 27407
Project No. 70125038

SAMPLE INFORMATION
Sample Number: Bulk Sample 2 Proctor Method: AASHTO T99 - Method B
Boring Number: R-3 Maximum Dry Density (pcf): 103.9
Sample Location: N/A Optimum Moisture: 19.5
Depth: 15-20' ~ Liquid Limit: 61
Material Description: A-7-6 (19) Plasticity Index: 36
CBR TEST DATA
160.0
CBR Value at 0.100 inch 6.5 140.0
CBR Value at 0.200 inch 6.1 o
l ”
120.0 : ry
Surcharge Weight (Ibs) 1 100.0 ry *
Soaking Condition Soaked = *
Length of Soaking (hours) 96 3 ‘_!
Swell (%) 1.5 g 800 e
3 $
60.0
DENSITY DATA s
Dry Density Before Soaking (pcf) 102.5 40.0 .
Compaction of Proctor (%) _ 987
200 =%
MOISTURE DATA 006 :
Before Compaction (%) 19.3 -
e 0.000 0.100 0.200 0.300 0.400 0.500
After Compaction (%) 19.5
Top 1" After Soaking (%) 22.7 Penetration (inch)
Average After Soaking (%) 244
Comments:
Services: Obtain soil sample and test for California Bearing Ratio )
/)1 ;% Omas f §
Terracon Rep: Stephanie Hardison Laboratory Testing by: - Hondwoo
Reported To: Raymond "Levi” Denton Stephanie Hardison
Contractor: Certification No. 114-01-1203

Report Distribution Y AR
St e i
Reviewed by: !

Raymond "Levi” Denton
Geotechnical Department Manager
Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.

Page 1 of 1



DCN

0164DEL P10b2

CBR Value at 0.1 inch
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R-3 Bulk Sample 2 Depth 15-20'

CALIFORNIA BEARING RATIO

wfeeR-3 Bulk Sample2

85.0 86.0 87.0 88.0 89.0 S0.0 91.0 92.0 93.0 94.0 950 96.0 97.0 98.0 99.0 100.0
% Compaction

AGphonis € Lo duno

Certification No. 114-01-1203
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REPORT FOR CALIFORNIA BEARING RATIO 'l l'é SHEET NO. 28 OF 36

Report Number:  70125038.0003 rracon

Service Date: 06/11/12 5240 Green's Dairy Road
Report Date: 06/18/12 Raleigh, NC 27616
919-873-2211
Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Attn: Tillman Marshall Kimball Road and Main Street
11-A Oak Branch Drive Kannapolis, NC

Greensboro, NC 27407
Project No. 70125038

SAMPLE INFORMATION
Sample Number: Bulk Sample 1 Proctor Method: AASHTO T99 - Method A
Boring Number: R-4 Maximum Dry Density (pcf): 91.2
Sample Location: N/A , Optimum Moisture: 28.7
Depth: 10-15' Liquid Limit: 73
Material Description: A-7-5 (35) Plasticity Index: 39

CBR TEST DATA ,
100.0 T f

~ ——
CBR Value at 0.100 inch 4. %00 .
CBR Value at 0.200 inch 44 80.0 ®

)
70.0 r..
Surcharge Weight (1bs) 10 H
Soaking Condition Soaked = 800 r
Léngth of Soaking (hours) 96 2 &
Swell (%) 2.0 g %00 ;o
(-]

400 -
DENSITY DATA 300 ¥
Dry Density Before Soaking (pcf) 84.9
Compaction of Proctor (%) 93.0 200 —e@r

10.0

MOISTURE DATA 00 &
Before Compaction (%) 28.3 ’ 0.100 00 0
After Compastion (%) —555— 0.000 . 0.200 o,:.a 0.400 500
Top 1" After Soaking (%) 36.2 Penetration (inch)
Average After Soaking (%) 35.2
Comments:

Services:  Obtain soil sample and test for California Bearing Ratio

AGphonis € Lo duson

Terracon Rep: Stephanie Hardison Laboratory Testing by:
Reported To: Raymond "Levi" Denton Stephanie Hardison
Contractor: Certification No. 114-01-1203
Report Distribution ;o
c/f?z/ o i
Reviewed by: !

Raymond "Levi" Denton
Geotechnical Department Manager
Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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REPORT FOR CALIFORNIA BEARING RATIO 1re SHEET NO. 29 OF 36

Report Number:  70125038.0003 rracon

Service Date: 06/11/12 5240 Green's Dairy Road
Report Date: 06/18/12 Raleigh, NC 27616
919-873-2211
= - — e i
Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Atin: Tillman Marshall Kimball Road and Main Street
11-A Oak Branch Drive Kannapolis, NC
Greensboro, NC 27407 .
Project No. 70125038
SAMPLE INFORMATION
Sample Number: Bulk Sample 1 Proctor Method: AASHTO T99 - Method A
Boring Number: R-4 Maximum Dry Density (pcf): 91.2
Sample Location: N/A Optimum Moisture: 28.7
Depth: 10-15' Liquid Limit: 73
Material Description: A-7-5 (35) Plasticity Index: 39
CBR TEST DATA
‘ 120.0 I
CBR Value at 0.100 inch 5.5 ; .
CBR Value at 0.200 inch 52 100.0 p—
[ )
2
Surcharge Weight (Ibs) 10 80.0 ._I—.
Soaking Condition Soaked = Y
Length of Soaking (hours) 96 2 »
Swell (%) 2.5 g 600 e
-]
-l
4
DENSITY DATA 400
Dry Density Before Soaking (pcf) 87.4 ®
Compaction of Proctor (%) 95.9 200 5
MOISTURE DATA 00 e
Before Compaction (%) 278 "0.000 0.100 0.200 0.300 0.400 0.500
After Compaction (%) 28.9 ' ' | | ’ )
Top 1" After Soaking (%) 33.2 Penetration (inch)
Average After Soaking (%) 33.3
Comments:
Services: Obtain soil sample and test for California Bearing Ratio
Aophomis € o
Terracon Rep: Stephanie Hardison Laboratory Testing by: ) Ho"‘dyb
Reported To: Raymond "Levi" Denton Stephanie Hardison
Contractor: Certification No. 114-01-1203
Report Distribution Py A
<f/ A gy Al
Reviewed by: !

Raymond "Levi" Denton
Geotechnical Department Manager

Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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REPORT FOR CALIFORNIA BEARING RATIO "I I"e SHEET NO. 30 OF 36

Report Number:  70125038.0003 rracon

Service Date: 06/11/12 5240 Green's Dairy Road
Report Date: 06/18/12 Raleigh, NC 27616
919-873-2211
Client Project
Schnabel Engineering South, P.C. P-5206C Reid to North Kannapolis
Attn: Tillman Marshall Kimball Road and Main Street
11-A Oak Branch Drive Kannapolis, NC

Greensboro, NC 27407
Project No. 70125038

SAMPLE INFORMATION
Sample Number: Bulk Sample 1 Proctor Method: AASHTO T99 - Method A
Boring Number: R-4 Maximum Dry Density (pcf): 91.2
Sample Location: N/A Optimum Moisture: 28.7
Depth: 10-15' Liquid Limit: 73
Material Description: A-7-5 (35) Plasticity Index: 39
CBR TEST DATA
160.0
CBR Value at 0.100 inch 7.9 1400 : -
CBR Value at 0.200 inch 7.0 P ———
120.0 L
. .
Surcharge Weight (1bs) 10 100.0 % 4
Soaking Condition Soaked - &
Length of Soaking (hours) 96 2 . J
Swell (%) 12 g 800 L 4
- 3 ®

60.0
DENSITY DATA K
Dry Density Before Soaking (pcf) 89.7 40.0 '
Compaction of Proctor (%) 98.3 -

200
MOISTURE DATA 00 &
Before Compaction (%) -2 . "0.000 0.100 0.200 0.300 0.400 0.500
After Compaction (%) 29.4
Top 1" After Soaking (%) 33.7 Penetration (inch)
Average After Soaking (%) 323
Comments:

Services: Obtain soil sample and test for California Bearing Ratio

Aophomis € [ondaseon

Terracon Rep: Stephanie Hardison Laboratory Testing by:
Reported To: Raymond "Levi" Denton Stephanie Hardison
Contractor: Certification No. 114-01-1203
Report Distribution A
) (f [._2/ et \"V%/
Reviewed by: a

Raymond "Levi" Denton
Geotechnical Department Manager
Test Methods: ASTM D1883

The tests were performed in general accordance with applicable ASTM, AASHTO, or DOT test methods. This report is exclusively for the use of the client
indicated above and shall not be reproduced except in full without the written approval of Terracon. Test results transmitted herein are only applicable to the
actual samples tested at the location(s) referenced and are not necessarily indicative of the properties of other apparently similar or identical materials.
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CBR Value at 0.1 inch

SHEET NO. 31 OF 36

R-4 Bulk Sample 1 Depth 10-15'

CALIFORNIA BEARING RATIO

14.0

12.0

10.0 +

==@==R-4 Bulk Sample 1

8.0

40

2.0

0-0 ¥ ¥ ¥ L T ¥ ¥ ¥ - ] ¥ ¥ T Al ¥
85.0 86.0 87.0 88.0 89.0 90.0 91.0 920 93.0 940 950 96.0 97.0 98.0 99.0 100.0

% Compaction

T

Aoghonis € Horduson

CertificationNo. 114-01-1203
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REPORT ON SOIL TEST RESULTS

PROJECT: P-5206C Reid to North Kannapolis | COUNTY: | Rowan
DATE SAMPLED: | N/A | DATE RECEIVED: | N/A | DATE REPORTED: | July 16,2012
SAMPLED FROM: | N/A ! SAMPLED BY: | N/A
SUBMITTED BY: Schnabel Engineering [ STANDARD SPECIFICATION
LABORATORY: Terracon Consultants, Inc. - Raleigh
TEST RESULTS
Boring No. R-8
Sample No. Bulk
Retained #4 Sieve % 0
Passing #10 Sieve % 92
Passing #40 Sieve % 74
Passing #200 Sieve % 62
MINUS #10 FRACTION
Soil Mortar - 100% -
Coarse Sand -Ret. #60 22.9
Fine Sand - Ret. #270 13.1
Silt 0.05-0.005 mm % 14.7
Clay < 0.005 mm % 49.3
Passing ¥ 40 Sieve % -
Passing # 200 Sieve % -
Liquid Limit 67
Plastic Index 31
AASHTO Classification | A-7-5(19)
Select Granular Class
Type

Natural Moisture % -
Organic Content % -
Depth (ft) From:

To: 5.0
Remarks:

1lerracon

5240 Green's Dairy Road - Raleigh,NC 27616

P:919.873.2211 F:919.873.9555
www.terracon.com

Alphomis € 1o duson

Certification No. 114-01-1203
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SHEET NO. 33 OF 36

STANDARD TEST METHOD FOR MOISTURE CONTENT IN SOILS

Project Number: 70125038 Project Name: P-5206C (Reid to N. Kannapolis

Date Sampled:  N/A Sampled By: N/A

Date Tested: 7/9/2012 Tested By: Terracon - Raleigh, NC

Dry
Boring Sample Wet Wt. of Dry Weight of Weight of Wi. of

Number Number Depth CanliD Tare Wt. Soil + Tare  Soil + Tare Soil Water % Moisture
R-8 SS-1 1.0-25' WW 2540 510.5 4541 200.1 56.4 28.2%
R-8 882  3.5-5.0 13 255.0 540.0 488.3 233.3 51.7 22.2%

Certification No. 114-01-1203
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\
NIAA
\‘ .
130 T\
\'\ \
125 SRR Certification No. 114-01-1203
D \ '
LY WY Source of Material R-8 0-5
. : Description of Material A-7-5 (19)
120 W
’\ . \ Test Method ASTM D698 Method A
\ \
| NMA
115 AR
AL TEST RESULTS
N Maximum (optimum) Dry Unit Weight __98.5 PCF
110 = Optimum Water Content 212 %
g'- A " A \
E .\ \
Q AN
o AN ATTERBERG LIMITS
2 105 <
= A\
Z LN \ LL PL PI
\
% N\ 71 29 42
100 ~ ~ A LN Curves of 100% Saturation
i SN for Specific Gravity Equal to:
// R NRRE ) e D 80)
y . N \ N .
o5 ’ : \' ot
‘ B LN . N 270
JIU N
N 2.60
N
) NERAN
WA
\\ \ -
NN
85 N N
N N ‘\
N \\
AN \\
~ \\
80 ‘\ N \\
k NN N
h Rt Ny
AN
N
75 ‘ <~
0 ) 10 16 20 25 30 35 40 4

WATER CONTENT, %

MOISTURE-DENSITY RELATIONSHIP

Project: P-5206C (Reid to North Kannapolis)
Er r acon Site:  Kannapolis, North Carolina
Job #: 70125038

Date: 10-4-12
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L rﬂ f’f
DIRECT SHEAR TEST OF SOILS UNDER CONSOLIDATED DRAINED COND!T!ONM ,gz«w"
ASTM D3080 ‘~. CARQy, u, -
.:?’ ‘és"s"" 4’ 9,
BRSPS MK
SHEAR STRENGTH §5& ‘-, 3
I SEAL P E
#MAXIMUM SHEAR STRESS | '., 0347“9 HEE
’;l % ‘3“‘ \\
4000 SND-i ?\‘\ N
"umm\ W
et
3500 /V
g 2500 ,
@ $
€ 2000 | =
% _ ~
g +
g 4500 =
7] /
1000 -
500
0 [ 3 i £ 3 . x 5 i & s i
0 1000 2000 3000 4000 5000 6000
NORMAL STRESS, psf
FRICTION ANGLE CONESION NORMAL | NORMAL | NORMAL
AT MAXIMUM SHEAR STRESS |  23.0 deg 1208 pst  |SIRESS, psf| STRESS, psf| STRESS, psf
7000 3000 5000
INITIAL AREA, in2 4,909 INITAL MOISTURE. % 268 268 268
INTIALLENGTH.in |~ 77000 INITIAL DRY DENSITY. pof 89.2 59.4 89.7
SPECIFIC GRAVITY 365 INITIAL SATURATION, % 83 B4 84
SG ASSUMED X INITIAL VOID RATIO 0.86 0.85 0.85
#200 WASH, % 57 FINAL MOISTURE, % 344 331 302
LIQUID LIMIT 36 FINAL SATURATION. % 100.0 1000 1000
PLASTIC LIMIT 33 FINAL VOID RATIO 0.5 07 06
PLASTICITY INDEX 13 MAXIMUM SHEAR STRESS, psf 1731 2288 3432
SAMPLE TYPE UNDISTURBED | RATE OF LOADING, Infmin 5.0007 0.0004 0.0005
DESGRIPTION A8 (31)
PROJECT NAME: P5206 Reid to North Kannapolis , BORING NO. R-3
LOCATION: Kannapolis, NC ) SAMPLE NO. S-1
JOBNO.: 70125038 DEPTH, feet 107012
DATE: 10/7/2011
| S Tlerracon
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