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ROADWAY
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34522.1.3 (R-31004)
COUNTY CATAWBA

PROJECT DESCRIPTION NC 16 FROM NORTH OF SR 1814 (CALDWELL RD.)
TO SR 1895 (TOWER RD.)

INVENTORY

F.A. PROJ. STP-0016(52)

MOTE - THE INFORMATION CONTAINED HEREMN IS 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 PROJECT,

NOTE - BV HAYING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION QR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE aCTyAL CONDITIONS AT THE PROJECT SITE,

STATE | STATE PROJECT REFERENCE NO. SHEET | oL
N.C.] 345221.3 (R-3100A) 1 37
STATE_PROJ.NG. F.A.PROJ.NO. DHESCRIPTION
34522.1.3 STP-0016(52} P.E.
RW & UTIL.

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION GR PAY PURPQSES.
THE VARIOUS FIELO BORING LOGS, ROCK CORES, AND SOI TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED N RALEIGH 8Y CONTACTING THE N. C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (29 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS. ROCK CORES, OR SQIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES 4RE BASED ON A
GEOTECHMCAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE OATA AND THE IN SITU (N-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT iN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS DR SO MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION, THESE WATER LEVELS OR SOIL
MOISTURE COMDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN OETAILS ARE OIFFERENT. FOR BIDDING
AMD CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES MOT WARRANT OR GUARANIEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR QPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOLNTERED ON THS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR &N EXTEMSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCQUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
J.K. STICKNEY

C.L. SMITH

INVESTIGATED BY_J.E. BEVERLY

CHECKED BY C.B. LITTLE
susMTTED BY__ CB. LITTLE
DATE NOVEMBER 2013
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TIP PROJEC

SEE SHEET 1-A FOR INDEX OF SHEETS
SEE SHEET 1-B FOR SYMBOLOGY

\

LOCATION: NC 16 FROM NORTH OF SR 1814 (CALDWELL ROAD) TO SR 1895 (TOWER ROAD)
TYPE OF WORK: GRADING, PAVING, DRAINAGE, AND CULVERTS
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NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

34522.1.3 (R-31004A) 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

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

100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO 1206, ASTM D-1586). SOIL
CLASSIFICATION 1S BASED DN THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

- INDICATES A GDDD REPRESENTATION OF PARTICLE SIZES FROM FINE TD COARSE.
- INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY GRADED)

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

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.) FOOT PER 6@ BLOWS.

ANGULARITY OF GRAINS

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL. AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUVJ - SOILS THAT HAVE BEEN TRANSPDRTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

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

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).
MODIFIERS SUCH AS LIGHT, BARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

O

U
L
U

VANE SHEAR TEST

EXTREMELY INDURATED

SHARP HAMMER BLOWS REOGUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

45 MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC, EXAMPLE: ;SSAﬁgﬁt::ngJBgoRuﬁggng;S:OS: DES:))IL GRAINS 15 DESIGNATED BY THE TERMS: ANGULAR, ERTHERED v A/% oS TAL PLAIN PR T OR HAVING A NOTAGLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE. SLATE, ETC.
VERY STFF GRALSLTY CLAL MOST T UTEREEDCED FAR SAfD LALFSHOHY RASTE 475 — e ROCK (WR) // =2} BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TD RISE ABOVE THE LEVEL
SGIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPQOSITION CRYSTALLING 5~ 25 T FINE 70 COARSE GRATN ToREOUS AND METAMORPHIC GGk TraT AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KROLIN, ETC. ARE USED IN DESCRIPTIONS 12,2771 WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, CROUND SURFACE.
ORGANIC MATERIALS ROCK (CR) f\
CLASS. (S 35% PASSING *200) 1> 35% PASSING 1288 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. A L, | GNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS DF CALCIUM CARBONATE.
[—— ——| FINE TD COARSE GRAIN METAMORPRIC AND NON-COASTAL PLAIN
GROUP A-3 a2 a4 a5 [a6|Aa7|araz |A4as COMPRESSIBILITY ggg—(cmcsg)mum SEDIMENTARY ROCK THAT WOLLD YEILD SPT REFUSAL IF TESTED. ROCK Type | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. sla-2-6la-2-7 ara| A3 |A6A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
oW NSNS MPDERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COASTAL PLAIN I COAGTAL 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 DO HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK I SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED LORE_RECOVERY (REC.) H OF T R
o i R IT LENGTH OF CORE RUN AND EXPRESSED AS A PERCENTAGE.
# PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - @ TABLLAR BODY OF IGNEQUS ROCK THAT CUTS ACROSS THE STRUCTLRE OF ADJACENT
- lﬂa GRANULAR( ) Ay :gg: ORGANIC MATERIAL GRANULAR  SILT - CLAY OTHER ! ROCKS DR CUTS MASSIVE ROCK.
-4 SOILS SHOAE, AR SOILS SOILS
0CK FREGH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER -
v 200 1 txl35 wxlas melss el rdas s las mlas railas vae SOILS RACE OF OFGANIC MATTER 2 - 3 3 -5 RACE — FRESH SAMMER ]E | CRISTALS ¢ DE zg; lzumi LANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE DRGANIC MATTER 3- 5% 5 - 327 LITTLE 18 - 207 .
LioulD LIMT 48 mix| s o o voxfar 40 [ s x| ] gone wiTh MODERATELY ORGANIC 5197 12 - 20% 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 | B MX NP ig Mx |18 Mx |11 M0 113 MN |10 MX [18 MX[11MN |11 MN LITTLE OR HIGHLy | PIGHLY ORGANIC S10% 5207 HIGHLY 257 AND ABOVE o SLL) EEY?S;sS?N a] BEmKETN RSEPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
YSTALLINE NATURE.
GROUP INDEX [J [J 8 4 x| 8 mx|i2 mx|1s mx|Mo x|  MODERATE ORGANIC GROUND WATER " FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
AMOUNTS OF SOILS SLIGHT 0CK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SIDES RELATIVE TO DNE ANODTHER PARALLEL TD THE FRACTURE.
USUAL TYPES|STONE FRAGS.|. o | oy Ty oR cLAYEY SILTY CLAYEY ORGANIC pvA WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  |GRAVEL, AND 5aND| GRAVEL AND SAND SOILS SOILS MATTER 24 CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
NaATERIALS | s Yy STATIC WATER LEVEL AFTER _24  HOURS ' —
GEN. FATING AV MODERATE SIGNIFICANT DPOF;TIUSJSSTDEERgg :DVREDISCDLDRATIDN AND WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
) FAIR T0O PW PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA MDD, GRANITOID ROCKS, M LDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 A EXCELLENT TO GOOD FAIR TO POOR PODR PODR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
OJUU‘- SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
THE STREAM.
Pl OF A-7-5 SUBGROUP IS = LL - 3@ ;Pl OF A-7-6 SUBGROUP IS >LL - 3@ MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITDID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH [ FORMATION (FM)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE DF STANDARD RANGE OF UNCONFINED T TEST BORING (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEDLDGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY PENETRATION RESISTENCE COMPRETSDSI;EFgRENGTH slﬁ;igwggu_ﬁfaig'ggﬁml N‘RE’ G DT oM TEST BORING W/ CORE IF TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROEK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
(N-VALUE) TONS/FT2 )
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R .
VERY LODSE <4 AUGER BORING (O~ SPT N-VALUE | (sEv) 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 1S SMALL COMPARED TO
GENERALLY SOIL SYMBOL 1TS LATERAL EXTENT.
CRANUL AR LOOSE 470 10 EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN.
P MEDIUM DENSE 18 10 20 N/A ARTIFICIAL FILL (AF) OTHER CORE BORING @D— SPT REFUSAL IF_TESTED, YIELDS SPT N VALUES > 108 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 3@ 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL RDCK EXCEPT DUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE BuT |-MOTTLED (MOT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 50 ™ SDILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
— —— INFERRED SOIL BOUNDARY () MONITORING WELL v SEV) THE MASS 15 EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK
VERY SOFT @ .25 REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
y B X
GENERALLY SOFT 270 4 0.25 10 .50 =777 INFERRED ROCK LINE A\ PIEZOMETER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JIF_IESTED, YIELDS SPT N VALUES < 18@ BPF INTERVENING IMPERVIOUS STRATUM.
SILT-CLAY ”Eg‘T‘;?F STIFF ; ig ;35 8.5 T0 1.0 INSTALLATION COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL (RES. SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
MATERIAL 2 P
(COHESIVE) VERY STIFF 15 10 38 ye TTrre? ALLUVIAL SOIL BOUNDARY O Sore IMreaToR SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 54 25025  DIP & DIP DIRECTION OF ALSO AN EXAHPLE. ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
XPRESSED AS A PERCENTAGE
TEXTURE OR GRAIN SI7E ROCK STRUCTURES @  cone PENETROMETER TEST ROCK _HARDNESS E .
VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES M&‘SAP-" RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE
U.s. STD. SIEVE SIZE 4 e 40 6@ 200 278 ° SOUNDING ROD SEVERAL HARD BLDWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 288 842 0.25 0075 0.853 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD ?g”ﬁi AEER:LEEE;E;}:EN:‘FE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REGUIRED RELATIVELY THIN COMPARED WITH TS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Cg:ﬁiE ;::é SILT cLay AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST ) TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) ) GR) (CSE. S0 * SDa L) €Ly BT - BORING TERMINATED MICA, - MICACEDUS WEA. - WEATHERED MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 8.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
— -~ py — — CL. - LAY MOD. - MODERATEL Y 7~ UNIT WEIGHT HARD E?c%ﬁﬁ%iy;ﬂgﬁ% BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED <I1P PLANE.
GRAIN MM 2.8 . ¥ . R N _ .
SIZE N 12 3 CPT - CONE PENETRATION TEST NP - NON PLASTIC “J4~ DRY UNIT WEIGHT MEDIM CAN BE GROOVED OR GOLGED 0.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPTI - NUMBER OF BLOWS (N OR BPF) OF
e ot vy HARD CaN BE EXCAVATED IN SMALL CHIPS T0 PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 39 INCHES REGUIRED T0 PRODUCE A PERETRATION OF 1FODT INTO SOIL WITH
SOIL _MOISTURE - CORRELATION OF TERMS OMT - DILATOMETER TEST PMT - PRESSUIRTE“”ER TEST s SABMP;E BBREVIATIONS POINT OF & GEOLOGIST'S PICK A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER, SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
DPT - DYNAMIC PENETRATION TEST SAP.- SAPROLITIC - BUL - THAN ©.1 FOOT PER 6@ BLOWS.
SOIL MOISTURE BCALE FIELD MOISTURE . 2
GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SD. - SAND, SANDY S5 - SPLIT SPOON SOFY CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) DESCRIPTION . FnE oL - LT SILTY oT - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES I SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.)- TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED 8Y TOTAL LENGTH
_ B USUALLY L10UID: VERY WET. USUALLY FOSS. - FOSSILIFEROUS SL1. - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATUM AND EXPRESSED AS A PERCENTACE.
SATURATED : » USUAL . R _ STRATA ROCK OUALITY DESIGNATION (SRDD)- A MEASURE OF ROCK DUALITY DESERIBED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE FRAC. - FRACTURED, FRACTURES TCR ~ TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL | vERy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

October 24, 2013

STATE PROJECT: 34522.1.3 (R-3100A)

F.A. PROJECT: STP-0016(52)

COUNTY: Catawba

DESCRIPTION: NC 16 from North of SR 1814 (Caldwell Rd.) to SR 1895 (Tower Rd.)

SUBJECT: Geotechnical Report — Inventory

This report presents the findings for the proposed multi-lane widening of NC 16 in Catawba
County. Beginning and ending station limits for this section of the project are from -L- Sta.
12+00 to 253+80. The project begins just north of Caldwell Rd. (toward Newton) and trends
southeasterly to its terminus north of Tower Rd. in the direction of Denver. Distance traversed
from beginning to end is 4.6 miles.

The geotechnical field investigation was conducted in the month of June 2013. An ATV
mounted CME 550X drill machine equipped with automatic drop hammer was utilized to
perform test boring along the proposed corridor. The following survey lines are addressed in this
report.

Line Station

-L- 12+00 — 253+80

-L1- 10+00 —23+18.4

-Y16- 10+00 — 13+75

-Y17- 10+00 ~ 12+00

~Y18- 10+00 — 11+50

-Y19- 13+50 - 27+00

-Y20- 11+50 — 13+45

-Y21- 10+00 — 12+15

-Y22- 12+10 — 14+00

-Y31- 11+40 — 12+95

-CBT DR-  10+00—12+28

-DR1- 10+00 — 12+67
MAILING ADDRESS: TELEPHONE: 919-707-2540 LOCATION:
NC DEPARTMENT OF TRANSPORTATION FAX: 919-715-5361 TRANSPORTATION BUILDING
DIRECTOR OF PRECONSTRUCTION 1 SOUTH WILMINGTON STREET
15638 MaIL SERVICE CENTER WEBSITE: WWW.NCDOT.GOV RALEIGH NC

RALEIGH NC 27699-1538
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Areas of Special Geotechnical Interest:
1. Groundwater:

There were few instances in which groundwater was encountered during the course of this
investigation. The vast majority of borings were dry after 24 hours. The following boring
locations encountered groundwater:

-L- Station / Offset Relationship of groundwater to proposed grade
32+93, 50°RT below grade

47+60, 65°LT below grade

207+70, 1°LT possible water in cut left of boring
212+57,45°LT below grade ’

215+30, 10°LT below grade

246+00, 55°LT above grade in cut left of -L-

249+00 60°’LT above grade in cut left of -L-

2. Crystalline Rock:

Rock was only encountered in two instances. Borings at station 242+60, 55 LT and 246+00, 55°
LT each encountered rock 18 feet below ground surface. In each instance rock is below proposed
grade.

3. High PI Soils: (PI’s 28 and greater)

Even though clayey soils are common along the project corridor, high PI clay soils were sporadic
in occurrence. The following boring locations encountered high P soils within 3 feet of
proposed grade:

-L~- Station / Offset AASHTO Seil Type PI Value
57+31,47 LT A-7-5 32
93+53,35 RT A-7-5 35
129+24, 63’ LT A-7-5 30
147+75,30° LT A-7-5 35
218+00, 65’ RT A-7-5 38

4. Alluvial Soils:

There are few occurrences of alluvial soils along the project corridor. Most are the result of small
creeks and drainage features that are of little significance or concern. Known alluvial soils types
are very soft to medium stiff clays (A-7-5), medium stiff silt (A-5), and very loose sand (A-2-4).
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Physiography / Geology:

The project area is in rural southeastern Catawba County between the cities of Newton and
Denver. Topography is flat to rolling and traverses along woods, open fields, and residential
structures.

Geologically the site lies in the Inner Piedmont and Kings Mountain Belt with micaceous
residual soil types originating predominantly from mica schist (CZms) parent rock.

Soil Properties:
1. Residual Soils:

These soils are derived from in place weathering of parent materials. They occur in a variety of
consistencies, classifications, and stratigraphic sequences. Residual soils are further subdivided
into clays, silts, and sands. In most instances residual soils in this area are micaceous with mica
amounts ranging from trace to high.

Clays are a prominent soil type along the project corridor. They are found as surface soils and
subsoils. Typically they consist of medium stiff to very stiff sandy silty and/or silty sandy clay in
the AASHTO classifications of A-7-5, A-7-6, and A-6. Clay soils appear well drained with a
plasticity index ranging from 11 to 38. Corresponding liquid limit ranges are between 28 and 81.

Silts are also common and typically consist of medium stiff to very stiff clayey sandy silt.
AASHTO classifications are A-4, and A-5. Silts may occur at all depth ranges.

Sands occur less frequently than other residual soil types. None the less they are found
throughout the project corridor and at varying depths in the stratigraphic sequence. Sands are
typically described as medium dense to very dense clayey silt sand and clayey sand with
AASHTO classifications of A-2-4, and A-2-5.

2. Alluvial Soils:

Alluvial soils originate from water transportation and deposition in a floodplain environment.
Alluvial deposits along the project corridor are limited to creeks and drainage features. They are
typically shallow with known soil types of very soft to stiff silty sandy clay (A-7-5), medium
stiff clayey sandy silt (A-5), and very loose clayey sand (A-2-4).

3. Fill Soils:
Roadway embankment fill soils are present beneath existing NC 16 and its connectors. Roadway

fill soils are predominantly comprised of medium stiff silty sandy clay (A-7, A-6), and medium
stiff sandy silt (A-4).

Sheet 25
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An area of artificial fill was noted left of -L- station 212+57. This fill in this area resulted from
clearing of the lot by the property owner. Fill contains mostly disturbed and re-distributed soil
that is very soft to soft silty sandy clay (A-6). Depth of artificial fill is approximately 9 feet.

Wells:

The majority if not all of the residential and business structures along the project corridor rely on
well water. There were a number of discovered wells which lie within construction limits, and
others in between construction and proposed right of way. In some instances construction limits
and right of way boundaries will result in the loss of the primary residence or business structure
leaving an abandoned well outside proposed DOT limits. The following list is of wells that are
know to exist in each of these instances. It is possible that there are additional wells that went
undetected during our investigation.

Well Station Location (-L-) Notes (ie. within construction limits, etc.)

RT of 28+20 House likely condemned, well outside R/W

RT of 40+50 House likely condemned, well outside R/W

RT of 43+55 Well lies within limits

LT of 81+15 House likely condemned, well outside R/W

RT of 85+50 House likely condemned, well outside R/'W

RT of 88+90 House likely condemned, well outside R/W

RT of 91+50 House likely condemned, well outside R/W

LT of 93+50 — 98+00 Group of houses likely condemned, well outside R/W
LT of 102+00 — 108+00 Group of houses likely condemned, well outside R/'W
LT of 134+50 — 137+00 Group of houses likely condemned, well outside R/W
LT of 156+75 Well lies within limits

LT of 158+70 House likely condemned, well outside R/W

LT of 169+50 House likely condemned, well outside R/'W

LT of 178+30 Well lies within limits

RT of 180+90 House likely condemned, well outside R/'W

RT of 183+30 House likely condemned, well outside R/'W

RT of 183+60 Well lies within limits

LT of 199+00 , House likely condemned, well outside R/'W
Culverts:

There are four proposed culvert extensions along this section of NC 16. A single boring was
performed on the inlet side of each culvert location. Vicinity soils typically consist of 3 -4 feet of
alluvium in the form very soft to soft silty sandy clay (A-7-5) or very loose clayey sand (A-2-4)
overlying residual medium stiff to very stiff clayey sandy silt (A-4, A-5) with some mica.
Culvert locations are as follows:

-L- 47+57.25

-L- 165+35.45
-L- 168+22.86
-L-230+73.41
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SOIL TEST RESULTS SOIL TEST RESULTS
SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES) % % Line or SAMPLE DEPTH AASHTO % BY WEIGHT % PASSING (SIEVES)| % % Line or

NO. OFFSET | STATION | INTERVAL | clLASS. |L.L. | PL|csmp|rsap! sur  clay | 1 | 40 200 |MoisTURE| oreanic| Boring ID NO. OFFSET | STATION | INTERVAL | cLASS. JLL. | P.L{csap Fsao st | ctar | 10 40 | 20 [moisTURE| oreanic | Boring ID
§8-1 60 LT 249+00 4.0-5.0 A-T-5(10) | 46 | 16 9.3 ! 3031 20 384 | 100 96 67 - - L 8§8-74 47LT 57+31 9.3-10.3 A2.4(0) | 37 [ NP | 434 355 130 8.1 90 70 25 - - L
§S-2 60 LT 240+00 9.0-10.0 A-7-5(18) | 61 | 18 79 244 | 354 323 1 100 ; 96 77 L $8.75 47RT 52450 4,757 A-2-5(0) | 46 | NP | 525 121 19.3 | 164 75 42 29 L
$S-3 60 LT 249400 14.0-15.0 A-7-5(21) | 65 | 15| 24 194 | 519 263 | 100 ; 99 87 L $8-76 47RT 52450 14.715.7 A-5(0) 51 | NP | 3441 163 273 | 222 | 86 65 46 L
S84 45LT 246400 9.6-10.6 A-4{0) 27 [ NP | 127 | 50.7 | 265 101 81 78 40 L 8877 65LT 47+60 2.4-31 A-5(2) 431 9 303 303 253 | 141 | 97 79 44 L
$8-5 55LT 242450 0.0-6.0 A-4(0) 24 | NP | 9.5 62.0 | 204 8.1 94 90 7 L 85-78 65LT 47+60 124131 A-5(0) 53| NP| 266 379 213 | 141 | 97 83 43 L
S-6 87RT 231475 0.0-3.0 A-2-400) | 23 [ NP | 255 | 51.5 2.8 202 | 98 88 kil L 88-79 70LT 43+42 4.7-57 AT-520) | 61| 25| 46 291 199 | 464 | 100 98 73 L
887 87RT 231475 3.54.5 A-5(0) 43 | NP | 48 63.0 | 24.0 8.1 100 | 98 49 L $5-80 70LT 43+42 9.740.7 A-5(0) 49 | NP | 347 299 193 | 1641 93 72 39 L
§5-8 80RT 226495 4.2-5.2 A-7-5(16) | 63 | 23 | 154 | 17.0 | 17.2 505 | 90 82 65 - L $8-81 52RT 38+55 4.7-5.7 A2:5(0) | 48| 6 392 279 169 | 161 88 65 33 L
SS9 80RT 226495 9.2110.2 A-5(9) 61| 10 | 145 | 319 | 33 222 | 100 | 93 64 . L §8-82 S0RT 32493 3.8-4.8 AT-58) | 56 { 22| 341 226 160 | 303 | 97 79 49 L
§S-10 80RT 224400 4.7-5.7 A-7-5(25) | 58 | 26 5.7 16.8 | 210 566 | 100 | 97 83 L $8-83 S0 RT 32493 8.8-9.8 A-2-400) | 40 | NP | 404 363 132 | 104 95 72 28 L
§S-11 80RT 224400 9.7410.7 A-7-5(30) | 67 | 24 1.2 129 | 475 384 | 100 | 99 93 L §8.84 40 RT 21480 4.3-53 A2-50) | 41| 8 484 224 130 | 161 89 58 30 L
§8-12 65RT 218+00 3.2-4.2 A-7-5(36) | 69 | 38 | 45 129 | 138 688 | 98 96 84 L $8-85 40RT 21480 9.3-10.3 A-2:4(0) | 33 | NP | 565 224 130 8.1 90 51 21 L
§8-13 65 Rt 218+00 13.2-14.2 AT-5(13) | 62 | 11 6.5 344 | 348 243 | 100 | 97 74 L $8-86 70RT 15+20 4.0-5.0 A7-58) | 48 [ 15 ] 202 262 294 | 242 | 100 90 59 L
§5-14 10LT 215+30 4.3-53 A-6(10} 38| 19| 138 | 271 166 425 | 98 92 63 L $8-87 T70RT 15+20 14.0-15.0 AT-53) | 51| 15| 363 172 284 | 182 | 87 62 43 L
§8-15 10LT 215+30 9.3-11.3 A-6(7) 9 48| 172 | 322 | 182 324 | 100 | 92 56 L
S8-16 10LT 215+30 14.315.3 A-4(0) 21| NP| 263 | 223 | 332 182 | 91 73 54 L
§S-17 45LT 212457 4.0-5.0 A-6(3) 28 | 13| 2.7 | 287 | 19.2 304 | 92 81 51 L
§S-18 45LT 212457 9,0-10.0 A-5(11) 47 1 10 57 239 | 462 243 | 100 | 98 80 L
§8-19 17LT 207470 5.8-6.8 A7-5(20) 1 64 | 26 | 10.5 | 259 | 19.0 445 | 100 95 69 L
§8-20 17LT 207470 10.8-11.8 A-6(7) 31| 16| 146 | 304 | 186 364 | 98 30 62 L
§8-21 17LT 207470 15.8-16.8 A7-5(13) | 57 | 19| 103 | 356 | 358 182 | 100 | 96 64 L
$8-22 45LT 13+18 5.59.5 A-4(3) 9| 8 103 | 472 | 243 182 | 100 | 97 53 Y-22
$8-23 45LT 13+18 13.5-14.5 A-2:44(0) | 21 | NP | 37.0 | 48.0 6.9 8.1 91 78 17 Y-22

§S-24 32LT 196+85 4.2-5.2 A-4(1) 34| 5| 136 | 424 | 241 202 | 100 ] 95 54

§S-25 65 LT 193+95 4.7-5.7 A7-6(17) | 52 { 23 | 111 | 235 | 148 506 | 100 | 94 72

§8-26 42L7 186475 4.4-54 A-4(5) 37 8] 61 ] 393 | 405 142 100! 97 67

§§-27 QL7 186475 14.4-154 A-5(6) 41 10) 65 | 348 | 364 223 | 100 98 66

§S-28 45LT 183485 4.2:5.2 A7-5(32) | 72| 26 | 26 | 126 | 342 506 | 100 | 98 91

§S:29 45LT 183485 9.2410.2 A-4(3) | 5 34 (492 | 312 162 | 100§ 99 64

$S-30 45LT 183485 19.2-20.2 A-4(0) 33| NP] 143 1 516 ! 261 80 | 98 | 91 47

§8-31 S0LT 180+45 4.5-5.5 A-7-5(12) | 50 | 18 | 16.9 | 225 | 205 40.2 | 100 ; 89 65

§§-32 S0LT 180+45 14.5-15.5 A-5(1) 46 [ NP | 211 | 336 | 312 142 [ 100 | 86 55

§8-33 2511 176+30 5.4.6.4 AT-6(10) | 44 | 18 [ 124 | 267 | 147 462 | 95 | 88 63

§8-34 25LT 176+30 15.4-16.4 A-2-400) ] 40 [NP| 207 | 544 | 129 120 | 92 | 81 33

§5-35 85RT 168+45 4.3-5.3 A-4(0) 32 | NP[ 331 ] 331 ] 157 184 ] 100 | 81 41

§8-36 80 RT 165+10 4.4:54 A7-5(10) | 50 | 15| 84 | 438 | 297 184 [ 100 | 96 64

§8-37 80 RT 165+10 9.4-10.4 A-5(6) 5] 9 189 | 301 | 289 221 | 100 | 89 59

§8-38 20LT 157465 3.5-45 A-5(2) 421 71259 | 205 15 321 | 8 | 64 47

§8-39 20LT 157465 8.5-9.5 A-5(9) a |7 36 | 245 | 418 301 | 100 | 98 82

$8-40 20LT 157+65 13.5-14.5 A-5(2) 42 | NP} 44 | 369 | 426 161 ] 93 | 92 69

§S§-41 0LT 155425 4.5:5.5 A7-5(13) | 52 | 14| 48 | 245 | 245 462 [ 100 98 77

§S-42 70LT 155+25 9.510.5 A4(0) 37| NP] 9.0 | 442 | 207 201 | 100 | 96 61

$5-43 0LT 147475 4.6-5.6 A7-536) | 81 [ 35| 80 | 141 | 157 622 1 100 . 94 82

55-44 LT 147+75 9.6-10.6 A-5(2) 53 | NP | 204 | 281 | 257 261 ] 97 | 85 58

§8-45 10LT 135495 4.8-5.8 A7-5(32) | 65 | 26 | 1.0 78 | 289 622 ] 100 | 99 94

§8-46 10LT 135495 9.8-10.8 A7-5(16) | 53 | 14| 26 | 221 | 374 382 [ 100 | 99 84

§8-47 65LT 133417 4.7.5.7 A-5(0) 4| NP| 245 | 398 | 157 204 | 97 | 83 47

§S-48 63LT 129+24 5.4-6.4 A7-5(27) | 64 | 30| 82 | 17.9 | 177 562 | 99 | 93 79

§5-49 63LT 129+24 10.4-11.4 A-5(0) 46 | NP 223 | 319 | 197 264 ] 92 | 78 50

§S-50 60LT 125473 4.6-5.6 A-4(0) M| NP[ 241} 408 | 211 141 ] 95 | 81 45

§§-51 50 RT 119425 4.4-54 A-5(0) 41| NP} 313 1 365 | 140 182 ] 96 | 79 38

§8-52 65LT 115422 4.1-5.4 A-4(0) 39| NP| 232 | 454 | 132 182 | 97 | 90 38

§8-53 65L7 115+22 9.1-10.1 A-2-4(0) | 37 [NP]| 289 ;. 458 | 132 121 | 100 | 83 35

§S-54 S5LT 112420 4.6-5.6 AS5(3) |44 10| 313 | 222 183 283 | 96 | 74 49

§8-55 S5LT 112420 9.6-10.6 A-5(0) 54 [ NP| 359 | 264 ; 255 121} 92 ; 69 40

§§-56 7TRT 98+90 0.0-3.0 AS50) |4 [NP[ 339 | 287 | 243 161 | 92 [ 70 38

§S-57 17RT 95+90 4.7-6.7 AT6(9) | 51 ] 23| 3341 127 | 138 404 | 92 | 69 5

$§S-58 T7RT 95+90 9.7-10.7 AS5(1) [ 454 5] 390 | 196 | 253 164 [ 95 | 67 44

§8-59 35RT 93+53 4.3-5.3 A7-5(28) | 72 [ 35| 17.0 | 103 | 82 646 [ 98 | 87 73
§8-60 35RT 93453 9.3-10.3 AS5(2) [52]|10] 400 | 186 | 213 202 | 96 | 67 43
§S-61 15RT 89+87 4.5-5.5 AT54) | 59 | 17| 416 | 149 | 112 323 [ 91 | 63 42

§8.62 32RT 83422 4.3-5.3 A76(6) | 51 [ 24| 385 | 168 . 43 404 | 94 | 68 44

§8-63 32RT 83+22 9.3-10.3 A753) | 48[ 13 [ 351 ] 216 | 150 283 | 99 ' 79 45

§5.64 55 RT 80+67 4.3-5.3 A-7-5(10) | 52 | 19| 283 | 151 | 122 444 { 98 : 73 58

§8-65 55RT 80467 9.3-10.3 A26(1) | 40} 15| 452 1 230 | 76 242 | 92 @ 65 3

§8-66 55RT 80+67 14.3-15.3 A-5(2) 67 { NP | 182 , 381 | 195 242 ] 100, 96 50

§S-67 56 RT 75+60 4.5-5.5 AT-5(10) | 61| 21| 279 ; 208 | 150 363 [ 97 | 80 54

§S-68 53LT 69+00 9.6-10.6 A2.5(0) [ 41 [ NP| 555 ' 168 | 116 164 | 93 | 53 28

§8-69 44 RT 71494 4.9-5.9 A2-5(0) | 46 [ 7 | 444 ] 291 1 124 141 | 98 \ 4 3
§§-70 65LT 65490 4.6-5.6 A-4(4) 38 [ 10] 196 | 329 | 213 262 [ 100! 91 54

§8-71 65LT 65+90 9.6-10.6 A-240) { 35 | NP | 357 | 357 | 164 121 [ 98 . 76 35

§8.72 55T 60+00 4.6-5.6 A-4(0) 33|NP| 2441 379 | 235 141 97 85 45
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§8-73 4a7LT 57+31 4.3-5.3 A75(16) | 64 | 32| 232 ' 141 | 102 525 { 88 , 74 &7




