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E: cloumaster@gbateam.com

Rse:  Geatechnical Engineering Report
Paragon Star Yillage
|-470 and View High Drive
Lee's Summit, Missouri
Terracon Project No. 02195181

Dear Mr. Loumaster:

We have completed a subsurface exploration and geotechnical engineering evaluation for the
referenced project. This study was performed in general accordance with Terracon Proposal No.
P02195181, dated July 16, 2019. This report presents the findings of the subsurface exploration
and provides geotechnical recommendations concerning earthwark and the design and
construction of foundations and floor slabs far the project. Preliminary geotechnical considerations
for future structures, along with a discussion of additional subsurface exploration requirements for
future structures, are also provided.

We appreciate the opportunity to be of continued service ta you on the Paragen Star development.
If you have any questions concerning this report or if we may be of further service, please contact
us.

Sincerely,
Terracon Consultants, Inc.

K < Bo
Kole C. Berg, P.E.
Senior Engineer
Missouri; PE 2002016417

kKevin D, Friedrichs, P.E.
Projact Enginger
Mlsscuri: PE 2013010325

Torragon Consultants, Inc, 15620 W, 113™ Straat  Lenoxa, Kansas 66219
P{813) 492-7777  terracon.com
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Geotechnical Engineering Report

Paragon Star Village
1-470 and View High Drive

Lee’s Summit, Missouri
Terracon Project No., 02195181
August 2, 2019

INTRODUCTION

This report presents the results of our subsurface exploration and geotechnical enginsering
svaluation performed for the proposed Paragon Star Village development to be located at -470
and View High Drive in Lee's Summit, Missouri. Fourteen exploratory borings (designated B-1 to
B-14) were performed for the initial phase of development for Paragon Star Village. The intial
phase of development will consist of a planned 3-story office building and 2 two-story
retail/restaurantoffice buildings, and this report provides gectechnical design and construction
recommendations for these structures. This report describes the subsurface conditions
encountered at the baring Iocations for the initial development, presents the test data, and
provides geotechnical recommendations for the following ltems:

s earthwork w lateral earth pressures
wu foundations s Seismis site class
a floar slabs

Seven auger probes (designated B-15 to B-21) were performed at the site of future structures
planned in the development for preliminary planning purposes. Borings and auger probes wers
advanced to depths ranging from approximately 20 to 50 feet below existing site grades. This
report provides preliminary geotechnical considerations to assist in the planning stage of these future
structures. Additional exploration will bs required for future structures to provide site specific design
and construction recommendations based on final design, grading, and foundation loads.

Maps showing the site and boring locations are shown in the 8ite Location and Exploration
Plan section. The results of the laboratory testing performed on soil samples obtained from the
site during the field exploration are included on the boring logs in the Exploration Results
section.
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SITE CONDITIONS

The project is located northesst of 1470 and View High Drive in Lea’s
Summit, Mizzourl.

Existing Improvements | The site is presently a grass-covered, undeveloged figid.

Project Locatlon

Exlating Topography The zita |5 relathvely flat,

PROJECT DESCRIPTION

Paragnn Star ‘u’rl‘lage is a master—planned deve!upment Tha Inntial deue!opment w:II
include a three-story office building and 2 two-story retailfrestaurant/offics buildings.

t . , .
;:;J:: tlon Ths huildings will be steel framed with grade-supparted concrete ficor slabs. Future
P development includas multi-family buildings, restaurants, hotels and ather mixed-usa
davelopment,
Finished Floar | The FFEs of the structures were not provided. We anticipate the FFEs of the propased
Elevation buildings will be within £5 feet of existing grades.
Anticipated structural loads for the new building were not provided. Based on aur
experlence with similar struclures, we have cansidered the following maximum loads:
Maximum 1 .
Loads » Columns: .300 klpls
n  Walls: 5 kips per linear fool
& Slabs: 100 pounds per square faol
Grading A slte grading plan was not provided. We have considered up to 2 fest of cut and 5

feet of filt wlll ba required to davelop final grades,

Below-Grade | No basements or fraa-standing retaining walls are planned. The buildings will have
Structures alevator pits.

Mo borings were requested in the parking and drive areas. Therafore,

Pavements recommandations regarding pavements and pavement subgrade preparation ara not
included in Tarracan's scope of services.

GEQOTECHNICAL CHARACTERIZATION

We have developed a general characterization of the subsurface conditions based upon our
review of the subsurface exploration, laboratory data, geologic setting and our understanding of
the project. This characterization, termed Geolodel, forms the basis of our gectechnical
calculations and evaluation of site preparation and foundation options. Conditions encounterad at
each exploration point are indicated on the individual logs. The individual logs can be found in the
Exploration Results section and the GeoMadel can be found In the Figures saction of this report.
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As part of our analyses, we identified the following model layers within the subsurface profile. For
a more detailed view of the model layer depths at each boring locatian, refer ta the GaoModsl.

1 - Native Clay Lean Clay {CL} — very soft to medivm stiff
oanilp T Shale, 77| Shale — highly to moderately weathered

The boreholes wers observed during drilling for the presence and level of groundwater.
Groundwater was consistently chserved in the boreholes at elevations ranging from approximately
800 to 802 feet during our subsurface exploration. Long-term observations in piezometsrs or
observation wells, sealed from the influence of surface water, would he needed to develop more
detailed groundwater information. Groundwater level fluctuations oceur due to variations in
rainfall. runoff, water level in the nearby Little Blue River, and other factors not evident af the time
wa performed the barings. The potentiai for groundwater lavel fluctuations should be considered
when developing the design and construction plans for the project.

GEOTECHNICAL OVERVIEW

The soils in the 5 to 10 feet generally consisted of lean clay with consistencles ranging from
medium stiff to stiff. However, the soils below this upper zone consisted of very soft alluvial (river-
deposited) clays that extended from depths of about 5 to 10 feet below the existing ground surface
to the shale bedrock at a depth of 40 to 45 feet.

The loads induced by structures and new fill placed about these very soft soils could result in
significant setiemsnt. Support of new structures on conventional shallow footing foundations
bearing in the native soils is not recemmended, as new structures supported in this manner could
experience larger-than-normal total settiement and excessive differential settiement, resulting in
cracking, uneven floors, and other damage to the buildings. Based on conditions encountered at
the boring locations, it appears feasible to support the new buildings on drilled shafts bearing in
the underlying shale bedrock, or on shallow foundations constructed on subgrade that has been
improved with a ground improvement systemn such as rammed aggregate piers or stone columns.

We understand the existing grade will be raised 1 to 2 feet within the planned building pads.
Pravided the thickness of new fill is no more than 2 feet above existing grades, settlement of the
underlying soft alluvial soils under the weight of the new fill is not expected to bs significant.
However, if the grading plans are revised such that more than 2 fest of new fill will be placed,
Terracon should be nolified so we can revlew the grading plans and provide additional
gectechnical recommendations regarding settlemant monitoring and time delays befween
complstion of fill placement and commencement of building construction.

The Generat Comments section provides an understanding of the report limitations.
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EARTHWORK

Site preparation, excavation, subgrade preparation and placement of sngineered filis should
conform to recommendations presented in this section. The recommendations presented for
design and construction of earth-supported slements including foundations and floor slabs are
contingsnt upon the recommendations outlined in this ssction being followed. We recommend
earthwerk on this project be observed and evaluated by Terracen. The evaluation of earthwark
should include observation and testing of subgrade preparation, engineared fill, foundation
bearing soils, and other gectechnical conditions expesed during the construction of the project,

Site Preparation

Vegetation, topsail, and any loose, soft or othenwise unsultable soils present within the proposed
construction areas shouid be stripped. Based on information oblained at the bering locations,
stripplng depths on the order of 6 inches should be anticipated to remove the root zone materials.
However, greater stripping depths may be required in areas not explored by the borings. Organic
soils removed during site preparation should not be used as fill beneath the proposad new huilding
and pavement areas.

Following initial stripping, the exposed soils should be proofroliad. A Terracon representative
shouid ohserve the proofrolling. Proofrolling can be accompiished using a loaded tandem-axle
dump truck with a gross weight of at least 20 tons, or similarly foaded equipment. Areas that
display excessive defiection {pumping} or rutting during preofroll operations should be improved
by scarificationfcompaction or by removal and replacement with engineered fill.

Responsive o Resourceful a Reliable 4 I
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Fill Material Types

A sample of each fill material type should be tested prior to bsing used on the site. Our
professional opinions concerning suitability of fill materials are presented in the following table.

Low Yolume GM? . .
Change (LYC) or Al locations and elevations, except where free-
g . draining material is required
material OL {LL<45 and P|<23)
All locations and elevations, except where free-
draining material is required {provided the soils have
oL an LL<45 and Pl<23) 4
: ; . . Existing fill should be obssrved, tested and approved
On-site soils (native clay scils and existing by Temacon. Organics, reckfrubble fragmanfsplarger
fill soils) than 3 inches, debris, or cther unsuitable materials
shoufd be removed prior to re-use of the existing fill
in engineerad fill sections.
I-graded .
Wel-grade GW ¢ Whare free-draining matarial s raquired
granutar

1. Enginsered fill should consist of approved matedals that are free of organic malter and debris. Frozen malerlal
should nat be used, and fil should not be placed on a frozen subgrade,

MoDGQT Type 5 or an approved altermate gradation of crushad imestone aggregate

3, Granular materzls with 1255 than 5 percent fings (material passing the #200 sfeve), such as ASTM C23 Size Na. &7
aggregate or an approved altemate gradallion

4. The an-site sofls classified as lean clay. However, of the 8 samples tested for Atterberg limits, 3 samples had
eithar an LL=45 andfor 3 PI=23, 50 a slgnificant portion of the an-sit2 solls do nat meet the LVC requirements,
Additianal sampling and tesling will be required during construction lo define locations and depths where LWVE
materal is present. If on-site sails will be used as LYC malerials, the contractor should sxpect that separation,
stackplling, and double-handling of these materials should be expected. There may also be delays during
eonalruction to allow laboratary testing bo confirm that the materlals meet the LVG criteria,

We understand the existing grade will be raised 1 to 2 feet within the planned building pads. Low
volume change {LVC) material placed helow the building floor slabs can consist of well-graded
crushed stone aggregate (e.g., MoDOT Type &). Lean clay soils with a liguid limit less than 45
and plasticity index less than 23 could also be used as LVC material, but thesa sclls would be
susceptible to softening and disturbance if they become wetted by surface water and precipitation.
If a granular leveling course (such as crushed stone aggregate} is used immediately below the
fioor slabs, this material can be considered part of the LVC zone.
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Fill Compaction Reguirements

T

- A
=l

escriptio F i
f-propefled

2 inches in logse thickness when large, sel
compaction equipment is used.

4 Inches when small, hand-guided equipmant {plate or
“iumping jack" compactor} is used.

Minimum Compaction Requiraments 1 | At least 95 percent of the material’s maximum dry density !

LL=45 | -2 to +2 percent of optimum moisture contant value !

Lift Thickness {maximum)

Moisture Content of Clay Sail
LL=45 | O to 4 percant above tha optimum moisture content valug 7

Sufficient to achisve compaction without pumping when
proofrolled
1. Asz determined by the standard Froclor tast {ASTM D 698)

toigture Content of Granular Material

We recommend that engineered fill be tested for moisture content and compaction during
placement. [f the results of the in-place density tests indicate the specified moisture or compaction
limits have not been met, the araa represented by the test should be reworked and retested as
required until the specified moisture and compaction requirements are achieved.

Utliity Trench Backfill

All trench excavations should be made with sufficient working space to permit construction
including backfi!l placement and compaction. If utility trenches are backfilled with relatively clean
granular materfal, they should be capped with at least 18 inches of clay fill to reduce the infiltration
and conveyance of surface water through the trench backfill.

Utility trenches are comman sources of water infiltration and migration. All utility trenches that
penefrate beneath buildings should be effectively sealed to restrict water intrusion and flow
through the trenches that could migrate below the building. We recommend constructing an
effective “trench plug” that extends at least 5 feet out from the face of the building exterior. The
piug material should consist of clay compacted as recommended in Earthweork. The clay fill
should be placed to completely surround the utility line and be compacted in accordance with
recommendations in this report. Alternatively, flowable fill could be used to construct the trench

plug.
Grading and Drainage

During construction, grades should be developed to direct surface water flow away from or around
the site. Exposed subgrades should be sloped to provide positive dralnage so that saturation of
subgrades is avoided, Surface water should not be parmitted to accumulate on the site. Final
surraunding grades should promote rapid surface drainage away from the structures. Accumulation

Respongive a Resourceful m Reliable B
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of water adjacent to the structure could contribute fo significant moisture increases in the subgrade
soils and subseguent softeningfsettiement or expansion/heavs.

After construction of the structures and pavements have been completed, we recommend
verifying final grades to decument that effective drainage has been achieved. Grades around the
structures should also be periodically inspected and adjusted as necessary, as part of the
structure's maintenance program.

Earthwork Construction Considerations

Due to the presence of soils with high moisture content and relatively low strength, soms means
of subgrade stabilization may be required to facilitate construction, especially if wet soils are
encountered during site preparation or if the subgrade becomes saturated by precipitation during
site preparationfearthwork operations. In general {weather parmitting), scarifying, drying and
compacting the exposed subgrades is expected to be the most economical means of improving
these soils prior to placing new fill. However, this option is typically less effective where softiwet
soils are more than about one foot thick. Alternatives for subgrade stabilization could include
undercutting unsuitable {wet, low strength, andfor disturbed) soils followed by the addition of
crushed stone aggregate (typically on the order of 12 to 18 inches thick) to improve subgrade
stability, or the incorporation of a chemical additive such as class C fly ash, portland cement, lime,
or lima kiln dust (“Code L"). The nead for stabilization and most appropriate type of stabilization
will be dependent upon soil, groundwater and weather conditions, as well as the proposed grading
plan, the construction schedule and construction methods. Terracon should be retained during
construction to help provide recommendations as needed.

Terracon should be retained during the construction phase of the project to observe earthwork
and to perform necessary tests and observations during subgrade preparation, proofroliing,
placement and compaction of enginaered fill, backfilling of excavations into completed subgrades,
and just prior to construction of foundations, slabs, and pavements.

Care should ba taken to avoid disturbance of prepared subgrades. Unstable subgrade conditions
can develop during general construction operations, particularly if the soils are weited and/or
subjected to repstitive construction traffic. If unstable subgrade conditions develop, stabllization
measures will need to be employed. Construction traffic over the completed subgrade should be
avoided to the extent practical. If the subgrade becomes frozen, desiccated, saturated, or
disturbed, the affected materials should ba removed or these materials should be scarified,
moisture conditioned, and compacted prior to floor slab construction.

As a minimum, excavations should be performed in accordance with OSHA 28 CFR, Part 1926,
Subpart P, "Excavations” and its appendices, and in accordance with any applicable local, state,
and fadera! safety regulations. The contractor should be aware that slope height, slope inclination,
and excavation depth should in no instance exceed those specified by these safety regulations.

Responsive u Regcurceful m Refiable 7
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Flatter slopes than those dictated by these regulations may be required depending upon the soll
conditions encountered and other external factors. Thess regulations are strictly enforced and if
they are not followed, the owner, contractor, andfor earthwork and utility subcontractor could be
llable and subject to substantial penalties. Under no circumstances should the Information
provided in this report be interpreted to mean that Terracon is responsible for construction site
safely or the contractor's activities. Constructlon site safety Is the sole responsibility of the
contractor who shall also be solely responsible for the means, methods, and sequencing of the

construction operations,

DEEP FOUNDATIONS

We recommend the 3-story office building, and 2-story retailfrestaurant/office buildings be
supported on drilled shaft foundations that extend at least 2 shaft diameters into the moderately
weathered shale bedrock, At our boring locations, the upper contact elevation of the moderaiely
weathered shale bedrock ranged from approximately 768 to 772 fest.

Drilled Shaft Design Parameters

Minimum shaft diamater 30 inches
Minfmum penatration into shale 2 shaft diameters
Esfimatad total settlement Y inch
Estirnated differential settlament =¥ inch between columns

1. Allowable compressive capacity may be compuled by multiplylng the end area of the shaft times the and bearlng
value. The base of the dillad shaft must extend at lsast two shaft dlamaters into shale bedrack. The structural
engineer should refer to the appended boring logs and exploration ptan to evaluate the estimated shaft lip
elevations based on the structura! loading, shaft diameter, and embedment tdepth.

Drilled Shaft Lateral Reslstance

Recommended soil parameters for analyzing lateral resistance and defiection of drilled shaft
foundaticns under design loading conditions using the computer program LPILE are provided in
the following table. LPILE analyzes pile deflection as a function of the design loads and
subsurface soil and reck conditions.

Responsive a Resourceful » Reliakle a
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{from 3 fect below top of Soft ol 120 pef 0.02 500 psf N/A
shaft to between 768 and cay 0 pe ) bs
772 faat) |
Shale Badrock (below Weak . .
768 to 772 feet) Rock 135 pef 0.0005 100 psi 10,000 psi

1. The lateral paramsters within the upper 3 fest of the shaft should be ignored for frost consideratians.

If center to center spaging between drilled shafts will be less than 3 diameters in the direction of
loading, appropriate reduction factors should be applied to these parameters. If closely-spaced
shafts are planned, Terracon should be retained to review the proposed foundation configuration
and provide appropriate reduction factors.

The structural capacity of the drilled shafts should be analyzed using the combined stresses
induced by axial and lateral forees. The response of drilled shafts to lateral loads is dependent
upon the soil/structura interaction as well as the actual cross section, length, stiffness, and “fixity"
{fixed or free head condition} of the shafts.

Drilled Shaft Construction Considerations

We recommend that Terracon be retained to observe each drilled shaft excavation to verify that
condltions in the excavation are consistent with those encountered in our exploratory borings. If
unsuitable materials are encountered, it may be necessary to deepen the shaft excavation.

The contractor is responsible for determining the means and metheds for effectively performing
the shaft excavations. In our opinion, use of a rock auger will likely be required to penetrate the
shals bedrock due to the limestong seams encounterad in our exploration. We recommend the
contractor have at least two types of rock augers {e.g.. a spade-tooth bit and bullet-tooth bit)
available on-site for each planned shaft diameter.

Rased on the groundwater levels encountered in the borings and the proximity to the Little Blue
River, seepage should ba expected in the drilled shaft excavations. Due to the likelihood of seepage
and the presence of soft clay soils that will tend to cave from the excavation sidewalls, temporary
casing will be required to complete the drilled shaft excavations. The contractor should also be
prepared to dewater the drilled shaft excavations. To facilitate construction, reinforcing steel should
be ready and on site, and concrete should be available within a very short period of time for
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placement after the excavation is completed. If shaft excavations must remain open for an extended
time, the bearing conditions at the bottom of the shaft excavation should be re-evaluated
immediately prior to placing concrete. The concrete mixture for drilied shafts be designed te have
a slump in the range of 5 to 7 inches.

We do not expect that personnel will enter the excavation to clean or observe the bearing
materials; however, temporary steel casing must be installed if personnel will enter the shaft
excavation. While removing temporary casing from a shaft excavation during concrete
placement, the concrete inside the casing should be maintained at a sufficient level to prevent
soil intrusion into the shaft excavation and resist any earth pressures outside the casing during
the entire casing removal procedure.

GROUND IMPROVEMENT

As an alternative to deep foundations, the client could consider ground improvement as a means
of improving the existing very soft to medium stiff native soils encountered at the site. A ground
improvement system {such as rammed aggregate piers or stons columns) could be utilized to
increase the bearing capacity of the on-gite soils and decrease the potential settlement. A ground
Improvement system generally consists of aggregate-filled piers, which results in partial
replacement of on-site soils and improves the foundation support capability of the adjacent
remaining soils. Where ground improvement will be used, it may be necessary to place a layer of
crushed stone aggregate to protect the subgrade from disturbance by the construction equipment.
Once the ground impravement system is installed, the buildings could then be supported on
conventional shallow footing foundations bearing above the improved soil. Ground improvement
systems are procured on a design-build basis from specialty contractors. The design-build
spechalty contractor would use the subsurface information summarized an the attached boring
logs and other project information from the design team to perform their analysis, formulate a
design, and prepare a cost estimate. Upon request, Terracon can provide contact information for
specialty contractors experienced in these ground improvement methods.

SHALLOW FOUNDATIONS FOR ANCILLARY STRUCTURES

As discussed abaove, the new bullding should be supported on drilled shaft foundations or on
shallow foundations bearing on a ground improvement system such as rammed aggregate piers
ar stone columns. However, we understand lightly-loaded featurss that are not structurally
cannected fo the building {e.g., site refaining walls, planters, and HVAC equipment) are planned
to ba supported on shaliow footing foundaticns. Specific details canceming these structures
(iocations, bearing elevations, and sfructural loads) were not available at the time this report was
prepared. Inour opinion, these lightly-loaded structures can be supported by conventional spread
footing foundations bearing on medium stiff native clay soiis or newly placed enginasred fill.
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Shallow Foundation Design Parameters for Ancillary Structures Only

AL

Maximum net allowable bearing pressure 1 1,500 psf

Minimum embedment below finlshed grads

t
for frost protection ? 3t

. . 1solated footings: 30 inches
Minimum footing widths . . .
Continuous footings: 16 inches

Estimated total settlement ® 1 inch or less

172 to 213 of the total sstllament ovar a horizontal
distance of 50 fest

1. The racommended net allowable bearing pressure is the pressure in excess of the minimum
surrounding overhurden pressure at the foollng base elevation. This pressure assurnes that any soft
soils or gther unsuitable materkals, If sncountered, will be undercut and replaced with engineered fill.

2. This embedment depth is recommended to provide frost profectlon and to reduce the effects of
seasonal moisture varigtions in the foundation bearing solls.

3. The foundation settiement will depend upon the variations within the subsurface soil profils, the
structural lpading conditions, the embeadment depth of the footings, the thickness of enginecred fill
below tha footings, and the quality of the earthwark operations and footing construction.

Estlmated diffarential settlement *

Shallow Foundation Construction Considerations

The base of all foundation excavations should be free of water and |cose materials prior to placing
concrete. Caoncrete should be placed soon after excavating to reduce bearing soil disturbance. If
the soils at the bearing level become excessively dry, disturbed, saturated, or frozen, the affected
sail should be removed prior to placing concrete. If the excavations must remain open overnight
ar for an extended period of time, placement of a lean concrete mud-mat over the bearing soils
should be consideread.

All footing bearing surfaces should be okserved and tested by Terracon. If unsuitable conditions
are encountered, footing excavations should be axtended deeper to suitable bearing materials.
Footings can bear directly on suitabls soils at the lower fevel or on lean concrete backfill as shown
in the following figure.
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The footings could alse bear on properly compacted backfill extending down to suitable soils as
shown in the following figure. Overexcavation for compacted engineered fill placement below
footings should extend laterally beyond all edges of the footings at least 8 inches per foot of
overexcavation depth helow footing elevation. The overexcavation should then be backfilled up
to the footing base elevation with well graded granular material {e.g., MoDOT Type 5 aggregate
or an approvad alternate gradatlon} placed and compacted as recommended in Earthwork.

RECOLE HOED B

TR S
EMCANAT N AEMEL i L Ll EX Y

WER-EXCAVATION ! BACKFILL 25NE

NDTE; WATIG NS SR & HO v VERTIC,
MLLE BHCAILO BE ELOFED lﬂhﬂmm HNFETF

SEISMIC CONSIDERATIONS

2012 !nternatlnnal Building Code {IEC} o

1. The 2012 International Building Code (IBC) $eismit sita class definltions are bassd on averaga proparties
of the subsurfacs profile to a depth of 100 fest. The exploratory borings terminated within shale bedrock
at a maximum depth of 50 feet. Our oplnian of site class is basad on botlng data and our knowledge of
local geologleal and geotechnical condittons.
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FLOOR SLABS

Floor Slab Design Parameters

oy

i

3

Fleor Slab Suppert

that meet low volume change {LYC) criteria

100 pounds per squara |heh per inch of deflection

bgrade Re . . -
Modulus of Subgra actlan {psifin or pal) for point loading conditions

Granular Leveling Course Layer Thickness 4 inchas {minimum}

1. Well graded crushed stona (e.g., MoDOT Type 5 aggregate) or opan-graded crushed stone {8.g. ASTM Ca3,
Size No. 57 aggregata) can be used as the leveling course.

As noted in the Earthwork section, tha on-site soils classified as lean clay. However, of the 8
samples tested for Atterberg limits, 5 samples had either an LL>45 and/or a PI>23, so some of
the on-site soils do not meet the LVC requirements. Additional sampling and testing will be
required during construction to define locations and depths where LVC materlal is present. If on-
site soils will be used as LVC materials, the contractor should expect that separation, stockpiling,
and double-handling of these materials should be expected. There may also be delays during
construction to allow laboratory testing to confirm that the materials meet the LVC criteria.

Joints should be constructed in slabs at reguiar intervals as recommended by the American
Concrete Institute (ACI to help cantrol the [ocation of cracks. Joints or any cracks that develop
in the floor slab should be sealed with a water-proof, non-extruding compressible compound.

Loads on footings that support structural walls and column loads are typically greater than floor
slab loads. Consequently, footings should be expected to settle more than the adjacent floor
slabs. The structural engineer should consider the potential for differential movement bebween
foundations and grade-supported floor slabs.

Typically, some increase in the floor slab subgrade moisture content will ccour because of gradual
accumulation of capillary moisture, which would otherwise evaporate if the floor slab had not been
constructed. The use of a vapor retarder should be considered beneath concrete slabs-on-grade
that will be coverad with waod, tile, carpet or other moisture sensitive or impervious coverings, or
when the slab will support equipment sensitive to moisture. When conditions warrant the use of
a vapor retarder, the sfab designer should refer to AC| 302 andfor ACI 360 for procedures and
cautions regarding the use and placement of a vapor retarder.

Floor Slab Construction Considerations

If LV materials consist of cfay, the subgrade should be maintained in a relatively moist condition
until the floor slab is constructed. If the subgrade becomes desiceated prior to construction of the
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fioor slab, the affectad material should be removed or the materials should be scarified,
moistened, and compacted. Upon completion of grading operations in the building area, care
should be taken to maintain the recommended subgrade moisture content and density prior to
construction of the building floor slah,

On most project slies, the site grading is generally accomplished early in the construction phase.
However, as construction proceeds, the subgrade may be disturbed due to utility excavations,
construction traffic, desiccation, rainfall etc. As a result, the ficor slab subgrade solls may not be
sultable for placement of the granular course andfar concrate at the time of building construction,

and corrective action may be required.

Terracon should evaluate the condition of the floor slab subgrades immediately prior to placement
of the granular leveling course and construction of the slabs. Particuiar attention should be paid to
areas containing backfilled tfrenches and high traffic areas that were previously disturbed during
construction. Where unsuitable conditions are located within the floor slab subgrade soils, the
subgrads should be improved by removing and replacing the affected material with properly
compacted fill.

LATERAL EARTH PRESSURES

Lateral Earth Pressure Design Parameters

Below grade walls with unbalanced backfill levels on opposite sides should be designed for earth
pressures at least squal to those indicated in the following table. Earth pressures will be influenced
by structural design of the walls, conditions of wall restraint, methods of construction, andfor
compaction and the strength of materials being restrained. Two wall restralnt conditions are shown.
Active earth pressurs is commonly used for design of free-standing cantilever retaining walls where
wall movement is permitted. Ths at-rest condition considers no wall movement is permitted. The
recommended design lateral earth pressures do not include a factor of safety and do not provide
for possible hydrostatic pressure on the walis.
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For aclive preasure maovement

8 = Burcharge (0.002 H to 0.004 H}

ST

v "'I - e

For at-rest prassure
& - No Movement Assumed

ry

Harizonta!
Finished
rade
1
Horizontal
Finishad Grade
|
o
k4 .
------- Retaining Wall

ackfill Typa' - ‘Unit Weigh Pressurs; pi(psf)
ey | s | e | em |
v | O [ | eme | e
Passive (Kp) GE;;?E:E:'S ;Sg B :

Applicable conditions to the abova include:
s For active earth pressure, wall must rotate about base, with top lateral movements of about

0.002 H to 0.004 H, where H is wall height
w For passive earth pressure to develop, wall must move horizontally to mebilize resistance
s Uniform surcharge, whera S is surcharge pressures
s  Clay soil backfill: unit weight = 120 pef (maximumy), and ¢ = 24 degrees (minimum)
a Granular material backfill: unit weight = 130 pcf {maximum), and & = 32 deagrees
{rinimumy}
Horizontal backfill, compacted as recommended in the report
Loading from heavy compaction equipment not included
No hydrostatic pressures acting on wall
No loading from nearby footing or slabs
Na dynamic loading
No safety factor included in scil parameters
Ignore passive pressura in frost zona
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Backfill placed against structures should consist of granular soils or low plasticity cohesive soils. For
the granular values to be valid, the granular backfill must extend out and up from the base of the wall
at an angle of at [sast 45 degrees from vertical for the active and at-rest cases, and at an angle of
60 degrees from vertical for the passive case. To calculate the resistance to sliding, a value of 0.3
should be used as the ultimate coefficlent of friction where the foating bears on native clay soils or

engineersd fill
Subsurface Dralnage for Below Grade Walls

To prevent hydrostatic pressurs on below-grade walls, we recommend drains be installed at the
foundation level, Each drain line should be sloped to provide positive gravity drairage and should
be surrounded by free-draining granular material graded to prevent the intrusion of fines, or an
alternative free-draining granular material encapsulated with sultable filter fabrlc. At least a 2-foct
wide section of free-draining granular fill should be used for backfill above the drain line and
adjacent to the wall. The free-draining granular fill should extend to within 2 fest of final grade
and should be capped with compacted cohesive fill to minimize infiltration of surface water into

the drain system.

IV Slepa be draln
: away lirom buldng

Lagad af — -
ol L

e
Frandallgn wall —-\_‘K N 3
%EEE

Fres-draining graded —. | %
ararlar Alber mabadal oe i [t
nNoi-Hadsd fras-dralning
maiertal arzapaulated In
Anappidgriata Allgr
EBbrie {56 rapard)

N W & 5
. _[?='E— BackAl {304 rapoat
\'.‘. E_!' UM ah

— Matha, urdisluried
26 o anginaaned N1

Paroraiad drain plpe (Righ P
i \HiREs glnbad crherwicy in NMIJ

As an alternative to free-draining granular fill, a pre-fabricated drainage structure may be used, A
pre-fabricated drainage structure is a plastic drainage core or mesh which is covered with filter
fabric to prevent soil infrusion, and is fastened to the wall prior to placing backfill.

PRELIMINARY CONSIDERATIONS FOR FUTURE STRUCTURES

Deep foundations should be cansidered for the fulure structures due to the presence of very soft to
medium stiif alluvial clays at the site. Future structures should be suppoited on drilled shaft
foundations that extend to modsrately weathered shale.
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As an alternative to deep foundations, the client could consider ground improvemant as a means
of improving the existing very soft to medium stiff native soils encountered at the site. A ground
improvement system (such as rammed aggregate piers or stone columns) could be utifized to
increase the bearing capacity of the an-site soils and decrease the potential settlement. A ground
improvement system generally consists of aggregate-filled piers, which resulis in partial
replacement of on-site soils and Improves the foundation support capability of the adjacent
remaining soils.

ADDITIONAL EXPLORATION FOR FUTURE STRUCTURES

The preliminary subsurface exploration program conducted for the planned future structures
consisted of seven auger probes (i.e., borings where no soil or rock samples wers obtained for
laboratory testing) spread across the future development areas. Specific information about the
anticipated building cenfiguration, foundation loads, planned finish floor elevation{s) and site
grading for these future structures was not available at the time of our exploration. Terracon
should be retained to perform additional field exploration and laboratory testing and to prepare a
design-phase geotechnical engineering report for each future building when more detailed
information becomes available.

GENERAL COMMENTS

Our analysis and opinions are based upon our understanding of the project, the geotechnical
conditions in the area, and the data obtained from our site exploration. Natural variations will ecour
between boring locations or due to the modifying effects of consiruction or weather. The nature
and extent of such variations may not become evident until during or after construction. Terracon
should be retained to provide cbservation and testing services during pertinent construction
phases. If variations appear, we can provide further evaluation and supplemental
recommendations. If variations are noted in the absence of our observation and testing services
on-site, we should be immediately notified so that we can provide evaluation and supplemental
recommendations.

Our scope of services does not include either specifically or by implication any anvironmental or
biologicai {2.g., mold, fungi, bacteria) assessment of the site or identification or prevention of
pollutants, hazardous materials or conditions. If the owner is concemead about the potential for
such contamination or potlution, other studies should be undertaken.

Our services and any correspondence or collaboration through this system are intended for the
sole bensfit and exclusive use of our client for specific application to the project discussed and
are accomplished in accordance with generally accepted geotechnical engineering practices with
no third-party beneficiaries intended. Any third-party access to services or carrespondence is
solely for information purposes to support the services provided by Terracon to our client.
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Reliance upon the services and any work product is limited to our client, and is not intended for
third parties. Any use or refiance of the provided information by third parties is done solely at their
own risk. No warranties, either express or implled, are intended or made.

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any
use of our report in that regard is done at the sole risk of the excavating cost estimator as there
may e variations on the site that are not apparent in the data that could significantly impact
excavalion cost. Any parlies charged with estimating excavation costs should seek their own sita
characterization for speciflc purposes to obtaln the specific level of detail necessary for costing.
Site safely, cost estimating, excavation support, and dewatering requirements/design are the
responsibility of others. If changes in the nature, design, or locatlon of the project are planned,
our cancluslons and recommendations shall not be considered valid unless we review the
changes and either verify or madify our cenclusions in writing.
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EXPLORATION AND TESTING PROCEDURES

Field Exploration

The baorings were located in the field by Terracon personnel using a hand-hsld GPS unit with a
horizontal accuracy of £20 feset. Ground surface elevations indicated on the boring logs were
astimated by interpolation frem a site specific grading plan provided by GBA. Elevations are
reported to the nearest 1 foot,

The borings were drilled with a track-mounted, rotary drill rlg using solid-stem, continuous fiight
augers to advance the boreholes. Samples of the soil encountered in Borings B-1 through B-14
were obtained using thin-walled fube and split-barrel sampling procedures. |n the thin-walled tube
sampling procedure, a thin-walled, seamless steel tube with a sharp cutting edge is pushed
hydraulically inte the sofl to obtain a relatively undisturbed sample. In the split-barrel sampling
procedurs, a standard 2-inch outside diameter split-barrel sampling spoan is driven into the ground
by a 140-pound automatic harnmer falling a distance of 30 inches. The number of blows required to
advancs the sampling spoon the last 12 inches of a norma! 18-inch penetration is recorded as the
Standard Penetration Test (SPT) resistance valug, The SPT resistance values, also referred to as
N-values, are indicated on the boring logs at the test depths. Borings B-15 through B-21 were drilled
as auger probes, so no soil samples were obtained for laboratory testing.

The samples were tagged for identification, sealed to reduce moisture loss, and taken to our
laboratary for further examinaticn, testing, and classification. The drill crew backfilled the borings
with auger cuttings after completion of drilling/sampling and prior to leaving the site,

The drill crew prepared a field log of each boring to record data including visual classifications of the
materials ancountered during drilling as well as the driller's interpretation of the subsurface conditions
between samples. The final boring logs included with this report represent the enginser's
interpretation of the subsurface conditions at the borings based on field and laboratory data and

obsarvation of the samples.
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Lakoratory Testing

Representative scil samples were testad in the [aboratory to measura thair naiural water content,
dry unit weight, unconfined compressive strength, and Atterberg limits. A pocket penefrometer
was used to estimate the consistency of selected cohesive samples. The test results are provided
on the boring Iogs includad in Expicration Results,

The soil samples weres classified in the laboratory based on visual observation, texture, plasiicity,
and the laboratory testing described above. The soil descriptions presanted on the boring logs
ars in accordance with the enclosed General Notes and Unified Soil Classification System
fUSCS). The estimated USCS group symbaols for native soils are shown on the boring logs, and
a brief description of the USCS is included in this report.

The bedrock materials encountered in the borings were described in accordance with the
appended Description of Rock Properties on the basis of drilling characteristics and visual
classification of disturbed auger cuttings. Petrographic analysis and rock core may indicate oiher
rock types.
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Confents:

Site Location Plan
Exploration Plan

Wote: All altashments are one page unless noted sbove.
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EXPLORATION RESULTS

Contents:

Boring Logs (B-1 through B-21}

Mote: Al attachments are one page unless noted above.

Responsive s Resourceful m Rellable



BORING LOG NO. B-1

TATEMPLATE.GOT 8119

Paga 1 of 1
PROJECT: Paragon Star Village CLIENT: GBA
Lenexa, KS
SITE: I-470 and View High Drive
Lee's Summit, MD
% § L['}-CATIDN Sen Expluraicn Fln g gg %’ g Eo E g E g l:E Hnl:IIEhTIElI'ERGI
@ |Lelbiuda: 38 9386° Longhuds: -84 4484° Dlu| B wh =% 5 n E l?.'_:E %E
g E E | o B = EE 885 £k g8 | PP
2| & Apgraximata Surfaca Hlev.: 214 (Fiy+- | & g% % ! il = EDE 2%
DEFTH ELEVATION (Fr i w o
P g BLiA:] _
? LEAN CLAY (SL]. brown to gray, medium stiff ] 18 5-3-4 20 43.17-26
% -] g — 100 | 31 | 08
/ i
; % - bacoming vary soft below 6.5 fost 7 I ?QEE? o7
= 1z 000 27
% 16 Neo |
Z ) 5; 8 &-0-0 31
/ N o0
% 2 ﬂ: i L - , paat]
% - 0-0-0
% 5 5: 18 o 35
// . 900
% 3 D_“ 18 e , 35
/ N 0-1-1
;. Z 35 18 1 25
-=~_§ - hacoming gITF below 38,5 feat 4 {,‘é 18 ﬁfﬁ ] 28
43.0 T+ 7
EHALE, gray, madarataly weathersd — "
4 5: 10 35.50¢ 18
483 BG4S .
Refusal at 45.8 Feat 2 5002 28

Sbralification linea are approsimate. In-altu, tha irenaltlan may ba gradual,

Hammar Type: Aulomatc

Advancemanl Mathod:

Wash Bora

Sem Exploralicn and Testing Pracedwraa lor e
description of Fold and labtratory procedures
usad ard addifonal data (f ary).

Sea Supnorlig Information for axpfamation of

Abendonmeri Mathed:

Boring beckhiled with sugar cuitinge upgn campledlon.

symbals and abbeaviatione,
Elevetiona ware Intarpalatad feol a opoageaphlc

Mobeea:
W.OH,: Welgh of karmmar

WATER LEYEL OBSERVATICNS

THI% BORIMG LOG 15 NOT wALID IF SEPARATED FROM ORIGINAL REPORT. GEC SMART LOG-RO WELL O 031 5T PARAGON STAR VILLGP) TERRACON 04
-:.::'i _' woa Lt

Grotndvester nol evcountared

Tlerracon

15820 ¥ 113th 5t
Lanaxa, K5

Borng Stared: OT-2r-201%

Boring Complated: 0F-22-2019

Drill Rgg: 754

Callar: WY

|Prafest Mo.: 02185131




BORING LOG NO. B-2 page 1of

THIS BORIMNG LOG 15 NOT YALID IF SEFARATED FROM ORIGINGL REFORT. SEC SMART LGN WELL UH15E5181 FARAGON STAR VILL.GPJ TERRACON_DATATEMPLATEGDT BB

PROJECT: Paragen Star Village CLIENT: GBA
Lenexa, KS
SITE: [-470 and View High Drive
Lee's Summit, MO
o % LOCATION 2es Explosatlan Plan Bjw| T 2 e — AT LII:EII_imERG
5| 3 EEDE? il i A I Y
é © | Lalituda: 36.8387° Longituds; -84.448" pes ﬁﬁ w| & E'g EEE i EE %5
m g E E A i ET|S8E | F5 128 | weLp
g & Apprernala Surfece Etev.: 844 (FLp+- | & g i g g 5 b E £ %E ] ag
DEPTH ELEVATION (FL}
] ;"Z/; y | n NE i : ,Ed.ﬂ.ﬁ.t.l:a —]
e / LEFFHELEHQLI browan 1o gray, madium sliff bo -1 13 1N-3-_;i 25 34-13-16
i H - -
% s 5] 1| 1 10 24 | 100
5 % . 18 L{g 25
/ ~ besoming very soft below 8.5 faal = 18 D-0-1 27
N % 1ﬂt N=1 |
L / - 1% D0 az
% 15— =0
L //:,f 20,0 7T P 18 0-0-0 33
Boring Tarsiinaled at 20 Feat
Sralification linea are approximale. -z, e ransilion may be gradual, Hammer Typa: Aufomalic
Adéangmnnl r':'lllrur‘lfi Saa Exploration and Testing Procadirae for a Hedes:
untimous Fllghe Augare dazcapilan of Neld and Isboratary procedures .
il it i rany) V.G H.: Weight of hamemst
Hae Supperding Infarmation lor explanation «f
Ahnnd_mu'nant Ma1h|:|r._|: aymbols and sbbrevialions.,
Boring backAilled with avger cullings ups complaton. Elesvations wera Intavpetatad fram & {opographic
—— sl plan
| WATERLEVEL OBSERVATIONS Baring Slarted: O7-23-2019 Boring Complated: BF-23-2019
NS 13.6 K whils driing erracon — p—
il Rig: rillar:
13 R upon complstion 15620W 11.3th &t
Lengaa, K5 Projoct Mo 02185161




BORING LOG NO. B-3

P 1of1
PROJECT: Paragon Star Village CLIENT.; EEA KS S
enexa,
SITE: I-470 and Vlew High Crive
Lea's Summi_t, MO - _ S
T —" YRR e
% g Appicrlinato Surface Ehav.! B14 (FL) +& E gg % E gg = EEE E% EE HLFLF
— I:IEPTI-L ELEWATICNIFLL L
.:'f;?_-: % LEAN CLAY {CL), brown to gray, stiff a - 18 5-34 21
% 5 E 15 He 2.0 23 | 104
% - becaming vary soft below 6.5 feat E 18 IZII;:-&] a9
% 10 Tl 30
% 1 5% O 3
% o DR 3 Z
Z 25+ Bl % 2
% - mactiurm sHiF from 28.5 ta 2O foel . 18 1-4-5 a9
% - o
% ] 18 0-0-0 a4
% 35— Nen
% 4 DE 18 “,;.E‘.;‘,’ an
///445 easer| - P 0-1-7 a3
? ﬁ%&;ﬁlh limeatone seams, gray, moderalsly 45j MN=8 |
A eTeal a1 400 Fot == 2 507 13

Slralificatian fines are spprodmate. In-sitw, the traneition may be gradusl,

Hammer Typa: Auigragilc

Advancaman bMalhad:
Wesh Bore

Eae Exploralicn srd Testing Frocadures fra
-description of Reld and lebaovabary procedurea
Lsad and additicnal data [IF any].

S Suppording Infarmatoa for exHanation of

Arardonment Mathed;
Barlng backhlled with suger cultinge. wpen camgledion.

awmbola end abbraviations.
Efevalions wara mbarpolaled fom & topdgraphic

Notea:
W.0.H,: Weighl of hamrrar

THIS BOREHG LOG |5 NOT YALID IF SEPARATED FROM OFHSELAL REPORT, GEG SMART LOG-ND WELL 02188131 PARAEOH STAR VILLGP. TERRAGON _DATATEMPLATEGOT &M%

ils plag
WATER LEVEL OSSERVATIONS Borlng S$tarted: 0F-23-2018 Iﬂmm Complelad: 07-23-20H9
Groundveater mot encauntered erra cun
Drill Rig: 754 Ciller:
$5520W 1131h St
Lanaxa, K5 Pecdect Mo, 02196181




BORING LOG NO. B-4 aga of 1
PROJECT: Paragon Star Village CLIENT: GBA
Lenexa, KS
SITE: =470 and View High Drive
Lee"s Summit, MD
) " . - ETTERBERG
i g LOCATION 8aa Exploration Plan Lo lzEg|lw) E E T = UMTS
21 9 ) _ i EEE Py E?E g_"‘n:“" |=g
3| 2 |Latiude: 38,9387 Longilde: <4445 = 5% L 3 DEE E@E ] S
o E E ¥ | %g EE E%E £ EE% LLPLPI
g 5 Approsfmets Sudace Elay.: B1d {Ft.) +H- [=1 g% E g o E 5 8 E g B =
nEETH ELEWATION {Ft )
—RRC 5 \G - ROOLZONE =
B 4o FILL-LEAN CLAY traca mats A1+ - 18 10-13-11 42-18~-24
. . - - - = =24
: %/ LEAM CLAY {CL), brown, stiFf to medium stiff - 13 | o2 | 24 | 103
/ 5
p % 5 te] T SEs 22 | 103
» / 1 18 0-1-4 26
AR % 10 =5
af . =
=1 i / =3
iy Ehvd
=l / - becoming very soft below 13.5 fect - 18 g-0-0 *7
= P // 16 =0
=] .
él B % —
Bt . // N
/gn.a T op, 18 Uh]E-ﬂD 2
Boring Torminated at 24 Faat =
=
5
:
o
=
o
-
i
=
o
=
o
3
!
O
d
:
:
&
&
=
i
]
g Shradificalion linea are approximala. ln-sile, tha ransilion may ba gradual. Hamenar Type: Auoraalls
B
w Mg“fjﬂrfm gﬁmﬂi‘ St Exploration and Tesling Maocorures fora | Hotea:
| cesepln e rilemrmmy s | w0 ot
= Beo Suppading Infaamedan for explanetion of
E #b;nﬁnnm:(ﬁﬂ:ldm“ﬂih ul i aymbola end sebbravietions.
E o Buger Gutings upon camipletian Elevalions wars Warpalaled from a topographle
§ 5 WATER LEVEL OBSERVATIONS 1 r [Bosing Siarea: 67-z3-2019 Boring Cemplated: 07-25-2014
1.3.5 . whila drifli
§ g erracun |Dri|| Rig: 754 Driller: Juy
L} 15620 1 113h St
& Lenaxa, X5 |Fn:|]a|:t Ma.: D2105181




CH_DATATEMPLATEGDT BHHE

EORI NG LOG NO- B'5 Pans 1 of 1
PROJECT: Paragon Star Village CLIENT: GBA
Lengxa, KS
SITE: I-470 and Vlew High Drive
Laa's Summit, MO
& 2 |[LOCATION $ee Expluraiicn Plan 2wl = . E g 5 n . AﬁELuaTI:BIERG
-l =t o = =
é O |Lafitde: 38.9385" Longiude: -4.4444° E g E E § ﬁ E g Z g £ éé ﬁ lé %g
= £ =t E2|2E |53 | weLe
§ % Approximala Surfecs Elev: 834 (FL) - | & g% E i EE‘ E §§§ ;8 ﬂg
— DEFTH ELEVATICOM [FI.] o = *
i /// LEAN CLAY {CL), brown to gray, medium stiff - 18 24 g 261027
2 — M=
/ ] 2 10 a7 | 96
/ E
% ] 12 i-3-5 30
- e =8
/ - baturming very aoft helow 8.5 feat . 12 0-1-1 a9
% i
/ u 18 0-0-0
Z 15 ; 29
/ — 18 002 J0
% 20+ N=2
¢ / — 15 0-0-0 33
; % 25 N=O |
/ . 18 -0 32
% Koy N=0
/ ] 18 000 a6
o % 35: i N-0
% ] 18 g-0-0 38
% 40 N=D ,
445.9 meort| g 18 0-0-0 35
i BHALE, cray, moderately weathered 45: N=G
48.7 755541 =
Rafusal a0 d3. 7 Fool 1 S0/1” 16
Stralincalicn linga are spprox mabe. In-elu, the Transilon may be gradual. Haarimar Type: Aubomatic
Mﬁg‘;m: Matief: See Explomlics and Testing Fracedwas fora Hales:
destription EJ.E&“QF‘EEE?#?&?? proceduwes | yrn b - Waight of harmar
Fed Supporling Informeton for axplanailon of
Abgnﬁnnn;e&ld!i.;llgldhoq':h - ] syinbialg and ebbraviationrs.
a camnglallarn,
orind vilh sugar culliogs vpan e Efevatiprs ware Mearpolaled fom a topographic
= WATERt;‘rE“EL OESEIW‘:TIGNS 1 r Boring Starlad: 07-23-201% Borng Comnpleted: 07-23-2049
rourdwaler naf encounlers
ermracon .- A
15620 W 113th St
Lanexa. K3 |Project Na.: D2165181

THFS BORING LOG 15 MOT WALID IF SEFARATED PRI DRIGINAL REPORT. GEC SMART LGN WELL F2195181 PARAGON STAR VILL.GPJ TERRAC




BORING LOG NO. B-6 Page ot
PROJECT: Paragon Star Vilkage CLIENT: GBA
Lenexa, KS
SITE: I-470 and View High Drive
Lee's Summit, MO
ATTERBERG
ﬁ © |LOCATION $ee Fxplorarion Plan ~ Etg wi g N E q¥g| @ E LIMITS
] 4 ] = = Tl —
- O (Lot 58.9385° Longituds: 9444873 s |YE E % EE ‘:'SE EEE E 3E
8| ﬁ EE |8 =H EE GeF |5 |EQ | wrLm
% e Appreximate Surfaca Elew.: 813 [FL) +- [=] Eg E % Tk Z ggg 0 ”ﬁ
DEFTH £4 EVATION (FLy &
— 1 Las 1 I lrmzﬁﬂ' _
f/ LEAN CLAY [CL), brawn to gray, soft to very soft — 18 :3_;4-3-4'! 27 1016
i / - 24 | - f 102 | 27 | 08
/ 5
: 8] 135 27
;43 ? - N=8
&L - 18 0-T-7 28
Ef % 107 N=2
& //// ]
i — 16 D=0 31
g % 15— N=0
f‘; : / ]
z f.;'..:/ -
g - % - medium sft from 18.5 to 20 fest 00 ] 18 132 30
g N 18 u-0-o 34
g / 25— N=0
% / -
ro B
(v} A — 1B 0-0-0 a3
: / 30 N=0
2 / ]
= / J
2{:, / - 18 0-0-0 a5
@ “/ 35— M=0
= / 4
=1 % .
o /
- 18 1-1-2 27
15 // 407 3
: / ]
% ' é FEOSH -
al SHALE, gray, madarately weathersd 1 f 402" 17
o 45—
= -
E .
TBASH. -
g Rofusal ai 5.7 Faet 14 501 20
5
[y
[+]
:
]
5 Elratificailon [fnea are approximaia. f-gibe, the ransilion may be giadal, Hamme! Typa: Allanale
% Adwancemant Malhod: &pa Exploration and Tecling Pracoderaa fora | Moles:
5 iah Bore ﬂ:ﬂpﬁg{ﬂﬂﬁgﬂmgﬁ?mmﬂs WW.0.H.: Waight of harmmer
= Saa Supporing Infermation far explaralion of
§ Abandonmant Melhad: _ e symbals and abbrevialions.
] Boring backdilled wilfy augér tullings upan complation. Raevatinrs wisrs lerpolted from & fapographic
— alta plan
g | WATER LEVEL OBSERVATIONS [Baring Sisrtec: 07-15-2013 [ garing cornptetad: 07-18-2013
Groundvester mf sncounierad
E Erracon |nr||| Rlg: 754 Dril et i
15620 W 193 81
I% Lenexa, K3 |ija|::t Ny Q21951681




BORlNG LOG No. B'? Page 1 of 1
PROJECT: Paragon Star Vilage CLIENT: GBA
Lenexa, KS
SITE: I~470 and Vlew Hlgh Drive
Lee's Summit, MO
;“‘f‘ g LOCATION  See Expiorsiiun Frtn _ @l w T - E @"EE = E MLIMPEHEERG
g U |Lalltus: 36.9384" Longitude: -B4 44517 g SE E E I@E %EE E%E ﬁu %%’
g = g = E= "“E LL-
S % Approsmate Surace Elav.: 814 (Fty«- | B Eﬁ % ﬁ Eﬁ E §§ g au EHI—J FL-FI
I ELEVATION {Ft} o i g il
;// AEAGH ]
o LEAN CLAY (CL). Brown, silff . 4-7-8
18 20
. W=13 d
/// 5. 24 15 25 [ 100

Y % ~ becoming very soft balow 5.5 feat 7] 18 0-5_'-11 26
st 3 7 [ o0
0 o P
e‘ / .
&l % 1z

T . 18 0-8-1
g % 15 M=1
EI % -

R (7 i 79441 T 18 0-0-0 30
ﬁ ) Borlng Terminelad at 20 Faat 20 K=0
Iy
[
=]
:
&
=
g
i
&
¥
=
g
%
:
(]
&
@
il
(74
s
=
[
3
[+]
:
=]
§ Stratflcation lines are appreximale, In-sd, the rangllgn may be gradual. Hutireer Typa: Automatic
B
@ [ agvancement Malhod: See Exploralion and Testing Pracpdues fora | Motas:
4| Contimeous Flight Avgars descripbon of Beld end labor e ;
5 e anas madlioral data :If:r?;? PROGRELIRE. | W.OMH.; Weight of hammar
= - .

S8 Supparling Ink fo I
'g Abandonmant Malhod: s;:bolljspzﬂndgm?t?obr:? rexptanatian of
) Boring backfillad with augar cullings upon complation B
Elevatiors ware mtarpalaled fem a bopograpiic

% WATER LEVEL OBSERVATIONS .
o Boring Starlad: 17-23-2019 Boring Cornplated: 07-23-201%
e llerracon =
| STy upon ation Dl Fdg: 754 Drrillars JW
@ 18E20 W 113th Gt
[ Lanexa, kS |Projact Mo, D2105181




i Rmm— e ————

THIS BORING LOG 15 NGT WALID IF SEPARATED FROM ORMGINAL REPODRT, SEC SMART LCWE-MH WELL [21051E1 PARAGON STAR VILLGPJ TERRACON DATATEMALATE GOT EMMB

BORING LOG NO. B-8

Fage 1 af 1
PROJECT: Paragon Star Village CLIENT: GBA
Lenexa, KS
SITE: 1470 and View High Drive
Lee's Summilt, MO
. o - " AT TEFRHERG]

= 8 LOCATION 8es Exploraton Plan " Muw| - it a4 = LIMITS
=1 3 & %?_ E > e ) Y|l I:E

3] % iLatiude: 38.9782" Longilude: 4.4465° T [3%]lG g o E‘§§ £ E Wz | S

: E & B%lz) 2 = g[; Bag|$5 | ED | wrm
g & Approvimete Sudace Ebv. B3 (Flis- [ 8 g@ ?} ﬁ & E ESE 3 ﬂg

g REETH. ELEVATION {Ft.)

% LEAM CLAY {CL). brewn o gray, medlurn sUff = 8 aﬁsf 4
/ = 2z - 120 | 24 | 100

/ 5

% ] 18| 234 24

b / - M=T

:% - begaming soft lo vary sofl below 8.5 fesl 10’5 18 Eﬁlf ] 26

% 1o

. - -t}

% 15 14 l s 28

£ 17

| % _
- ﬁ,,gn.ﬂ 7aas] o 18 ?\Jj—-f 0

Boring Terminated at 20 Fesi

Sirehiication linas are approdimals., hisi, the wanzidon may be gradusl.

Hammar Type: Aulémalic

Advancamant Malhod:

" See Exploration and Testi Proceluras for a
T entinuora Flight Augars

desciplion of fisld and laboratory precedures
wsedd angd addilonel data {IF amy}.

Sty Supeading nfnrnatlon for explaneticn of
symbalz andd abbraviatiane.

Elsvations were inttipetaied fram 3 topagrephlc

Abandonmanl, Method:
Baring backilired with auger catbinga upon complation,

Nohig;

W.OLH.: Waeight of Fammer

WATER LEVEL DBSERVATIONS

< 5 Mlerracon

NP 17 upon completion 166 W itHh 51
Lerexa, K5

Boring Starlad: 07-20-20HS

Boring Complated: O07F-20-201%

Opll Rip: 754

Dirilfars Jwr

Prajad Mo, §215$5181




PROJECT: Paragon Star Village CLIENT: GBA
Lanexa, KS
SITE: I-470 and View High Drive
Lee's Summit, MO
E g LOCATION Ses Exploratian Flan t_u,g E - . E L‘I-E'ﬁ' = A TLEIMHIETEERG
O py = [I=E N
3| g |Lattude: 38.392° Longiute: 54445 z AR l’-‘g g5 EOE|E %g
I.I_Jr i = = I
o (wE|a 9 g EZ12E | 29| wewm
2 % Appraddmate Swiace Elov. B14 FL) +- | B |28 g § "EJE ly §§é = ol
= a§ B il &
. |DEETH - ELEVATICOHN {Ft.] =
v p—
e EILL - LEAN CLAY , trace raots - i 12-22-1§ 0 48-18-28
it B N=37 Y
T 13 a5 23 | 1M
brown to gray, stif (o meadium -
o sttt . 18] 354 24
: : =
n 18 - 24
5 10— M=B 3
g _
= - becoming very soft to s6fl below 13.5 feet = 1A 0-0-0
g 15 N=0 2
< ]
z -
. 18 o-0-0 29
E 20 N=0
8 . ]
- - madium s fram 23.5 to 25 feat = 18 0-p-5 a3
E zﬁj 1 M=% ]
g -
F _
N 18 ¢-0-0 33
g 30 N=0
% -
g - PPy 0-0-0 a3
<l 35 M=0
3 _
o _
5 _|
- 18 0-0-1
: 5 40 L N=f 38
g _
ol 7BE.5H — 18 1-1-3 29
l'il‘.-' ZHALE. gray, modarately weathered 45— M=
I -
E i 4D.7 75.6s ] —
g Refusal ot 45.8 Fasf 2 5 23
fud
g
i —— —
% Slratification linsa are appradmate, In-5ity, the fransiion mey ba gredual, Hammar Typa: Atmalis
E Mﬁ;:ﬁg:ﬁ Mathod: Ses Exgloratian 80 Taslng Protadures fors | Metaa:
: e B et S parehofy procarlures | yy.0.1, walght of hammr
= &e8 Svpporting il Tilion far oxplanaton of
E Abandomant Method: aymbala and sbbravallans,
w| Bofing bachillad wilh suger cuiegs upon competion, . .
P Edrsalionz wiara intarpofalad fram 8 lopoaraphils
9 b e— m
2 Gﬁ:ﬁ:{i‘;ﬁﬁ.ﬁfﬁ“ﬁ'“"s 1 r Baring Slarteq: 07-19.201% Boring Complated: 67-10-2048
COLMers
& err acun Dt Reig: 754 Orller: JW
2 13620W 113 S
[ Lenexa, KS Fuolact Ho.: D2195F81




BORING LOG NO. B-10

Page 1of 1
PROJECT: Paragen Star Village CLIENT: GBA,
Lenexa, KS
SITE: 1-47¢ and View High Drive
Lees's Summit, MO

ﬁ Q LOCATION  Sos Grofvidion #1an —_ 2lw| — i Egg F g A"LE\.HITEHG
| o + 56.0081" Longilude: 34.4485" é%Et: Qe o2 |22z e |82

S| @ |vause: s8.0381" Longiude: -24.4488 Bl 5 355 |2 AR EE

g g E ﬁE g § E@ IE EEZ %E E“ LL-FL-FI
al g Approximate Surtace Elev: 813 FL)+- | & EE % 5 b : § EE 8 g

BEPTH ELEVATION (FLY

= Fmmn o e ,-512-5*1" | B

’ % LEAN CLAY {CL}, brown to gray, siiff ] a 455 21 40-18-22
/ . 17 = 1 20 23 |10

/ 5]

i / — 1w 258 26

. : )

-b i it to very soft below 8.5 faet . 18 - 27

1 % ecoming soft to very 1‘): 1

,/7/ N 18 0-0-0 27

i % 157 el
I; .5'5;/%/ n

/‘égﬂ.ﬂ - bocaming medium shiff below 18,5 feat 70740 ZG- 18 ‘::ﬁ'; 31

THIS BORING LG 1 WO veLlD IF SEPARATED FROM DRIGIMNAL REPORT, GEC EMART LOG-NO WELL §2185181 PARAGON ETAR VILL.GPJ TERRADON DMTATEMPLATE. GOT 2113

Baring Terminated at 20 Feol

Slrabiication linegs are appeximala. In-eliu, tha frensition may begradual,

Hammor Typa: Aubpmab;

Advancemant Method:
Continuos Flight Augers

Sea Bxpleralion and Testing Procedaros for a
daacription of Geld and iaborebary proctdaraes
ueed and edditional data {IF ary),

Abendonmeant Melhad:
Boring bachkiilled wilh augar cutings upas cormplalion

Sea Suppating Information for éxplanallon of
aymiboda and sbbreviations,

Elavallons wede Interpelaiad from 8 iopographic

Holes:
WOUH.: Yeight af amrmer

WATER LEVEL OBSERVATIONS

Groundveater nof encoutersd

lerracon

15620 W 113K 5t
Lanaxa, KE

|Bceing Starled; OF-19-2010

Barlng Complated: O7-18-2019

Drll Rlg: 754

Drillers Jwf

Pigjegt Mo, 02105181




BORING LOG NO. B-11 page 1 of 1
PROJECT: Paragon Star Village CLIENT: GBA
Lenexa, KS
SITE: I-470 and View High Drive
Lee's Summit, MO
. - ATTERBERG
E g LOCATION See Exploration Plan - ﬁg E c - ﬁm":_. Egg g '_§ LTS 1
S| O |Latiude: 38.928° Longluide: 94.4464° & i E E Ea 8 E‘{HE fiE | &
o E £ it Eﬁ EEE EE@ EE £8 | LLrp
o & Approdmate Surtace Elev.: $13 (FL)H- | 5 ',5_, § g s EE Z % §,_ § o
[ DEFTH a ELEVATION [F|} T a “
/ LEAN GLAY {CL), brown tn gray, medium shff - 1 223 23
. — MN=5
/ - 15 1 o5 25 | 102
. E
@ % - becoming very soft to sof halow 5.5 feet = 18 g-0-0 28
g . N=D
3 / 3 18 o1 29
B % 10 M=
G ]
T -
/ = 18 000
B % 15+ N=b L
£ _
g %/ .
: / ]
] 14 001 31
g // 20 M=l
S / _
g % ]
- 14 0-0-1 30
: % 25 N
: / ]
— ] 111 35
4 0 S
a | / 1
7 / .
c - 18 0141 28
g % 35 L N=z
= / T
gl s % -
: - becaming stlff to hard below 38.5 feet N 18 1-3-5
g % 40 1 h=11 28
2l % 445 reRsH] 11| 1619
; i SHALE, gray, moderstely weatherad 45— N=35
E 49.8 mie] _
E Rafosal at 40,8 Fast 2 50/2 21
2
[}
:
a Y.
E Siratcatlon lines are approximate, n-siu, tha Tenetlan may b gradusl. Harnmer Type: Automatly
i
& ﬁmﬁ:ﬂml_ﬂ; Mathod: Sea Explomtion and Teslng Procadures forg | Detes:
; descripton offeld andhratony proceduras |y 1 - welgh o harnver
2 S#e Suppoding Informalion far explanetion of
8 | abandonment Msthos: sﬁmﬁé’ﬂ'ﬁﬂh;ﬂiﬁ;’. arexplanzdon
| Boing backiled with auge cutings wpon complation.
g Elguallons ware intenpafaled from & lopdgaphic
WATER LEVEL OBSERVATIONS Boring Sfarted: 07-20-2019 Boring Complated: 07-20-2019
Groundwaler i srcovnisred err cnn
a Orilt Rig: ¥54 Dorlllar: Jwy
@ 15620 113th 5t
F Lansxa, KS Projact Ma.: 02195151




PROJECT: Paragon Star Viflage CLIENT: GBA
Lenexa, KS
SITE: 1-470 and View High Drive
Lea's Summit, MO ____|
- I g |ews| z| [ iats.
E § LOCATION See Esglovation Flan a EE % £ b b EE& § %E
3] U |Letibde: 39938 Langfwde: -4, 44597 E’ %E r ﬁ 55- %éﬁ %: IE Eﬁ 2%
o Elala @ T L&l E2 |22 | LLPLA
§ % Approdmeta Surfaes Elev: 815 Fty+- | & §§ g 3 e % ggg 3|°%
BEPTH ELEVATION {FL.} -
P n A2 5l _
; // LEAN CLAY {CL), brown to gray, medium sfif — 18 Eh-ls—d 23
/ — 13 - 3.0 24 | 103
e / 5 —
" / - 18 244 24
2l % . N=B
2l / - 18 234 28
=] 4. /// 10 N=5 \
] B _
= / 1o
3 / ; 13.5 fost . 18 000 a0
E B // - becoming very soft below 13.5 fes 15 ey
el / ]
z / ]
Zl[ // ] 000 29
g L ,é.zu.u 193t o 18 0
E Bering Termineifed at 20 Fest
&
a
%
b
=
o
<
=
]
b1
|
g
%
4
()
&
o
;
[
g
'3
i
:
E Byratification lines ars apprexintala. |n-siu, tha lransilon mey ba gradual. Hemmar Typac Aulornals
% Adyarcemanl dalhad: Baa Exploralion 2ad Yasling chedurez'rnra hotas:
=1 <ont Flight Au desetiptican of flatd and laboralony procadures AR
g ninusus g Augers Fie6d and sddifonat daka :Il‘:n;?p W.OH.: Weight of hammer
il Saa Smppoiting [nformation for exglanatian of
'é Abardenman Malhod: aymneds are abbrevialiong,
w| Bofing bk filled with suger culings upon gamplation. Elualions weea Interpelated from a lopogragils
. _____ zlg plan
g WATER LEVEL OBSERVATIONS Boring Started: 07-22:2018 | Boring Completod: 07-22-2019
£[SZ__1a1 whi cting 1rerracon A— —
wlAF 125 R upon complation 1530 W 113 51
7 ; .
S Lenexa, K3 |Frajact Ma.: 02185181




BORING LOG NO- B'13 PEHE 10of
PROJECT: Paragon Star Viltage CLIENT: GBA
Lenexa, KS
SITE; 1-470 and View High Drive
Lee's Summit, MO .
& § LOCATION  Sae Exploraiion Blan _ ﬁg w| E DEE - A-IT.JIEEIETEEE
: e
3 2 |Latliude: 369379 Longiiude: -94.4482° z =1 E =2 ggﬁ EEE ﬁ; =
o = 2 i} T
8 E noRE| g 4] g | 52 | 58 weep
2l 5 Appicnimate Surfate Elov: a2 s el | B '-é% g E g“‘ Ly %ég g§ EE r
__{UEPTH ELEWATION (Ft.) x £
: /% LEAN.CLAY (CLY. brawn to gray, 50 o medium ] » i57
/ stlff . N=12 20
% . 50 3.0 23 | 102
= % 7] 8 iﬁ-gﬁ 2
> / . 18 0z 4 28
5 / e -
& % =z
5 / - bacoming very soft below 13.5 feet - 18 0-0-0 27
- / 15: N=0 )
3 // .
= / -
S|t e LS L Ry 29
g Boring Terminated at 20 Faat N=0
]
g
E:
o
=
g
%
&
|
£
E
3
(2]
B
u
ke
b
a
¥
]
:
[u]
5 Sbralficatlon inae arg appeomintale, Inesile, the bransiion may ba gradusl, Hemmer Typa: Awamalls
B
w | sdvancarnant Melod: Sea Exghorafion und Testing Pracedures fara | Maes: .
=| Cominusus Fllgh Augers deacrpton of flald and {abo ed ; =
§ used ong additiang) date ur?@? FIOGeelie®s | w.oH. weight of hammer
- Saa Sypooding Biformation i fion af
'g Atandenment Mathed, sﬁwmﬁblrm?ﬁnbﬁs‘? reptanaton
wq{ Baring becldlitad with auger cullings Lxon complabion.
E Elevaliona ware Inarpolabed from a tngogephic
g m‘%" OSSERVATIONS 1 r Baring $tarted: (7-10-20H Briring Complated: OF-15-201%
& . Wil g
] erracon Drill Rig: 754 Drilles: Ji
@ 15620'W 113th Bt
F Lunena, K5 |Profect Ho.; 02196181




BORING LOG NO. B-14

Page 1 of 1
PROJECT: Paragon Star Vilkage CLIENT: GBA
Lanexa, KS
SITE: 1-470 and View High Drive
Leg's Summit, MO ]

E § LOCATION Sea Exploration Plan . E,,%‘J HE] g Y E E%E EE EE an_ﬁﬁrﬂrgm'
3| o |Latitude: 39.9379° Longitude: 564, 4458° = |BE |5 E m5 - |zaE bk | &2
1 SrE a3 | 3P 809|156 35| L
3 . . g (=4 3] g L |8&dE|F5 (€2 | wrLe
ol & Appreximate Surfaca Elev: B3 {FLI += [ & gﬂ 3 i [ & = SE g =

o REETH ELEVATION [FL3 oM = " hil
B y ' : I,-Bi?_&h& —
LEAN CLAY [GL), browm to gray, stiff — 3b8 0.
B % el ] 18 L Nt J 23 471028
. — B 15 31 | BB
i % 5 m
% - becoming sofl fo very s0fl balow 6.5 feet ] 18 1N1-?;2 *7
. 013
3 é 1 U’: 18 s 27
/ u 000
:::__Z 15 Bl N 2
% n 500
% 20 L =0 A =
1 / N
— 0-0-0
> % 25: 14 '. NeD a5
% - o-0-0
/% 30 P N =
/ ] 050

Z 35 12 NeD 3
/ ] 000

4 " worl o] [E]  ©°00 32
X SHALE. gray. highly to medarately weathercd 45t N=0

48.6 e ]

Refusal al 48.8 Feel R 2 S0/2” 16

Siratification linae ere approximals, Inesils, tha tranaslan may be gradusl.

Hemmer Typa: Aulomalic

Advancamant Malnod:
Wadh Epre

Sea Exploralzon ord Teslis Pruradures for 8
descriplion df fold 2 labaralory proceduras
viadd and additional data (K any).

Sendy Rupoerding Wnfmnatlon Tor xplaeation of

THIS BORING LG 15 WOT YALID IF SEFARATED FROM QRIGINAL REPCRT, GEQ SMART LOG0 WELL (2155181 PARWGSON STAR VILL GPJ TERRACON DATATEMPLATEGOT EAM1E

Ahendonmant Madhad:
Boring backiilted with auger cutiinge upon complatien.

syrrbale ard ebbrevalons.
Elevations ware intedpetalad fram a topographlc

Motas;
W.0.H.: Waight ol harmmer

- sitaplan, .
WATER LEVEL. OBSERVATIONS [6cing startect 07-22.2018  [Bering Compelee: ur-22-2018
Grourdwaler nof encouniarad e acun
Drill Rig: 754 Dyillar; J¥Y
15620 W +131h St
Lemexa, K3 Prajact Ma.: 02195131




BORING LOG NO. B-15 bage 1 of
PROJECT: Paragon Star Village CLIENT: EBA Ks
enexa,
3ITE: I-470 and View High Drive
Lee's Summit, MO
. p AYTEEE]
E 8' LOCATIOM Sas Exploraticn Plen E g% HEJ g - E @EE g I—E Llr.-'lrlsRG
3 2 Latinide: 58.927° Longhude: -84, 456" r R & @E S35 EgE fis | g2
§ 2 E ﬁﬁ z|a E@ %E" §E$ Eg E§ LLFL-PI
o ¢ Approximata Surfage Etav.: 814 (FLY #- | & gg % g E é 555 oy
——|CEFTH - ELEVATION [FL}
— g ALR 5+l |
:///// LEAN CLAY (L), brown to gray _
5l % 1]
E. / -
. % X
g i % 207
f//// .
dF:3 / ]
: Z "
%% =
e -
g / .
B / ]
g % 40—
o ////;m.u 76+ 4]
E SHALE, gray -
2 -
2| 50.0 roaed] .7
§ Borlayg Termfnated at 50 Foet 50
%
g Stratification lines are approdmate. In-slty, the fransilion may be gradusl. Hammor Typo: Aulomalic
il
E M;f;ﬂm:g tatmod: gaa Ex{:!lnmu;oﬁ:;;nd Le;t&g Broceddiees for Hates: .
3 description of ald an I [Iffrt:‘f" procedures |y oW - wWaight of hammar =
o Frsmemm—r— ety Mot
ﬁ Boring backklled with suger suitings vpon completion, . :
g Elgvatiors wars interpolabed from a topographic
E . G.:u:; ::;En": tnﬂﬁ:ﬂ‘:ﬂn"s 1 r Epring Starled: O7-34-2018 Boring Compleled; 07-24-2048
erracon .- ——
t 15620 W 413th St
E Lanexa, K5 |Prajact No.; 02185181




FROJECT: Paragon Star Village CLIENT: GBA
Lenexa, KS
SITE: I-470 and View High Drive
Lee's Summit, MO I
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BORING LOG NO. B'1 7 Paga 1 of 1

PROQJECT: Paragon Star Village CLIENT: GBA
Lenexa, KS

SITE; [-470 and View High Drive
Lee's Summit, MO
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RESILTS
WATER
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BORING LOG NO. B-18

Fage 1 of 1

PROJECT: Paragen Star Village

CLIENT: GBA
Lenexa, K&

SITE: 1-470 and View High Drive

Lee’s Summit, MO

LOCATION Ses Eaploration Plan

Latltude: 38,9333 Longliude: -B4 4465
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BORING LOG NO. B"Ig PEQEI 1af1
PROJECT: Paragon Star Village CLIENT: GBA
Lenexa, KS
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Lee's Summit, MO
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BORING LOG NO. B-20

Fage 1 af 1

PROJECT: Paragon Star Vlllage

CLIENT: GBA
L.enexa, KS

SITE: I-470 and View High Drive
Lea's Summit, MO

LOCATION Ses Exgloration Flas
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BORING LOG NO. B'21 Fagﬂ 1of1
PROJECT: Paragon Star Village CLIENT: GBA,
Lenexa, KS
SITE: 1-470 and View High Drive
Lee's Summit, MO
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GENERAL NOTES Tlerracan

DESCRIPTION OF SYMBOLS AND ABEREVIATICNS
Peragon Slar Yillage # Les's Summit, MO GEDREPU’T
Terracon Projact Na. (2195481

RNy ST
N Standard Penstrallen Tast
&7 Water Inltially Resislanca {BlowsiFt )
Encourterad

P Watar Lovel After a {HF}  Hand Penetrometer
Shelby Bglit 8 Specifiod Parlod of Time
Tubs pllt Spoan

! Water Lavel Aftar m Tarvane

a BpalfTed Pariod of TIma
- \ . D Cona Panst

Water levels indicated on the soil boring logs are {DGF) - Dynamic Cana Penstromstar
the levels measured in lhe borehole at The mes
indicated. Graundwatar leval variations will eeeur | UG Unconfined Comprassha

over tima, In low parmeabllity sofiz, accurate Strength
determination of groundwatar levels is not
pussible with short term watar lavel {PID}  Phobo-fonization Datactor

ohservations.
{OMA)  Organfc Yapor Analyzar

e i T L T A GV R T T g P e e
ik 2 ' par b [ e S R i S 5’_55’-3‘. LE
by ADESCRIPTIVE SOIL CLASSIFICATION »u it i R id

Soil clazsification is based on the Unified Seil Classification Systam. Coarse Grained Soils have more than 50% of their
dry weight retalned on & #200 sieve; heir principal descriptors are: boulders, cobhles, graval or sand. Fine Grained Soils
have less than 50% of their dry welght retained on a #200 sieve; they are principally described as clays if they are plastic,
and silts if they are alighily plastic or non-plastie. Major conshituents may be added as modifisrs and miner constituants
may be added according to the relalive proporiions based on grain size. in addition to gradatian, coarse-grained soils are
defined on the basls of their in-place relalive density and fine-grainad solls on the basis of their consislency.

T
R e R N R e
BEE - _
S LOCATION AND ELEVATION NOTES il el

Untess otharwise noted, Latitude and Longitude are approximalely determined using & hand-held GPS device. The
accuracy of such deviees is variable. Surface elevalion data annolatad wilh +/ indicates that no actual topographlcal
survey wat conducted to confirm the surface slevafion. Instead, the surface elevation was approximatsly determined from

tapographic maps of the area,

etratfon or -
{Denslly) N-¥alua Qu, [taf} H-Yalua
Blaws/Ft. BlowafFt.
Very Loose G-3 - Very Soft lgss then 0.25 0-1
Loasa 4-% - Soft 0,25 to 0.50 2-4
Madlurm Changea 10-29 Medium SiIf 0.50 to 1.00 4-3
Denae a0 - &0 SHEff 1.00 [0 24 8-15
Yeary Denze > A0 Vary Stiif 21K to 4.00 - 15 - 30
T Hard >4 0 = 30 i
= RECATIVEE BROBORTIONS OF SAND AND GRAVE S RELA jent
s ot s R BRI ok Cansctaen
Trace =15 Trace <5
¥iith 15-28 With 512
B Modifier ' >3} Motfifler 212

| P = R
! N 3 AT
AL T ':.{\*ri-diﬂ:jﬁp

e

Nen-plastic

. Bouldara
Cobblas 12in bo 3 In. (300mm o TEmm} Lot 1-10
Graval 3In. to#4 glaya (F5rwn 10 4.75 mm} Midiurn 11-30 .
and #d 10 #2060 slave (4, 76mm b2 0.075mm High > a0 L
Flor Clay Passlng #200 skeva {0.075mm) I




UNIFIED SOIL CLASSIFICATION SYSTEM

Terracon
~ GeoReport

Cuxdand1sCc<3E GYY

YWall-graded graval F

Claan Gravels:

Gravels: G F
More than 50% of Lass than 5% fnes Cu < 4 andfor [Co<! or Co=3.0] € GP | Poorly graded gravel
coarse fracti i
ralained an l?.lg. 4 nleye | Gravals with Finss: Flnes classify as ML or MH GM __ | Slity graval # 8. H
Coarse-Gralned Saila: Mars than 12% fines & |Fines classiy as CL or CH GG | Clayey gravalF 5 H
Maore than 50% retalnad
on Mo, ggﬂ E‘IB\"; Clean Sands: CuzBand1=Ces38 ¥ Wedl-graded sand?
Sands: Less than 5% fines ® | Oy < B andfor [Co<t or Ce=3.0) E 8P | Paory graded eand!
E0% or mora of coarsa
i i f & H
mﬁiﬁn passes Mo 4 Sands with Finss: Fines ¢lassify as ML or bAH SM | Silty sand
More than 12% fines ® | Fines classify a3 CL or CH EC | Claysy sand S H 1
Fl = 7 and plots on or above "A" CL  [Lean clay . L. #
Incrganic: — -
Sl and Clays: Pl <4 or plots balow "A" line ¢ ML | s he b M
Liguld It tegs than 30 Llgguig firmil = even dried Qrganic clay Ke by A, H
: ¥i s
Fing-Grained Solla: Crganle: Liquid limil - not cried <75 L Organle slith L 7,0
50% or more passes the p——- i
Me. 20 siave Pl plots on or above “A" ling CH  |FatclayHt: LM
- Inorganie: - -
Slits and Clays: Pl plots below “A° line MH | Elastic Sl K. L #
guld limit 50 or mors Liaui - dried : . LMP
9 Organic: .qufd l!mlt oven T8 < [0.74 OH ggﬂnfc G!w
Liquid limlt - not driad Qrganic Hilt Wy k. MO
Highly organic solls: Primarily organic matter, dark In color, and omanic oder FT |Peat

ARased un the matadal passing the 3-inch (75-imm) sleve.

B |f flald sample conlsined cobbles or boulders, or bath, add “with cabblas
ar baulders, or both® to group name.

€ Gravels with 5§ 1o 12% flnes requira dual symbels: GW-GM wall-graded

gravel wilh silt, GW-GC well-gradad gravel with clay, GP-GM poordy
graded gravel with i, GP-GC poody graded gravel wilh clay.

D Sands with & to 12% fnes require dual symbols: S-Sk wall-graded
sand with silt, SW-5C well-gradad sand wilh clay, SP-SM poory graded
sand wilh silt, SP-5C poorly gradad sand with clay,

2
(D)
Dy % Beg

F If goil contzing = 15% sand, add "with sand” te group name.

ECu =D Gu=

H [{ fings ara organic, add “with organls fines”

K s0il contains 15 to 29% plus Mo. 200, add
gravel,” whichaver is predominand,

L |F sil contalns = 30% plus No, 200 predan
"sandy” t greupn nama.

“gravally’ lo group name.
MP| =4 aned plots on or above “A" ling.
2P « 4 or plois below “A" lIna.
F Pl plols on o abova "A [ine.
eP| plols balow “ATTine.

to group nams,

| If sl conlaing = 15% graval, add "with gravel” 1 gioup name.
J It Aberberg (it plotin shaded ares, a9l ls a CL-ML, silty clay.

“with aand” ar "wilh

nantly sand, add

MiF zoil containg = 30% phus No. 200, predominantly gravel, add

&1f finas classify as CL-ML, use dual symbol GC-GM, or SC-5hl

Lt} T T I T - e .
Far classliicatlan of tine-gralnad i
solis and fine-gralned fraction o

5y --0f coarse-grained sclls Q*E*f" ; \},(@ - e
- Equation of “A” - ine e s
2. Harizontal at Pl=4 to LL=25.5. i -~
% an i then P1=0.73 {LL-20) : . --—-‘d?‘ ///
H Equation ol "U" - ling e N
2 Vertical at LL=16 lo Fl=7, - G /
t ap} - thenPr=0g{LL-B) F——- -3 - e

f/
E “ 4 D‘G\’ /
g 2{: !, ,/ . c}f/f .
5 L MH or OH
L /

13 =~ = f: {l,f, ExK /r

4 b T ML or OL

0 - S - anndon s

o 0B 80 0 B & T 80 w00
LICH D LIRAIT 6L

14




DESCRIPTION GF ROCK PROPERTIES

Tlerracon
GeoReport

Unvreathared Mo viglble 3fgn of rm::k matanal waathenng, perhaps slight :I|$cururatrun on ma;nr djscontlnull],r surfaces N
Slightly Discoloration indicates weathering of rock materlal and disconlinuity surfaces. All the rock material may be
weathered digenlorad by weathering and may be somewhat weaker externally than In Ila frash sondlifon,
Modarataly Less than half of the rock materal is decomposed andfor disintegrated to a soll. Fresh or dlacolored rock s
weatherad prasent aither a5 a conlinupus kamework or as coresionas.
Highly Mare than haif of the rock mater(al | dacomposed andfor disintegrated to a soll. Fresh or discolored rock is
weathered present glther as & discontinuous framawork or as corestones, L
ﬁg:}ﬁrrﬂy All rork matkerial is decomposed andfor disintegratad te soil. The original mass structure 3 stil largely Intsct.
Resldual soll Al rock material is convarted to soll. The miass struckure and materlal fabric ara dastroyed, There is a large

change i ume, but the soil has not baan significantly tranaportec.

fol Idenbificat

e :_._;ﬂ/";_ e x._‘—"?‘El r!

xF aﬂﬂq 'pra' lﬁ

nmm Pa) .

Extremnaly weak

Indented by thumbn a;II

40-150 (0.3-1)

Vary weak

Crumbfas under firm tiows with point of geological hammer, can ba
peeled by a pocket knife

150-700 {1-5}

Waak rock

Can be poalad by a pocket knifa with difficulty, shallow indentativns
made by firm blow with point of geglogleal hammar

700-4,000 {5-30)

Medlum strong

Cannot be scraped or pesled wilth a pockat knife, specimen can be
fractured with singla firm blow of geclogical hammer

4,000-7 000 (30-50)

Strong rock

Spacimen requires more than one blow of geclogleal hammer to
fracture it

7,000-15,000 (50-100)

Very strong

Speciman raquires many blows of geclogical hammer to fracture it

15, 000-36 000 {100-250)

Extremaly aireng

Specimen can unh_.l' be chippad with ganlugical hammar

336 DD{} {3-250}

Extramsly closa < '}S In (=19 mm) Lam]nated =3in{=12 mm]l
Very close % in =212 in (19 - 60 mm} Vary thin Yeim—2in {12 — 50 mm]
Cloza 2-1/2 in— B in (B0 — 200 mm) Thin 2In=11t (50 —300 mm}
Modarate BIn~2ft, (200 - 600 mm) Medlum 1. — 3. (300 — 800 mm)
) Wide 2t =6 (600 mm — 2.0 m} Thick 3f. — 10 (900 mm — 3 m)
Vary Wide Git.— 201t {2.0-6m) Masslve > 10 A, (3 m)
Ciscontnyi ation {Angle}: Measure the angls of discontinuity relalive 1o a plane perpendloular to the longitudinal axis of the

vore. (For most cases, the eore awis is vertical; therefore, lhe plane perpendicular to the core axis is horizontal ) For example, 2

hnrizon!al beddmg plane would ha

Good

Exczllent

a0 - 100

1. The comkined length of al! saund and [ntact core segments equal to or greater than 4 inches in length, expressed as a
percentage of the total core run fength.

Refarancs;

gg-hnical tanual for Dasign and Censleuction of Road Tunnels = Civil Eisments

LL.5. Department of Transparation, Faderal Highway Adminisiralion, Publication Me PHWA-MHI-10-034, Decamber 2005







