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Attention:  Mr. Robert L. Davis

- Reference: =~ REPORT OF SUBSURFACE I L‘)G‘LORATION
‘ Morehead Road Realignment

Concord, North Carolina

ESP Pr03ect No. E4B-UH26.300

Deaer Davis;

ESP As‘sociates P.A. (ESP) has completed the subsurface exploration for the Morehead Road
Reahgnment in Concord, North Carolma ‘This exploration was performed in general accordance :
with our Proposal No. E4B-06044 dated July 31, 2006. Authorization to proceed with this study.
was provided by written execution of our proposal by Mr.- Robert Davis W1th Speedway
' Motorsports

The purpose - of the exploration was to evaluate the general subsurface conditions within the
proposed roadway areas with regard to the design and construction of the pavement systems and
culvert system. ESP understands that a bottomless culvert will be utilized at the creek crossmg
" in order to reduce the amount of creek disturbance. ThlS report presents our findings,
conclusions and recommendatlons for culvert foundatlon des1gn and pavement design, as well as

‘construction cons1derat1ons for the proposed culvert foundatlon and paved areas.

4601 Car]mrau Drive, NW, Suite 165, Concord, NC 28027, (704) 793-9855 Fax (704) 793- 9363
www.espassociates.com .
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ESP appreciates the opportunity to assist you during this phase of the project. If you should have

any questions concerning this report, or if we may be of further assistance, please contact us.

Sincerely,

ESP Associ_ates, PA.
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Jason K. Tacia
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1.0 INTRODUCTION

1.1  SITE AND PROJECT DESCRIPTION

The project site is apprmcjmaté 5,300 feet of 5-lane road realignment on Parcels 4598651647 and
45989304‘76 »’in:the City of Concord, North Carolina. Plans are to construct a roadway and
culyért W1thm thc site. The majority of the site is cleared with grass cover and the terrain is a
serieé of rolling hills throughout. Relief on the site is on the border of 70 to 90 feet. There is a
Junsdmtlonal stream that w111 require a crossing at the south eastem portion of the proposed

roadway. ESP understands that several underground utlhtles are present within the project site.

12 = PURPOSE OF SERVICES

The purpose of the exploration was to evaluate the general ‘subsurface conditions within the:

proposed culv_ert and pavement areas with regard to the design and construction of the culvert::

aﬁd'pavément systems. This report presents our findingg, conclusions and recommendations for

éulvert, and pavement design, as well as construction considérations for the proposed paved .
areas. This report also contains a brief description of the field and laboratory testing procedures

performed for this study and a discussion of the soil conditions encountered at the site.

, . 2.0 EXPLORATION PROCEDURES

21 FIELD -

Twelve (12) soil test borings (Borings B-1 through B~i2)'were performed at the approximate

locations shown on the attached “Boring Location Plan”. The borings wére located in the field

by a representatwe from our office using the proposed centerline stakes for the proposed

Morehead Road Realignment. The soil test borings were extended to depths ranging ‘between 9.9 -
and 19.4 feet below the existing ground surface using a CME_ 550X drill rig mounted on an ATV

carrier. Hollow-stem, continuous flight augers were used to advance the borings into the ground.
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Standard Penetration Tests were performed at designated intervals in the soil test boriﬁgs in
general accordance with ASTM D 1586 in order to obtain data for estimating soil strength and
consistency. In conjunction with the penetration testing, split-spoon soil samples were recovered
for soil classification and potential Iaborétory testing. Water level measurements were attempted
at the termination of drilling and up to 3 days after drilling. A bref descnptlon of the field
testing procedures is included in the Appendix.

While in the field, a representaﬁve of the geotechnical engineer visually examined each sample
to evaluate the type of soil encountered, soil plasticity, moisture condition, organic content,
presence of lenses and s'eams,' colors and apparent geological origin. The results of the visual
soil classifications for the borings, as well as field test results, are presented on the individual
“Test Boring Records”, included in the»Appendix.‘ Similar soils were grouped‘into strata on the
logs. The strata lines represent approximate boundaries between the soil types; however, the

actual transition between soil types in the field may be gradual in both the horizontal and vertical

directions.
22 LABORATORY .

Select samples of the on-site soils obtained during the field testing program were {csted in the
laboratory. Tests performed included Standard Proctor compaction, and California Bearing Ratio.
The limited testing program was desigﬁe_d to determine selected engineering properties of the on-
site soils relative to their use for the project. The results of the soil tests performed for this study,
along with a brief description of the laboratory procedures used, are presented in the Appendix.
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3.0 SUBSURFACE CONDITIONS
3.1 PHYSIOGRAPHY AND AREA GEOLOGY

The referenced property is located in Concord, North Carolina whibh is in the Piedmont
Physiographic Provmce The Piedmont Province generally consists of blHS and ridges which are’
intertwined with an established system of draws and streams. The Piedmont Province is
predominately underlain by igneous rock (formed from molten material) and metamorphic rock.
(formed by heat, pressure and/or 'chemjcal action), which were 1mtlally formed during the

- Precambrian and Paleozoic eras.

The virgin soils encountered in this area are the residual product of in—place chemical weathering
of rock which was ‘similar to the rock presently underlying,the site. In areas not altered by.. -
erosion or disturbed by the activities of man, the typical residual soil proﬁle consists of clayey:
soils near the surface, where soil weathering is more advanced, underlain by séndy silts and silty - -
sands. The boundary between soil and rack is not sharply defined. This transitional zone termed
“partially weathered rock” is normally found overlying the parent bedrock. Partially weathered
rock 1is deﬁned, for engineering purposes, as residual matenal , with Standard Penetration
Resistances in excess of 100 blows per foot. Weathenng is facilitated by fractures joints and by
the presence of less resistant rock types. Consequently, the profile of the partially weathered
rock and hard rock is quite irregular and erratic, even over short horizontal distances. Also, it is
common to find lenses and boulders of hard rock and zones of partla.lly ‘weathered rock within
the soil manﬂe Well above the general bedrock level.

3.2 SUBSURFACE

Subsu_rface' co_nditions as indicated by the borings generally consist of ‘top'soil, and fill underlain

by residual soils. The residual soils have formed from the weathering of the parent bedrock.

3
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The residual soils generally transition with depth into partially weathered rock. The generalized
subsurface conditions at the site are described below. For more detailed soil descriptions and
stratifications at a particular boring location, the respective “Test Boring Record” should be
reviewed. The Test Boring Records are included in the Appendix. |

Surface: A topsoil/grassmat layer approximately 6 to 18 inches thick was encountered at each

boring performed.

Fil/Alluvium: Underlying the topsoil in Borings B-4, B-9, and B-11, fill and/or allivium soils
were encountered. The ﬁll and alluvium soils‘ consists of very soft to stiff silty clays ‘and sandy
silty clays; and very ‘loose to dense silty sands and clayey silty sands. Standard Penetration
Resistances (N-values) in the fill ranged from 2 to 33 blows per foot (bpf). The fill and/or
alluvium extends to depths ranging between 0.5 and 12.5 feet below existing ground surface. . -

Residuum: Beneath the fill and/or alluvium soil in Borings B-4, B-9, and B-11, and underlying
the topsoil in Borings B-l; B-2, B-3, B“S’ B-6, B-7, B-8 and B-12, residual soils were
encountered. The residuum generally consists of stiff to very stiff sandy silts to sandy silty clays
and very loose to dense sandy silts and sﬂty sands. N-values in the res1duum varied between 2
and 78 bpf with the majority ranging from 11 to 25 bpf. The residuum extends to depths Iangmg
between 9.3 and 18.5 feet. Soil Test Bormgs B-1, B-2 and B-7 through B-9 were terminated i in
the residual soils at depths of 15 feet below cmstmg ground surface.

Partially Weathered Rock: Underlying the residuum in Borings B-3, B-4, B-6 and B-lO,
partially weathered rack (PWR) was encountered. PWR is defined as residual soils exhibiting
N-values in excess of 100 bpf. When sampled the PWR generally breaks ddm into sands and
silty sands. Borings B-3 through B-6, and B-10 through B-12 were terminated in the PWR at
depths ranging between 6.5 and 19 4 feet below emstmg ground surface.
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33  SUBSURFACE WATER

Water level measurements at the termination of each boring observed indicated water was not
présent in the borings. Water level measurements at 3 daYs after dﬁlh‘ng indicated water levels
ranged from 1.8 to 11.5 feet below the existing ground surface in Borings B-1 through B-6 and
B-11. Water level measurements at 3 days after drilling indicated water was not present in
Borings B-7 through B-10. It should be noted that a rain event occurred between water

measurement observations and likely inflated Water levels. Hole cave-in depths fanged between
5 and 14.5 feet below the existing ground surface in Borings B-7 through B-10 and B-12. Hole

cave-in depths may provide an indication of water present.

Subsurface-water levels tend to fluctuate with seasonaii and’ élimatio variations, as well as with -

some types of construction operations. Therefore, water may be encountered during construction

at depths not indicated during this study.
4.0 CONCLUSIONS AND RECOMMENDATIONS
4.1 GENERAL

Our conclusmns and recommendations are based on the project information prev1ously dlscussed
“and on the data obtained from the field and Iaboratory testing pro gram. If the structural loadmg,
geometry or proposed culvert and/or roadway locations are chanaed or s1gmﬁcantly differ from
those discussed, or if condltlons are encountered dunng construcnon that differ from those
encountered by the bonngs ESP requests the opportunity to review our recommendatlons based

“on the new information and male any necessary changes
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4.2

SITE DEVELOPMENT

The results of the field testing program and analyses indicate the majority of the of the property

appears to be suitable for constructing the proposed ‘roadways and the lightly to modefately

loaded culvert, provided the following measures are considered.

A)

B)

C)

Fill and/or alluvium soils were encountered in Borings B-4, B-9, and B-11. The fill

- and/or alluvium so1ls extended to depths ranging between 0.5 and 12.5 feet below the

existing ground surface In addition, soft fill and/or alluvial and residual soil should be

- anticipated along the pr0posed roadway

Partially Weathered rock was encountered in Borings B-3 through B-6 and B-10

through B-12 at depths ranging between 6.5 and 19 feet below the existing ground .
- surface. If final subgrade elevations and/or utility deptbs extend into the weathered - -

rock, difficult excavation or materials requiring blasting may be encountered. The

- presence of rock, and/or weathered rock should be considered when establishing design

grades for the utilities and pavement areas. The depth to, and thickness of, weather_ed
rock and rock lenses and seams can vary dramatically in short distances and between
boring locations; thereforé weathered rock or bedrock may be encountered during
construction at locatlons and depths between boring locations not tested during this

exploration.

Considering the relatively shallow water level in several of the borings p'erforméd at the
site, it is our opinion that groundwater could be encountered. We recommend that
stabilized groundwater levels be considered when establishing final site grades. If final
grades are set ’neai existing elevations in the areas where water encoﬁnteréd, a

permanent underlain system will be required. Due to the rain event that occurred prior
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to ESP observing subsequent water levels, the water levels observed at termination of

drilling may be a better indication of depth to water,
43  EXISTING FILL AND ALLUVIAL

Results from thé soil test borings performed at the site indicate that fill soils are present in
Borings B-4, B-9, and B-11. The fill and/or alluviai soils extends to depths Varying between 0.5
~and 12.5 feet below the existing ground surface. - Siandard Penetration Resistances (N-values)
obtained in the fill ranged from 2 to 33 bpf, indicating highly variable fll and alluvial material.
~Based on our visual observations of the split-spoon samples recovered and the driller’s field
observations, the fill encountered in the soil test borings appeared clean of concentrated organics,

debris and other deleterious materials,

Concentrated organics, debris and other deleterious materials were not ob_seryeci in the soil test-.

borings performed by ESP Associates. However, due to the limited testing performed and the'

wide spacing of the borings, the possibility of v del’cterious inclusions and variable density
material in or under the existing fill and alluvial, material cannot be completely ruled out. The
presence of the existing fill beneath pavement areas presents the risk of increased settlement and
subsequently possible increased long term mamtenance of the pavement areas. If the owner is
not willing to accept the risk, then the existing fill and alluvmm soils should be removed and

replaced with compacted suitable structural ﬁll

To reduce the risk imposed by the existing fill, additional evaluations including test pit

excavations, hand auger borings with dynamic cone penetrometer tests, prooﬁolling -and

additional soil test borings could be performed to further evaluate the character and continuity of |

the fill. If the owner chooses to allow the existing fill to remain in place beneath the pavement, a
thorough field evaluation should be performed by a representatlve of the geotechnical engineer

or a senior soﬂs technician under his direction at the t1me of constructlon

7
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44  SUBGRADE SOIL CONDITIONS .

Subsurface conditions along the proposed roadway generally consist of very soft to very stiff
sandy silty clays, sandy silts and silty clays underlain by loose to very dense silty and clayey

sands with depth, However, we anticipate a large portion of the roadway section will require ﬁil.

Standard Proctor compactidn and California Bearing Ration (CBR) tests were performed on a
bulk sample obtained from potential cut areas along the roadway alignment, Maximum dry

_density of the soils was 113. 7 pounds per cublc foot (pef) with optnnum moisture content of 15.7
percent. The soaked CBR. average value was 7.

4.5 PAVEMENT AREAS

We recommend that special care be given to inroviding adequate drainage away from pavement |
areas to reduce infiltration of surface water to the base course and subgrade materials in these .
areas. If highly plastic matenals are allowed to become saturated during the life of the pavement
section, then there will be a strength reduction of the materials that could result in a reduced life o
of the pavement section. All water should be routed away from the pavement areas and adequate
slopes provided to maintain dramaae off site. Pavement areas should be prooﬁolled prior to
placing structural fill and/cr base course. Proofrolling procedures are outlined in subsequgnt .

sections of this report.
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Typically, ESP designs pavement sections utilizing the “AASHTO Guide for design of Pavement
Structures,” dated 1993. However, Ms. Lea Wagner of NCDOT District 1: Albemarle office had
requested the utilization of a pavement section similar to the pavement section presently on

Morehead Road. This pavement section is shown in Figure 3. In conversations with Mr. Robert

Davis of Speedway Motorsports, the suggested paverment section from NCDOT will be utilized.
Figure # 3 '

MOREHEAD ROAD REALIGNMENT
PAVEMENT SECTION AS PER NCDOT
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46  CUT AND FILL SLOPES

Forlandscaping and mowing conéems, final project slopes should be designed to be 3 horizontal

to 1 vertical or flatter. Slopes can be designed as steép as 2.horizéntal to 1 vertical; however,
soil erosion, slope sloughing and slope maintenanée should be ‘_exvpected. I designing slopes

| steepefr'thjan 3 horizontal to 1 vertical, a slope stability analysié should be performed to verify
stability of the siope. The tops and bases of all slopes shc)uld be‘located a minimum of 5 feet

, ﬁ_om‘ structural and pavement limits. The fill slopes should bé adequately compacted as outlined

below, and all slopes should be seeded and maintained after construction.

Retaining walls were not shown on the information pro\}idéd to us. Retaining wall analysis was
not -apart of our scope of services. However, any retaining walls should be designed using

appropriate soil parameters based on the site and construction conditions. Also, any walls
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designed must be properly analyzed by the wall design engineer with respect to global stability

analysis and other design parameters.
4.7 CULVERT FOUNDATION SUPPORT

As previously mentioned, undercutting of loose and soft soils will be required during culvert
foundation construction. The following table (Table # 1) shows the available net allowable soil

bearing capacities for the residual soils or partially weathered rock encountered at varying depths

at each boring location.
Table # 1
ALLOWABLE BEARING CAPACITIES
" Depth to Approx. | Net Allowable
Boring -~ Observed Bearin Bearing
No. | Groundwater | Depthl Pressare
(feet) (feet) (psf)
B3 | 30 18.5 4,000
B-4 5.5 14.0 4,000
B-5 2.5 9.0 14,000
B-6 | 115 13.0 4,000

The above noted bearing capacitiee can be obtained by extending the foundations fo suiteble .soils
or undercutﬁng to suitable soils and backfilling with washed stone wrapped in a non-woven
geotextile filter fabric such as Mirafi 140N (or equivalent). Ifundercuttmg and replacement with
washed stone is selected, the excavation should be widened one foot for every vertical foot of
undercut. As mentioned above, ‘all foundations in the vicinity of the creek should be designed to
extend downward to a depth of at least 2 feet below the creek bed to reduce the potential for -
scour and/or soil loss. As an alternative, undercut excavations could be backfilled thh a lean

concrete (i.e. minimum 28- day strength of 2,000 psi) to the demgn foundation CICVELUOII

10
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The foundation ekcavations should be observed by a representative of the geotechnical engineer
in order to verify the soil suitability between our boring locations. Due to the variable nature of

the residual soil conditions, undercutting below the above noted depths may be required.

We recommend that the foundaﬁons maintain a minimum dimension of 24 inches to reduce the
possibility of a localized, punching-type shear failure.

4.8 LATERAL DESIGN PARAMETERS

Since the proposed culvert will be cons&ucted below the proposed roadways, we recommend
that the structures be designed with regard to the lateral pressure exerted by the compacted fill,
We recommend that the “at rest” lateral earth pressure coefficient be used if the headwalls, wing

walls are restrained from rotation and that the “active” Iateral earth pressure coefﬁclent be used

if rota‘clon is not restramed The lateral earth pressure coefﬁment is based on a conservaﬁvelj

estn:nated ancle of internal friction for compacted backfil. We recommend that an “at rest” :

lateral earth pressure K,= 0. 53 and an “active” lateral earth pressure K; = 0.36 be used in

conjunction with a soil backfill unit weight of 130 pounds per cubic foot (pcf) during culvert o

design. In addition to the lateral loads exerted by the soil against the culverts, allowance should

be included for lateral stresses ilnposed by any temporary or long term surcharge loads.

We'anticipate that the proposed head/wing walls will be constructed either as a modular block

segmental retaining wall system or cast-in-place concrete. ESP recommends the proposed

backfill soils be evaluated to verify they meet the required design parameters. - Three to four

weeks time should be allowed for this verification. In addition, we recommend a global stability

analysis be performed for all retaining wall structures prior to construction.

In backfilling against the head/wing walls and culvert structure, care should be taken to prevent

the backfill from being over-compacted, as this could result in excessive internal stresses against

11
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the culvert. In the same regard, excessively heavy equipment should not be used for the
compaction of the fill or operated adjacent to the structure.

5.0 CONSTRUCTION CONSIDERATIONS
51  EXISTING UTILITIES

Based on a review of the site plans provided to us and our visual observations during the
subsurface exploration, we understand that several underground utility lines are present within
the proposed roadway. We recommend all existing lines be removed and relocated outside of the . -
proposed pavement areas. Additionally, all trench backdfill matenal should be removed and the
subgrade in all trench excavations be evaluated by a representahve of the geotcchmcal engineer
prior to backfilling. The subgrade evaluation should consist of visual observations, probing with
a steel rod and/or performing’ hand auger borings with Dyhanﬁc Cone Penetrometer: tests to
evaluate their Suitability for receiving structural fill. Once all trenches are evaluated and
approved, they should be backfilled with adequately compacted structural fill.

52  SITE PREPARATION

. The. entire éﬁlvert and pavement areas should be stripped of all "tovpsoil, high plasticity near
“surface soils, trash, debris and other organic mafe‘rialé to a mim'mum of 10 feet beyond the
structural and pavement limits. Upon completion of the stnppmg operations, the exposed
subgrade in, areas to receive fill should be proofrolled with a loaded dump truck or similar
pneumatlc tired vehicle (minimum loaded weight. of 20 tons) under the observation of a
representative of the geotechnical engineer. The proofrolling procedures should consist of four
complete passes of the exposed areas, with two of the passes being in a direction perpendicular
to the preceding ones. After excavation of the site has been completed the exposed subgrade in

cut areas should also be proofrolled as previously ‘descnbed Any areas which deflect, rut or

12
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pump excessively during proofrolling or fail to improve sufficiently after successive passes

should be undercaut to suitable soils and replaced with structural fill.

Existing fill and/or alluvium soils-were encountered in Borings B-4, B-9, and B-11 performed at
the site. The depth of the fill varied between 0.5 and 12.5 feset below existing grades. The
existing fill observed did not contain concentrated organics or deleterious materials, however,
some of the near surface Standard Penetration Tests performed in the fill indicate that these soils
may.be unstable. Unsuitable and/or unsuitable soils may be encountered between the borings
durihg site grading or excavation for foundations, that were not encoﬁntered in the borings.
Some undercutting of the soft near surface soils should be anticipated. The extent of the
undercut required should be evaluated in the field by an éxperienced representative of the
geotechnical engineer while monitoring construction activity.  The evaluation should consist of a
comprehensive proofrolling program and thorough field evaluation during construction. After -
‘the proofrolling operation has been completed and approvéd, final site grading should proceed
immediétely. If cdns_h‘uction progresses during wet weather, the prooftolliﬁg operation should be
reﬁeated with at least one pass in each direction immediately prior to placing base courSe in the
pavement areas. If unstable conditions are exposed during this operation, then undercutting

should be performed.
53  TEMPORARY EXCAVATION STABILITY

Since the excavation for the proposed bottomless culvert may extend approximately 9 to 18.5
feet below final. grades, shoring and bracing or ﬂattening (la‘yinvg_‘back) of the slopes will be
required to obtain a safe working environment, In this regard, we' anticipate that the residual
soils and compacted structural fill will remain stable on an approximately l(H) to 1(V) slope for
the short period that they should remain -open, if the 'dewateﬁng of the soils is performed as
outlined. HoWever, this should be verified in the field at the time of construction. A flatter slope

may be required. All excavations should be conducted in a safe manner and comply with all

13




Report of Subsurface Exploration ESP Project No. B4B-UH26.300
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local, state and federal guidelines and codes. We recommend that all excavated soils be placed
away from the edges of the excavation, at a distance equaling or exceeding the depth of the

excavation.

Excavations greater than four feet in depth should be sloped or shored in accordance with local,
state, and federal regulations, including OSHA “Construction Standard for Excavations” (29
CFR Part 1926.650-652). The contractor is usually solely responsible for site safety, This
information is provided only as-a service and under no circumstances should ESP be assumed to

be responsible for construction site safety.
54 TEMPORARY BASE STABILITY

Based ‘on our experience with-similar subsurface conditions and construction activities, we

- anticipate that soils at the bottom of the deeper excavations may soften or loosen prior to

completing foundation construction. - Hydrostaﬁc pressures, construction ' equipment - and -
construction traffic among ‘other factors,v can be contributing factors to reducing the allowable
bearing capacity at the exposed bearing elevation. We recommend that construction traffic be
kept off the base of the excavations, ' Upon completion of thé excavations for the proposed
bottornless‘ culvert, we recoxﬁmend ﬁlaéing a “working mat” at the bottom of the excavation. on
soils suitable for foundation support. The “working mat” should consist of washed stone such as
NCDOT #5‘7 wrapped, and overlapped, in a non-woven needle punched geétcxtile such as Mirafi
140N or approved equivalent. Overlapping the fabric from the exterior edges of the stone mat to
beneath the foundations should be adequéte. * The working mat should extend a minimum of 2
feet beyond thé edge of the foundation area. The workiﬁg mat should be at least 12 inches thick

_ and is dependent on the exposed conditions.
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Morehead Road Realignment : January 8, 2007

5.5 TEMPORARY DEWATERING

Based on existing ground surface elevétions, stabilized groundwater levels and proposed
subgrade elevations, we anticipate that dewatering will be required at the site. We expect that
temporary dewatering could be adequately handled with pumping from sumps excayated at least
3 fest below the bottom of the excavations. Pumping from the sumps should be maintained il
fill placement in the excavation is a minimum of 3 feet above the water level. At no time should
pumping be performed directly bencath the exposed subgrade elevation since this could result in

disturbance of the bearing materials and a loss of soil strength and increased settlement.
56  DIFFICULT EXCAVATION

- Based on the results of the soil test borings, it ai»pears that the majority of the general excavation

will be in firm to stiff and loose to dense residual soil. We anticipate that the residual soil can be -

excavated using pans, scrapers, backhoes and front end loaders. However, we anticipate that’

- partially weathered rock, intermittent rock lenses and/or boulders may be encountered during

general site grading and excavation for the installation of footings and utilities.

The depth to, and thickness of, PWR and rock lenses or seams, can vary dramatically in short
distances  and between boring locations; therefore, PWR or bedrock may be encountered during
construction at locations or depths between boring locations, not encountered during this

exploration.

It bas been our past experience in this geologic area that materials having Standard Penetration
Resistances of less.than 50 blows per 0.4 foot can generally be excavated using pans and
scrapers by first loosening with a ripper'qttached to a suitable sized dozer such as a _Catgrpﬂlar
D-8 or D-9. On earthwork projects requiriﬁg ripping, questions sometimes develop as to whether

the materials can be removed by ripping or whether bIastiﬁg is required. It should be noted that
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ripping is dependent upon finding the right combination of equipment and techniques used, as
well as the operator’s skill and experience. The success of the ripping operatipn is dependent on
finding the ’propAer combinations for the conditions encountered. Excavation of the weathered
rock is 'typically much more difficult in confined excév‘ations Jackhammering or blasting is
anticipated to be required for materials havmg Standard Penetration Resistances in excess of 50

blows per 0.2 foot.

~We would like to point out that our experience indicates rock in a weathered, boulder and
massive form varies erratically in location and depth in the Piedmont Geologic Province, which
contains Concord, North Carolina. Therefore, there is always a potential that these materials

could be encountered at shallow depths between the boring locations.
5.7 - FILL MATERIAL AND PLACEMENT

All fill used for site gfading operations should consist of a clean (free of orgaﬁics and debris),
low plasticity soil (Plasticity Index less than 30). The proposed fill should have a maximum dry
density of at least 90 pounds per cubic foot as determined by a Standard Proctor compaction test,
ASTM D 698. All fill should be placed in loose lifts not excégding; 8 inches in thickness and
compacted to a minimum of 95 percent of its Standa_rd Proctor max1mum dry density, with at
least 100 percent achieved at the surface. We recommend that field den31ty tests, mclndmcr one-
point Proctor verification tests, be performed on the fill as it is being placed at a frequency
determined by an experienced geotechnical engineer to verify the compaction criteria. Any fills
that may be constructed greater than 15 feet in height should be e\'/aluatedwith regard to long
term settlement, consolidation and slope stability. These analysis should be requested of the
geotechnical engineer once grading plans are complete and available. '

Based on thé results of the soil test borings performed in the cut areas and our past experience
with. similar type materials, the existing residual soils observed can be ,used,‘as structural fill;

however, some moisture conditioning will likely be required.
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6.0 LIMITATIONS OF REPORT

This report has been prepared in accordance with generally accepted geotechnical éngineen’ng

practice with regard to the specific conditions and requirements of this site. The conclusions and

recommendations contained in this report were based on the applicable standards of our practice
in this geographic area at the tlme thlS report was prepared. No other warranty, expressed or

implied, is made.

The analysis and recommendations submitted herein are based, in part, upon the data obtained

from the subsurface exploration. . The nature and extent of variations between the ‘borings will

not be known until construction is underway. If variations appear evident, then we request the -

opportunity to re-evaluate the recommendations of this report. In the event that any changes in

- the nature, design, or. Iocaﬁon of the structures are planned, the . conclusions and

recommendatmns contained in this report will not be considered valid unless the changes -are .

reviewed and conclusions modified or verified in writing by ESP.
In order to verify that earthwoﬂc anid foundation recommendations are properly interpreted and

implemented, we recommend that ESP be provided the opportunity to review the fihal plans and

specifications. Any concerns observed will be brought to our client’s attention in writing.
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FIELD EXPLORATION PROCEDURES

Soil Test Boring: Twelve (12) soil test borings were drilled at the approximate locations shown
on the attached Boring Location Plan, Figure 2. Soil sampling and penetration testing were
performed in accordance with ASTM D 1586. :

The borings were advanced with hollow-stem augers and, at standard intervals, soil samples
were obtained with a standard 1.4-inch LD., 2-inch O.D., split-tube sampler. The sampler was
first seated six (6) inches to penetrate loose cuttings, then driven an additional foot with blows of
a 140-pound hammer falling 30 inches. The number of hammer blows is designated the
“Standard - Penetration Resistance.” When properly evaluated, the .Standard Penetration
Resistances provide an index to soil strength, relative density, and ability to support foundations.

 Select portions of each soil sample were placed in sealed containers and taken to our office. The
samples were examined by a representative of the geotechnical engineer for classification. Test
Boring Records are attached showing the soil descriptions and Standard Penetration Resistances.




LABORATORY TESTING PROCEDURES

Standard Proctor Compaction Test: Select samples of the on-gite and borrow soils were
obtained from auger cuttings / test pits to determine their suitability as fill material. Standard
Proctor Compaction Tests (ASTM D 698) were performed on these soils to determine their
compaction characteristics including maximum dry density and optimum moisture content. The
test results are presented on the attached Compaction Test Sheets included in the Appendix.

‘California Bearing Ratio Test (CBR): The results of the compaction tests described above
were utilized in compacting the samples for laboratory CBR tests. The California Bearing Ratio,
~ usually abbreviated as CBR, is a punching shear test. It provides data that is a semi-empirical
index of the strength and deflection characteristics of a soil, that has' been correlated with
pavement performance to establish design criteria for pavement thickness. The test is performed
on a six-inch diameter, five-inch thick disc of compacted soil that is confined in a steel cylinder.

Before testing, the sample is inundated in water under a confining pressure approximately equal . -
to the weight of the future pavement in order to determine the potential swelling, and to simulate

the worst possible condition that can occur in the field. A piston, approximately two inches in

diameter, is then forc,ed into the soil at a standard rate to determine the resistance to penetration,
The CBR is the ratio, expressed as a percentage, of the actual load required to produce a 0.1 inch
deflection to that required to produce the same deflection in a certain standard crushed stone..

The results of the CBR tests are shown on the attached California Bearing Ratio Test Results
sheet, ' - .
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LEGEND TO SOIL CLASSIFICATION AND SYMBOLS

SOILTYPES
{Shown In Graphic Log)
Asphalt / Concrete : Organic :j :: :: Sandy Silt
Topsail . ot Sandy ' VI Clayey sit
) s , 1. .
:’s:-_':;.‘_’ - Gravel » [ Sitty ‘ : 1 Sandy Clay
2 sand [ clayey Silty Clay
: - Siit ‘ : _::':f_;: }Sil‘tySahnd ‘ Partially Weafhefed Rock
' / Cay . ’ {fff: Clayey Sand - Cored Rock
. SAMPLERTYPES =~ L CONSISTENCY OF COHESIVE SOILS
: (ShOW[‘l in Samples_ C'olumn) ’ ‘ o N . o v STD PENE’RATIO\]
e : SR S ‘ . RESISTANCE
0 stebyTue - CONSISTENCY ' BLOWS/FOOT-
R o : TN »SDﬂ ' " o4
D RockCore. - . ST S Fm - . 58
[ NoResovey .. . DRI 8o 15 -
S e ' S Very Siif . Lo 160
Had .. -: 3l 50
» _ | -VeryHard = fe ,‘Over50‘
- WATERLEVELS * CONSISTENCY OF COHESIONLESS SOILS
- (Shown in Water Level Column)’ o ) STD. PENETRATRON
¥ = Waler Level at Termination of Boring CONSISTENCY BT%%%T/A;IOC&
Y = Water Level Taken After 24 Hours S © . Veryloose - » 0fod
— 5 : ' ‘Loose o St 10
= loss of Diiling Water . Medium Dense 11 1o 30
HC = Hole Cave Dense 31 to 50 »
) ‘ VeryDense Over 80 .
TERMS
- Standard - The Number of Blows of a 140 Ib. Hammer Falling 30 In, . ' Dynamic.Cone -  The Number of Blows of a 15 Ib.
Penetration Required to Drive a 1.4 in 1.D. Spill Spoon Sampler 1 Fool Penetrometer ~ Hammer Falling 20 in. Required
‘Resistance  (N-Value) As Specified in ASTM D-1586. : Test Data te Drive & Cone Polnt 13/4 In.
. . When Praperly Evaluated, it can
- REC-  Tatal Length of Rock Recovered in the Core Barrel Divided -~ be compared lo lhe Standard
‘ by the Tatal Length of lhe Core Run Times 100 (expressed Penetration Resislance.
as a percenlage), -
RQD - Total Length of Sound Rack Segments Recovered that are 3

£ OSSP ASSOCIATES, P.A.

engingering-rurvaying planning

Longer Than or Equal lo 4" (mechanical breaks included) =]
Oivided by the Tolal Length of the Core Run Times 100 '
(expressed as a percen{age).

| e :Eg“lh.




TBR UHZB.300.GPJ LOG-LAB.GOT 12/21/06

PROJECT: Morehead Road TEST BORING C '
Concord, NC, North Carolina - E RECORD B-1
PROJECGT No.: ELEVATION: Existing DRILLING METHOD: NOTES:
UH26.300 Ground Surface 3-1/4" 1D Hollow stem Drilling services provided by Ameridril
LOGGED BY: . BORING DEPTH: . DRILL RIG: Boring Location: Station 34 + 00
Jason Tacla 15 FEET CMES50X (ATV)
DATE DRILLED: WATER LEVEL; a
11/10/08 by@Ttos - Y18 Ft@3days
Q w .
EE T @ SOIL DESCRIPTION ]f‘_ﬁg & EE STANDARD PENETRATION TEST DATA | -
W55 é it E. w= {Blows/ft) : o
o v 10 30 50 70380
TOPSOIL/GRASSMAT , '
4 A RESIDUUM: Firm Dark Reddish Brown Fine Sandy :
1 // Silty CLAY ‘ L 4 %
LA /| Siiff Dark Reddish Brown Fine Sandy Siity CLAY .
ﬂ/ﬁ/ ' }V( |
gt A
5—V - : , .5
L] Medlum Dense Light Grayish Brown Sty SAND ] :
ARl g Y ty o .
lef A _
10—{f M 10 " : >
-~ -: :v ::- . : W
15— ' : ' ARERT
Boring was terminated at 15 fest. Hole cave-in was : ‘
- - | observedat6.5feal. . '
20— ‘, C . ‘ ' 20
25— . : 25
30— ’ » 30
35 S ' A 38

= ESP Assoclates, Pd.

FRZIACETING < WOVECIIE & PLIRNIAR

DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF
THE SOIL TYPES. ENCOUNTERED AT THE BORING LOCATIONS,

- DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR ¥ 4601 Corporate Drive
QUANTITIES. . Concord, NC 28027 . 704.793.9855

PAGE: 1 of 1




PROJECT: Morehead Road

Concord, NC, North Carolina

TEST BORING RECORD B-2

TBR UH25.300,GPJ LOG-LAB.GDT 12/21/06

PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES: .
UH26.300 Ground Surface 3-1/4" 1D Hollow stem Drilling services provided by Ameridril
LOGGED BY; BORING DEPTH: DRILLRIG: Boring Location: Station 32 + 10
Jason Tacla 16 FEET CMES50X (ATV)
DATE DRILLED: WATER LEVEL:
1110/06 Dry @ TOB Y 103 Ft@3adays
= |15, Bd| & | Eo | sTanDarD PENETRATION TEST DATA | 1
o~ 3 [2 s
% = % 9 SOIL DESCRIPTION g E E % S (Blows/ft) %
&S “ 10 30 50 7080
TOPSOIL/IGRASSMAT
-t b4%) RESIDUUM: Very Loose fo Loose Light Grayish
o] Brown Sty SAND }X{ 3
T ' , 8
st 5 ~
v ?/‘ Medium Dense Gray Clayey SAND N )
Medium Dense Light Grayish Brown Clayey Silty Y
L SAND | M | _ 18
t0— L L 2 10———
T . He ‘ : \
2. ',: Medium Dense Light Blackish Brown Silty Fine to .
. —uJ4x] Coarse Grained SAND : } { 95
15 o Boring was terminated at 156 'feet. Holenave-in was 15
- observed at 11.4 feet.
20— 20
25 — 25
R
30— 30
35 a5

DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF E \

THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS,

DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR

'QUANTITIES.

ESP Asyociates, MA.

erigineering ¢ aurveying » ploaning

4601 Corporare Drive
Concord, NC 28027 704.793.9855
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PROJECT:

Morehead Road

Concord, NC, North Carolina

TEST BORING RECORD B-3

TBR UH26.300.GPJ LOG-LAB,GDT 12/21/06

PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES:
UH26.300 Ground Surface 3-1/4" ID Hollow stem Drilling services provided by Ameridril
LOGGED BY: BORING DEPTH: DRILL RIG: .. Boring Location: Station 30 + 25
Jason Tacla 19.4 FEET CMESE0X (ATV) .
Located 20 feet E: Cent
DATE DRILLED: WATER LEVEL: ocate fes Nortﬁ ast of én er Line of Road
11/10/06 Dry @ TOB Y30 Ft @ 3 days South East Corner of Proposed Culvert Crossing
b % . 1 o] w E
[ @ . ) W o = STANDARD PENETRATION TEST DATA E g
oE | =S o & o
B [ § 9 SOIL DESCRIPTION é i 3 ' E", [ (Blowslft) &
(3] @ 10 30 50 7090
TOPSQIL/IGRASSMAT
4.1 RESIDUUM: Medium Dense Light Bluelsh Gray Silty
4% Fine Grained SAND with Rootlets m 1
BNy h 4
Tl \/ |
WS4 Very Loose to Very Dense nght Orangelsh Gray A 14
§—1dd.| SityFine to Coarse Gralned SAND {wet At 6.5" 5
o \/
b _Ho N 2
- .: :.: -:’ \\\‘\
M PARTIALLY WEATHERED ROCK: Light Grayish N v A f;ﬁBOID-S
10 —feledid- Pink Slity Fine to_Coarse Gralned SAND : 10 - : y
s Medium Dense Light Grayish Pink Sllty Fine to = . : "I
“tef:fn]  Coarse Gralned SAND . //
8 11 Medium Dense Light Orangeish Gray lety Fine to D ,
. h4n| Coarse Gralned SAND ’ ‘ N . 19
15__.::.'_:. 15 : N
T N
R I N
i A X \\ _
44 r_|—‘ PARTIALLY WEATHERED ROCK: Light Orangelsh 7“0/0‘3
O Plnk Coarse Grained SAND e
20— Boring was terminated at 19,4 feet, Hole cave-in was 20
N observed at 7 feet. .
25— 25
30— 30
as 35

DEPTH MEASUREMENTS ARE SHOWN TQ ILLUSTRATE THE GENERAL ARRANGEMENTS OF

THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS.

DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR’

QUANTITIES

= ESP Associntes, PA.

3 =% PRRFETISE o xhrc)ing « plunning

T 4601 Carparate Drive
Concord NC28027  704.793.9855

PAGE: 1 of 1




TBR UH26.300.GPJ LOG-LAB.GDT 12/21/06

PROJECT: Morehead Road
: ) : TEST BORING
Concord, NC, North Carolina RECORD B-4
PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES:
UH26.300 Ground Surface 3-1/4" 1D Hollow stem Driling services provided by Ameridil
LOGGED BY: BORING DEPTH: DRILL RIG: Boring Location: Station 30 + 25
Jason Tacia 18.8 FEET CMES50X (ATV)
DATE DRILLED: WATER LEVEL: Located 20 feet South West of Center Line of Road
11/10/08 Dry @ TOB Y55 Ft@3days South West Comer of Praposed Culvert Crossing
0 -
xr |= o I S B o
I s
Eelgg SOIL DESCRIPTION EL | & | Eg | STANDARDPENETRATIONTEST DATA | &
W5 . g | 2 | g~ (Blows/it) o
o 241 51 o
: 10 30 50 7080
TOPSOIL/ROOTMAT . 1l
44T FILL: Loose Orange Silty Fine Grained SAND M \ ' 5
T F L Denss WhTie STy SAND wilk Qo Rook | ™
oy ™ : N e 3
5— 1 A 4 5 S
" ] _'. L 4 /
/'/’ * ALLUVIUM: Firm Light Orangeish Black and Grayish \ /]
4 // Fine Sandy Silty CLAY (Molst) - M 4
. ALLUVIUM: Very Dense Light Brownish Orangs Silly
4| Fine to Medlum Grained SAND (Moist) oo W 1 8
10— AR T : ‘\\
Tbts N
g : Bt
NG N
X X 13 N
oA . N
[P PARTIALLY WEATHERED ROCK: Dark Grayish =t -H¥60r0.3
: ~| Black Silty Fine to Coarse Gralned SAND . .
15— ﬁ_‘{ _ R 15
{:C’II,.J; ‘ 53 860/0.4
Boring was terminated at 18.9 feel. Hole cave-in was
20 — observed at 9 faet. : 20
25— 25 |
|
] |
|
. |
30— 30
35 35
DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF N |B B8 Assnelutes, P,
THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS. E i @it
DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR = 4601 Corporate Drive
QUANTITIES. C ] Concord, NC 28027  704.793.9855

PAGE: 1 of 1



TBR UH26.300.GP) LOG-LAB.GDT 12/21/05

PROJECT:

Morehead Road
Concord, NC, North Carolina

TEST BORING RECORD B-5

PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES:
UJH26.300 Ground Surface 3.1/4" ID Hollow stem Drilling services provided by Ameridrill
LOGGED BY: BORING DEPTH: DRILLRIG: Boring Location: Statjon 29 + 50
Jason Tacla 9.3 FEET CMESE0X (ATV) N
Located 20 t of Center L f
DATE DRILLED: WATER LEVEL: ocate feet North East of Center Line of Road
1110/06 Dry @ TOB Yos Ft @ 3 days North East Comer of Proposed Culvert Crossing
5 :
r o= v B R I
g = I o~
Fe|z8 SOIL DESCRIPTION EZ | T | Eg | STANDARDPENETRATIONTESTDATA | &
§ b oy = i} (Blows/ft) o
@ |o 221 & |o
10 3p 50 7090
TOPSOIL/ROOTMAT
~1.h 41 RESIDUUM: Loose to Medium Dense Reddish and
“l.{.] Whitelsh Orange Slity Fine to Medium Grained N 9 g
T.l.{.] SAND with Rock Fragments h ANNAS ‘
Tobg N < 16
5__.- :...:. . 5 ’ \ .
Y v , Ho - \\\
S PARTIALLY WEATHERED ROCK: Reddish and feoios
.| Whitsish Orange Siity Fine to Medium Grained -
-hd{.] SANDwith Rock Fragments '
bt X 960/0.3
Baoring was terminated at 8, 3 feet, Hole cave- m was i
10— observed at 5.7 feet. 10
15— 15
20— 20
25 — 25
30— 30
35 35
DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF SR dnenen b
THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS. = - .
DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR = 4601 Carpar'ate Drive
QUANTITIES. Concord, NC 28027 704.793.9855

F’AGE: 1 of 1




TBR UHZ6.300,GP) LOG-LAB.GDT 12/21i06

‘PROJECT: Morehead Road TE
' . ST BORING RECORD B-
Concord, NC, North Carolina 6
PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES: )
UH26.300 Ground Surface 3-1/4" 1D Hollow stem Drilling services provided by Am eridril
LOGGED BY: BORING DEPTH: DRILL RIG: . Boring Location: Station, 28 + 50
Jason Tacla 18 FEET CMES50X (ATV) : ) R
DATE DRILLED: WATER LEVEL: - Located 20 feet North West of Center Line of Road
11/10/06 Dry @ TOB A & 1.5 Ft@ 3 days North West Corner of Proposed Culvert Crossing
E :% 0 | | E} d o "I‘ | STANDARD PENETRATION TEST DATA .
=T e —
% = § 9 SOIL DESCRIPTION g @ | E %;‘5 (Blows/ft) %
O “ 10 30 50 7osn
TOPSOIL/ROOTMAT )
4.4 RESIDUUM: Very Loose Orangeish Brown Sllty
o.{.| SAND with Manganese Stains N 4
et /\ \
AN :.’ Medium Dense nght Brownish Pink Sllly Flne to )I‘ \ 22
5— Medlum Grained SAND 5 :
LT Dense Light Orangeleh Black ity Fine to_ Wedium }Y{ \ 29
bt Grained SAND A : \
L v | .
bt , , 42
10— b1 M 10 : .\\
bl :'. ! \
ag3 [
{7 | PARTIALLY WEATHERED ROCK: Orangeish WA W 1 eorc
_,-I‘rJ Silty Flne to Coarse Gralned SAND e | A A Yoo
16— ﬁ 15
dy ' = - | 1#s0/0.5
) Boring was terminated at 19 feel, Hole cave~ln was :
20— observed at 14.4 feat, . 20
25— ' 25
30— | ‘ 30
35 - — 35

ESP Assaciates, DA,

eaginereing ¢ anryeping « plaoning

DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF
THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS,

PO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR
QUANTITIES,

4601 Corparate Drive
Concord, NC 28027 704.793.9855
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PROJECT:

Morehead Road
Concord, NC, North Carolina

TEST BORING RECORD B-7

TBR UHZ6.300.GPJ LOG-LAB.GDT 12/21/08

PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES: :
UH26.300 Ground Surface 3-1/4" ID Hollow stem Driling services provided by Ameridril
LOGGED BY: BORING DEPTH: DRILL RIG: Boring Location: Statlon 27 + 20
Jason Tacla 15 FEET CMEB50X (ATV)
DATE DRILLED: WATER LEVEL:
11/10/06 Dy @ TOB Dry @ 3 days
":E % o E @ . FI‘ STANDARD PENETRATION TEST DATA L.
=io 0. ) —
% © é 9 SOIL DESCRIFTION gg % %5 (Blows/f) %
() i 10 30 5p 708q -
BB TOPSCIL/GRASSMAT E
-1+t {.| RESIDUUM: Very Loose to Medium Dense Blackish
Jo4.|  Orange Clayey Silty Fine Grained SAND }VA{ .\ 4
9 M \T 13
Lok 5
: -1 Medium Dense Brownish Orange Silty Fine Gralned _ \ /] )
F1 sanp X 14
X o . & 16
oot -HE 10 ‘
sl N 26
Boring was terminated at 15 feet. Hole cave-in was '
- observed at 10 feet. '
20— 20
25— 25
30— 30
a5 35

DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF

THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS,
DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR

QUANTITIES. -

'FE BSP Assaciages, P,

ograerTiag » eeriag ¢ planning

% 460! Corporate Drive

Concord, NC 28027

704,793,9855

~PAGE 1 of 1




TBR UH26,300.GPJ) LOG-LAB.GDT 12/21/06

PROJECT: Morehead Road T B RlNG
Concord, NC, North Carolina ESTBO RECORD B-8
PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES:
UH26.300 Ground Surface 3-1/4" 1D Hollow stem Drilling services provided by Ameridril
LOGGED BY: BORING DEPTH: DRILL RIG: Boring Location: Statlon 23 + 40
Jason Tacla 15 FEET CMES5S50X (ATV)
DATE DRILLED: WATER LEVEL:
11/110/08 Dry @ TOB Dry @ 3days
z 12, | i e
Eelz8 SOIL DESCRIPTION P % he STANDARD PENETRATION TEST DATA b
i <3 é ml g | (Blows/ft) . » o0
o - @ 10 30 50 7090
TOPSOIL/GRASSMAT
<L+ RESIDUUM: Medium Dense Brownish Orange Sity
“f sanND N
7] o[t :‘o A
_/ ~Madium Dense Graylsh Orangé Slity Clayey SAND W ] {
5— B s \
o , - | Mediumn Dense Orangelsh Gray Silty Fine to \/]
- . Coarse Gralned SAND with Rock Fragments M
TH Nl
10— 0 4% : {1 10
N 'o: | e ~He
T | N ;!
15 —lads — ' ! 15 e L :
Borlng was terminated at 15 feet. Hole cave-in was A [ e e e
- | observed at 11 feet. : ) ’
20— : 20
25— ' 25
30— | B 30
35 L — 1" 35

= ESP Asvociutay, DA,

== enyincering « e tieg < plusning

DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF ' i,,"'
THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS. /)

DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR * ¥ 460! Corparate Drive
QUANTITIES, . Concord, NC 28027 704.793.9855

PAGE: 1 of 1




TBR UH26,300.GPJ LOG-LAB,GOT 12/21/08

1tk pep Assoclares, A d.

englaveriag « enrveying ¢ plaanisg

DEFTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF
THE SCIL TYPES ENCOUNTERED AT THE BORING LOCATIONS.

DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR ¥ 4601 Corporate Drive
QUANTITIES, : Concord, NC 28027  704.793.9855

PROJECT: Morehead Road TEST B 3 |
. . ORING RECORD B-
Concord, NC, North Carolina R 9
PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES: .
UH26.300 Ground Surface 3-1/4" ID Hollow stem Drilling services provided by Ametidrill
LOGGED BY: BORING DEPTH: DRILL RIG: .. Boring Location: Station 19 + 00
Jason Tacla 15 FEET CMES550X (ATV)
DATE DRILLED: WATER LEVEL:
11/10/06 - Dry @ TOB Dry @ 3 days
z |2, PRIERE ' b
u é o] g H = g {Blows/ft) m
Qg » 10 30 50 7099
TOPSOIL/GRASSMAT : ‘
4. FILL: Medium Dense Orange Clayay Silty Fine
bl Grained sAND }VA /, 16
A | FILL: Firm Black Fine Sandy STy CLAY Wik '
_;5; Rootlets W ’ 7
: /\
5 1w RESIDUUM: Loose to Dense Reddish Orange Silty 1 5
JibkT sanp o |
. X :._ N 8
X % ... . A \ .
“.: ".:' _ ~ K{ v . - \~g\ 34
10 pE— o- .‘. .-. ] 16 R A
YA He ‘ s \
\ .:. ',: Very Dense Grayish Orange Slity Fine to Coarse ) Do s \; ‘
~topds]  Grained SAND : W o : N -
15 . Boring was terminated at 15 feet. Hole cave-in was 15—
- observed at 11 feet.
20— : : : 20
25— : , : o 25
30— - ‘ 30—
35 35

PAGE: 1 of 1




TBR UH26.300.GP.J LOG-LAB.GDT 12/21/06

) - -1
Concord, NC, North Carolina S o B-10
PROJECT No.: ELEVATION: Existing DRILLING METHOD: NO‘A“ES:
UH285,300 Ground Surface 3-1/4" ID Hollow'stem Drilling services provided by Ameridrill
LOGGEDBY: - BORING DEPTH: | DRILLRIG: Boring Location: Station 15 + 25
Jason Tacla 14.3 FEET CMESSOX (ATV) Sample Taken for Standard Molsture-Density Relationship
DATE DRILLED: WATER LEVEL: and CBR Testing
11/10/06 Diy @ TOB Dry @ 3 days
E % [0} E “AJ . E STANDARD PENETRATION TEST DATA uw
= |0 o —
% = § 9 SOIL DESCRIPTION g @ E ' % & (Blows/ft) %
Q o 10 30° 50 7080
TOPSOIL/GRASSMAT k
-+ A / RESIDUUM: Soft Red Silty CLAY 7
o X :
P /] A \
U ' _
._/ #
. :‘ ~]'] Very Stiff Yellowish Orange Fine Sandy SILT N o \ 18
s} | A s »
". ,;. | Medium Dense Brownish Orange Siity Fine to \/
—efod Medium Grained SAND M 19
Lk ¥ : '
c. ‘0‘ :0 - ‘ . ‘.‘ 21
1o—{ i T 10 BN
A A ~HE \
ans | 1IN
T 1N
S | \
.- ..-1'.‘ - . - W \%0,0 3
=<l PARTIALLY WEATHERED ROCK: Orangeish White A o
15 — \gily Fine to. Coarse Grained SAND /| 15
Borlng was terminated at 14.3 feet. Hole cave-in was
- observed at 10.8 feet. .
20—~ 20
25— : , ' 25,
30— : ' 30
a5 : 35

s ESP cssocintes, PA.

i lng € \nrveping « plaaning

THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS.

DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR - F o0 Corporate Drive
QUANTITIES, Concord, NC 28037  704.793.9855 '

DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF E \

PAGE: 1 of 1



THR UHZ26.300.GPJ LOG-LAB.GDT 12/21/06

PROJECT:

Morehead Road
Concord, NC, North Carolina

TEST BORING RECORD B-11

PROJECT No.: ELEVATION: Existing DRILLING METHOD: NOTES:
UH26.300 Ground Surface 3-1/4" D Hollow stem Drilling services provided by Ameridril
LOGGED BY: BORING DEPTH: DR‘LL RIG: ; Boring Location: Station 12 + 00
Jason Tacla 8.9 FEET CMESB50X (ATV)
DATE DRILLED: WATER LEVEL: .
11/10/06 Dry @ TOB Y40 rt@3days
= %w fid | & Eo | STANDARD PENETRATION TESTDATA | &
—_— o 2 [rand
% & é 9 SOIL DESCRIPTION gg ?: % = (Blows/R) %
0 ‘ v 10 30 60 7080
TOPSOIL/GRASSMAT
A // FILL: Stiff Brownish Orange Fine Sandy Siity CLAY v
VA : 8
/ /\
VYiAd v
. /:,; ALLUVIUNilz Very Sof}m Li?h)t Orangeish Brown Siity A 4 W o
CLAY (Moist to Very Molst . .
5 ——;;/ : S A T
WA ,
511 RESIDUUM: Medium Dense Bluelsh Orange Clayay N 11
. Silty Fine to Medium Gralned SAND | ~d |
“1 L] ‘. - \
%] % . ~J |-
AL T PARTIALLY WEATHERED ROCK: Bluglsh Orange SN
}.{.] Clayey Siity SAND R , .‘[EOIOA
10— Auger refusal encountered at 9,8 feet, Boring was 10 0/0.0
— terminated at 9.9 feet, Hole cave-in was observed at §
feet. : . :
15— 15
20 — 20
25— 25
30— 30
35 35

DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF

THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS.

DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR

QUANTITIES,

ESP drsoclates, Py

vr3inpering s aseviiing ¢ plsitling

= 4601 Corporate Drive
Concord, NC 28027 704.793.9855
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'PROJECT: Morehead Road

Concord, NC, North Carolina

TEST BORING RECORD B-12

TBR. UH25.300.GPJ LOG-LAB,GDT 12/21/06

PROJECT No.; ELEVATION: Existing DRILLING METHOD: NOTES: :
UH26.300 Ground Surface 3-1/4" 1D Hollow stem Drilling services provided by Ameridril
LOGGED BY: BORING DEPTH: DRILL RIG: . Boring Loeation: Station 8 + 00
Jason Tacia 14.5 FEET CMES50X (ATV)
DATE DRILLED: WATER LEVEL:
11/10/08 Dy @ TOB Dry @ 3 days
] : ut
T = ey T
T 5 -
53 : g | W (Blows/ft) : o
o |5 : = o | 2
10 30 50 7080
TOPSOIL/GRASSMAT ___ ]
4./ RESIDUUM: Medium Dense Orange Slity Clayey ]
| Fine Grained SAND M .\ 14
L] Medium Dense Orangelsh White Silty Fine fo \/ N
"+t Coarse Grained SAND _ M » 45
§5— :u ,:n '.: 5 /“
T N/
T M 24
guay }X{ 24
10— hd> 10
5" '.':'. \\
oo }\1
LI PARTIALLY WEATHERED ROCK: Orangeish White ] E0/0.4
1 Sty SAND
15— Boring was terminated at 14.5 feet. Hole cave-in was 15
i ohserved at 10,5 feet, : ‘
20— 20
25— 25
30— 30
35 - 35
DEPTH MEASUREMENTS ARE SHOWN TO ILLUSTRATE THE GENERAL ARRANGEMENTS OF Ay o BA Astaeloles, R,
THE SOIL TYPES ENCOUNTERED AT THE BORING LOCATIONS, : ’
DO NOT USE DEPTH MEASUREMENTS FOR DETERMINATION OF DISTANCES OR = 4601 Corporate Drive

QUANTITIES,

Concord, NC 28027 704.793,9855

PAGE: 1 of 1
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