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Re: Geotechnical Evaluation
Rockport Road Improvements
Bloomington, Indiana
EEI Project No. 1-13-181

Dear Mr. Valmore:

We are pleased to submit our geotechnical evaluation for the above-referenced project. This report
presents the results of our subsurface exploration and provides geotechnical recommendations for
design and construction of the proposed roadway improvements. The work for this project was
formally authorized via a subconsultant agreement and has been performed in accordance with Earth
Exploration, Inc. (EEI) Proposal No. P1-13-304. For your information, we are enclosing three copies
of our report for your review and distribution and can provide additional copies, if requested. In
addition, we have included a PDF copy of the report sent via electronic mail. Unless you notify us
otherwise, we will retain the soil and rock samples from the exploratory program for 60 days and then
discard them.

The opinions and recommendations submitted in this report are based, in part, on our interpretation
of the subsurface information revealed at the exploratory locations as indicated on an attached plan.
Understandably, this report does not reflect variations in subsurface conditions between or beyond
these locations. Therefore, variations in these conditions can be expected, and fluctuation of the
groundwater levels will occur with time. Other important limitations of this report are discussed in
Appendix A.

PROJECT DESCRIPTION

We understand that the city of Bloomington is planning to make improvements to a portion of
Rockport Road from about 270 ft north of Ralston Drive to about 150 ft north of Countryside Lane,
using local funds. Refer to Drawing No. 1-13-181.B1 in Appendix C for the general location of the
project. Based on preliminary plans provided by Clark Dietz, Inc. (CDI), the improvements along
Rockport Road are generally anticipated to include: widening and reconstruction of the existing
roadway, vertical curve corrections, construction of a new sidewalk, and replacement of an existing
culvert structure and new storm sewers.

The centerline of the construction begins along Line “A” at Station 22+10 and ends at Station 42+60,
for a total project length of about 2,050 ft. In addition, the proposed storm sewers are planned to
consist of new small-diameter pipes (actual size not known at this time) crossing Rockport Road at
ten locations and are anticipated to be established about 3 to 5 ft below the existing ground surface.
The previously mentioned culvert structure replacement is planned near Station 24+90 “A” and is
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anticipated to be a 60-in. elliptical pipe established about 8 ft below the existing road surface.
Headwalls and wingwalls are planned at the culvert.

As a result of the roadway improvements, maximum earth cut and fill heights are planned to be on
the order of about 2 and 3% ft, respectively. Based on information provided by CDI, proposed
sideslopes are not anticipated to exceed 4 Horizontal (H): 1 Vertical (V). To accommodate the
typical section and reduce the width of right-of-way, an approximately 200-ft long modular block (fill)
wall is planned right of center at the culvert structure, and the retained height is not anticipated to
exceed 10 ft. In addition, a modular block wall is planned left of center along Kissell Drive at
Rockport Road, and the expose height of this wall is not anticipated to exceed 3 ft. The roadway is
anticipated to consist of bituminous paving materials supported by a layer of compacted aggregate
sub-base (INDOT No. 53) material. Furthermore, from information provided on the plans, the
projected (i.e., year 2023) annual average daily traffic (AADT) is estimated to be about 8,500 vehicles
per day (vpd).

At this time, other information such as construction schedule is not known. In the event that the
nature, design or location of the proposed construction changes, the conclusions and
recommendations contained in this report shall not be considered valid unless the changes are
reviewed, and the conclusions are modified or confirmed in writing.

FIELD EXPLORATION AND LABORATORY TESTING

Subsurface conditions for the proposed improvements were explored by performing four road
borings (designated RB-1 through RB-4) to depths of about 5 to 10 ft below the existing ground
surface, and five rock soundings (designated S-1 through S-5) to depths of 24 to 1474 ft. In addition,
a retaining wall boring (designated RW-1) was completed south of the project limits for possible future
work at an existing historic block wall. Furthermore, several hand auger soundings were performed
in the drainage at the planned culvert structure and at the planned retaining wall along Kissell Drive.
The number, location and depths of the borings and soundings were selected by EEI in conjunction
with CDI. Additionally, the borings/soundings were located in the field by EEI personnel referencing
identifiable features shown on a preliminary site plan provided by CDI. Ground surface elevations at
the boring and sounding locations were interpolated to the nearest 1 ft based on topographic
information provided on these same plans. The boring/sounding locations and elevations should be
considered accurate only to the degree implied by the methods used.

Exploratory field activities were performed by EEI during the period of July 26 through 29 and on
September 4, 2013. With the exception of the hand augering, exploratory activities were performed
using hollow stem augers to advance the boreholes. Representative samples of the soil conditions
using Standard Penetration Test (SPT) procedures (AASHTO T 206) were obtained at
predetermined intervals. In addition, sampling of rock using diamond core drilling (N-size tooling -
AASHTO T 225) was performed. After obtaining final groundwater observations, each borehole was
backfilled with auger cuttings and bentonite chips. In addition, a concrete patch was placed at the
surface of those borings performed in the existing roadway. Additional details of the drilling and
sampling procedures are provided in Appendix B.

Following the field activities, the soil and rock samples were visually classified by an EEI engineering
technician and later reviewed by an EEI geotechnical engineer. After visually classifying the soils,
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representative samples were selected and submitted for index property testing. These tests included:
natural moisture content (AASHTO T 265); Atterberg limits (AASHTO T 89 and T 90); and hand
penetrometer readings. In addition, unconfined compression (AASHTO T 208) tests were performed
on representative cohesive soil samples, and uniaxial compressive strength tests were performed on
representative rock cores. The results of these tests are provided on the test boring logs and/or on lab
reports in Appendix C. For your information, soil descriptions on the boring logs are in general
accordance with the AASHTO system and the INDOT Standard Specifications (ISS') (textural
classification, e.g., silty clay). The final boring logs represent our interpretation of the individual
samples and field logs and results of the laboratory tests. The stratification lines on the boring logs
represent the approximate boundary between soil and rock types; although, the transition may
actually be gradual.

SITE CONDITIONS
Surface Conditions

The topography of the ground surface along the proposed alignment is gently to moderately sloping
and varies from about Elevation 728 at the end of the project to Elevation 794 near Station 31+00 “A”.
Based on our observations, the existing road surface consists of asphaltic concrete ranging from
about 8 to 12 in. in thickness. In addition, a 6-in. thick layer of Portland cement concrete was
encountered below the asphaltic concrete at the location of Boring RW-4. Where borings were
performed off of the roadway, about 4 to 8 in. of topsoil was observed. Finally, surface drainage is
typically provided via ditches along the length of the project with curb and gutter in some areas.

Soil and Rock Conditions

Based on the information gathered during our field activities, the subsurface profile at the boring
locations consisted of cohesive soll (i.e., silty clay, silty loam, clay, and silty clay loam) underlain by
weathered rock and rock at depths typically about 274 to 1474 ft (Elevation 720 to 789) below the
existing ground surface. Note that the clay and silty clay were highly plastic with liquid limits of 88 and
73 percent, respectively. In addition, it should be noted that silty clay fill was observed at the location
of Boring B-1 to a depth of about 274 ft (Elevation 76472) below the existing ground surface.

From our observations, the consistency of the cohesive soil (soil fill or naturally occurring) was
medium to very stiff with hand penetrometer readings ranging from %2 to 2% tons/sq ft (isf), and
moisture contents were on the order of about 22 to 79 percent, varying with soil type and plasticity.
For your information, the moisture content is directly related to the shear strength characteristics of
cohesive soils (i.e., as the moisture content increases the strength decreases). As mentioned, rock
consisting of weathered limestone and limestone was observed below the cohesive soils.
Observations of the rock cores obtained from Boring RW-1 indicated RQD? values of 27 and 33
percent, suggested poor quality. In addition, the rock was voided from a depth of near 6 to 7 ft and

' References the Indiana Department of Transportation (INDOT) Standard Specifications.

2 RQD refers to Rock Quality Designation and is often used as an index to define engineering characteristics of an intact rock mass.
RQD is evaluated by determining the percentage of core recovered in lengths greater than twice the diameter (e.g., for N-size cores,
lengths greater than 4 in.).
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was partially solutioned from near 8 to 9 ft. The unconfined compressive strength of representative
rock samples was determined to range from about 898 to 1010 tsf.

Groundwater Conditions

Groundwater level observations made during and shortly after completion of the field activities are
noted at the bottom of the boring logs. Groundwater was not initially encountered during the relatively
short timeframe of our exploratory activities. Upon completion, groundwater was observed at one
boring location at a depth of about 8 ft. However, water was introduced in the borehole during the
coring activities, and as a result, the water level noted upon completion of drilling is anticipated to be
fictitiously high. In our opinion, the actual "piezometric" groundwater level is deeper than the
maximum depth explored. This is also somewhat consistent with the generalized information
published in a reference titled Hydrogeologic Atlas of Aquifers in Indiana (U.S. Geological Survey,
Water-Resources Investigations Report 92-4142) which indicates the groundwater in this area to be
about 15 to 30 ft below the existing ground surface. As additional input, review of the Soil Survey of
Monroe County indicates that seasonal groundwater in this area can be near the existing ground
surface during precipitation events. It should be recognized that groundwater levels either static or
perched can fluctuate due to changes in precipitation, infiltration, surface run-off, and other
hydrogeological factors.

DISCUSSION AND RECOMMENDATIONS
General

Based upon our understanding of the improvements and information obtained from the test boring
locations, it is our opinion that the subsurface conditions are somewhat conducive for the support of
the pavement and drainage improvements. Considering the highly plastic and moisture-sensitive
nature of the cohesive soils, improvement of the subgrade will be required. Furthermore, these
techniques may also be necessary to facilitate construction and/or provide adequate support of the
pavement. Based on our observations, support for the modular block retaining walls is anticipated to
include traditional leveling pads and ground reinforcement. Additional discussion and
recommendations regarding these issues are provided in the following paragraphs.

Earthwork

Subgrade Preparation

In all areas to receive pavement components, we recommend that topsoil, wet or soft near-surface
soils, and existing pavement components be removed from within the construction limits. In addition,
we recommend that existing underground utilities be appropriately relocated. Where utilities are
relocated, we recommend that the resulting excavations be backfilled with "B" borrow in accordance
with Section 203.09 of the ISS.

After removal and where feasible, we recommend that exposed soils in pavement areas and areas to
receive fill be proof-rolled in accordance with the ISS, Section 203.26. Given the moisture content of
the soil and its plasticity, we anticipate yielding subgrade conditions to be exposed. We recommend
the yielding soils, or otherwise unstable soils encountered during the proof-rolling operations which
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will not readily compact, be aerated (if feasible) to reduce the moisture content and be recompacted.
However, if construction takes place during fall, winter or early spring and given the plasticity of the
soil, reducing the moisture content may be difficult if not impossible to achieve. If adverse weather
conditions exist or if the underlying subgrade begins to "pump," other means of stabilization such as
undercutting and replacement with granular fill (e.g., "B" Borrow), possibly in conjunction with a
high-modulus geogrid, or chemical modification may be required. It should be noted that the
recommended subgrade treatment type for the pavement (discussed later) includes options of
crushed stone or chemical modification. We recommend that line items for additional quantities of
excavation, crushed stone, and chemical modification be included in the contract documents and
used to address yielding subgrade conditions. The final decision regarding stabilization should be
made at the time of construction, based on the observed actual conditions.

Engineered Fill Placement and Compaction

We recommend that engineered fill used to raise grades or backfill of undercut areas be placed in
loose lift thicknesses not exceeding 8 in. and be compacted to 95 percent of the maximum density
obtained in accordance with AASHTO T 99 as specified in the ISS. In our opinion, the highly plastic
soils (silty clay and clay) as observed at the test boring locations are not suitable for reuse as
engineered fill. However, the silty loam and silty clay loam as observed at three of the boring
locations are suitable for reuse as engineered fill; although the natural moisture content of these soils
likely exceeds the optimum. Therefore, it is likely that some drying (by aeration) of the fill will be
required before compaction in order to satisfy the ISS. Aeration of the soils will also be required
where encountered within the range of subgrade treatment. Under some climatic conditions, such as
cold or rainy weather, or in confined areas, adequate moisture conditioning may be difficult to achieve,
and in this case, granular fill could be required to expedite construction activities. Consideration
could also be given to the use of chemical modification to aid in processing of wet soils.

Cut and Fill Considerations

As mentioned previously, the maximum earth cut and fill placement height on the project is
anticipated to be 2 and 3"~ ft respectively. Based on the information obtained at the roadway borings,
we anticipate that medium to very stiff cohesive soils will be encountered in subgrade areas of cut
and fill placement for roadway widening. In these areas, standard embankment construction
practices outlined in the ISS should provide an adequate subgrade for embankment construction.
We recommend that unstable or soft soils encountered during the fill placement operations which will
not readily compact, be stabilized in-place or removed and replaced possibly in combination with a
biaxial geo-grid. If removal and replacement is needed, we recommend replacement with "B" Borrow
in accordance with ISS.

Based on observations of the soil conditions and the above discussion, it is our opinion that the
stability of the proposed 4H:1V sideslopes are generally not of a concern, provided adequate
subgrade preparation and compaction of the fill soils is achieved.

Drainage Considerations
Storm sewers are planned to cross the roadway and a culvert structure (elliptical pipe) is planned

near Station 24+90, as mentioned earlier. Storm sewer inverts are anticipated to be established
about 3 to 5 ft below the existing ground surface, and the culvert is anticipated to be established
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about 8 ft below the existing ground surface. Based on the information obtained at the borings, the
subsurface conditions are anticipated to generally consist of stiff to very stiff cohesive soils or
weathered rock/rock. However, soft conditions were encountered at Soundings HAS-1 and HAS-2 to
a depth of about 3 ft within the drainage. In our opinion, the stiff to very stiff conditions should be
adequate for support of the pipes (i.e., the net load on the supporting conditions is anticipated to be
nominal [possibly less than the overburden]). Where soft soils are encountered at the base of the
trenches (such as those observed at the location of HAS-1 and HAS-2 [to a depth of about 3 ft], and
Boring B-3 [near a depth of 6 ft]), it is our opinion they should be removed and replaced with
compacted structure backfill material to achieve a stable base. If this is not feasible due to the depth
of the unstable materials, the use of geogrid and/or compacted crushed aggregate may be required
to stabilize the trench. In this case, a minimum of 2 ft of the soft soils should be removed prior to
stabilization. If/where excavations encounter “sound” limestone rock, it is our opinion that the rock
will not be rippable. Therefore, other means of excavation such as the use of hydraulic
splitting/hammers or blasting will likely be required.

In our opinion, a minimum 6-in. thick bedding layer consisting of structure backfill material should be
provided for pipe support including where/if rock is exposed at the subgrade. Since the pipe trenches
will be located beneath or within the influence of the proposed roadway and within the influence of
other utilities, sidewalks, and curbs, the trenches should be backfilled to grade with structure backfill
material. In our opinion, the structure backfill material should be compacted to 95 percent of
maximum dry density obtained in accordance with AASHTO T 99 and INDOT Specifications and at
100 percent for the upper 2 ft. Hand or remote guided vibratory compactors are recommended for
compacting the bedding material and material on either side of the pipe. The first several lifts of
backfill over the pipe should also be compacted with small vibratory compactors to assure proper
compaction is achieved and to prevent damage to the pipe from heavier, high-energy compactors.

Where cast-in-place concrete wingwall and headwall foundations for the culvert are established on
the stiff silty loam or silty clay and backfilled with granular fill (i.e., “B” Borrow), the geotechnical
parameters presented in the following table is recommended.

TABLE 1. SUMMARY OF SOIL PARAMATERS FOR WING AND HEADWALL DESIGN
Silty Loam or Silty Clay “B” Borrow

Factored Bearing Resistance (psf) 3,500 --
Angle of Internal Friction of Backfill (3,) -- 32
Interface Friction Angle between Concrete and Soil (d) 17 --
Estimated Unit Weight, Ymoistsaturated (PCf) 125 120
Nominal Cohesion (psf) 1,500 --
Factored Cohesion (psf) 1,200 -

We recommend all backfill behind the walls to be placed to a minimum density of 95 percent of the
maximum dry density as determined by AASHTO T 99 (standard Proctor). In addition, it is
recommended that the granular soils used as backfill extend horizontally from the back of the wall a
distance equal to half the wall height. Furthermore, compaction of backfill within 3 ft of the walls
should be performed with a hand-guided compactor to avoid over-stressing. To reduce the risk of a
punching shear failure, we also recommend that the footings have a minimum width of 2 ft
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Modular Block Retaining Wall Considerations

In evaluating the design for modular block retaining walls, the external and internal stability should be
analyzed. For external stability, the following four standard modes of failure are typically addressed:
1) sliding [resistance factor > 1.0]; 2) eccentricity [e < L/4]; 3) bearing capacity [q < 2q,]; and 4) global
stability [resistance factor of 0.65 to 0.75]. To evaluate the internal stability, three standard modes of
failure are typically addressed. These include: 1) pullout of the soil reinforcement; 2) tensile
overstress of the soil reinforcement and wall connection; and 3) corrosion [steel] and/or creep [for
high-density polypropylene products] of the soil reinforcement. We understand that the wall supplier
will evaluate the internal stability of the wall system. Soil reinforcement should extend behind the wall
face a minimum of 8 ft or 0.7*H, where H is the height of the wall. Longer lengths of soil reinforcement
may be required based on the supplier's design considerations.

For the wall near the culvert, the retained height is not anticipated to exceed 10 ft. For a reinforcement
length equal to 0.7*H or 8 ft minimum, a factored bearing resistance of up to 5,000 Ibs/sq ft (psf) may
be considered. We recommend EEI be retained at the time of construction to verify the subgrade
conditions at the wall. In addition, Structure Fill Type Ill and B-Borrow are required for the reinforced
and retained soil, respectively. For the wall along Kissell Drive, leveling pad contact pressures are not
anticipated to exceed 1,500 psf, and for these conditions, we do not have concern with regard to
adequate bearing. Appropriate surcharge pressures and considerations for sloping backfill will be
required on the part of the wall supplier's analysis.

Pavement Design Considerations

Based on the subsurface conditions, the roadway subgrade is anticipated to consist of silty clay, silty
loam, clay, silty clay loam, or engineered fill used to raise the grade. Due to the presence of the highly
plastic clay and silty clay, these soils should not be used within two feet of the finished pavement
subgrade (based on ISS). These soils were observed to be near the ground surface at the location
of Borings B-1 and B-4 and are likely to be encountered in other areas, particularly in cut areas. As
an alternative to removing the silty clay and clay, consideration could be given to chemical
modification of the soil in two lifts (i.e., to a depth of 24 in.) in accordance with ISS 215. Due to the
presence of residential structures, consideration should be given to using a slurry method for the
chemical modification activities to prevent the dust from spreading to adjacent properties.

Based on the subsurface conditions, our experience in the area, and the nature of project (i.e.,
projected traffic volume and widening); we recommend that the information in Table 1 below be
considered for pavement design.

TABLE 2. PAVEMENT DESIGN PARAMETERS
M.; for Improved Subgrade 4,500 psi
M, for Natural Subgrade 3,000 psi
Subgrade Material Clay
Depth to Water More than 775 ft
Subgrade Treatment Type IA

Where rock is exposed at the pavement subgrade, it will be necessary to excavate the rock to a depth
of 12 in. below the bottom of the pavement section. In those areas, the subgrade treatment type is to
consist of 12 in. of No. 53 crushed stone per the ISS.
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It is very important to provide positive drainage during construction before the subgrade treatment is
performed in order to reduce the risk of wet soil conditions. Ditches must be kept open at all times,
and the subgrade should be graded at the end of each day, to facilitate good drainage. Water
infiltration into cohesive subgrade soils can reduce the life of a pavement section. Since these soils
have a low permeability, we would anticipate that any water which may infiltrate the subgrade would
affect the long-term performance of the pavement. Therefore, consideration should be given to the
subgrade to ensure that water does not become trapped beneath the pavement. This can be
accomplished by sloping the subgrade soils to allow water to drain towards drainage structures and
by the installation of a subsurface drainage system. These considerations are particularly important
in areas of cuts.

Other Considerations
Excavations

Excavations made for the project will require: 1) cut slopes adequate to prevent cave-ins/subsidence;
or 2) braced excavations for safe construction operation. Based on the soil conditions at the boring
locations, it is our opinion that shallow (i.e., less than 4 ft) temporary construction excavations can be
cut with sideslopes nearly vertical provided minor sloughing is tolerable. However, all excavations
should conform with Occupational Safety and Health Administration (OSHA) requirements (i.e., 29
CFR Part 1926). Additionally, soil should not be stockpiled immediately adjacent to the top of the
excavation. In our opinion, the cohesive soils encountered on this project are classified as Type B
(according OSHA), and they should be treated accordingly.

Groundwater was not observed at the boring locations within the anticipated excavation depths. We
anticipate that any surface or perched groundwater entering excavations can likely be dewatered
using conventional pumps in conjunction with collection trenches and/or pits.

CONCLUDING REMARKS

In closing, EEl's professional services were performed, our findings obtained, and our preliminary
recommendations prepared in accordance with generally and currently accepted soil and foundation
engineering practices. This warranty is in lieu of all other warranties either expressed or implied.

As mentioned, we understand that the need for retaining walls, if any, has not been finalized at this
time. As plans progress and parameters such retained heights, backslope conditions, and temporary
and permanent right-of-way are known, we recommend EEI be contacted to assist with wall type
selection and design.
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We appreciate the opportunity to provide our services to you on this project. Please contact our office
if you have any questions or need further assistance with the project.

Sincerely, \\\\‘““'"""’/l//
EARTH EXPLORATION, INC \\“\?\\5 R.3R4 ll”’//
: . 5.:'$ R o STER 0% ’/,2
) 0 VZZ

- ﬂ —
_ %?o ,  STATE OF L(L:J;.:?
Curtis R. Bradburn, P.E. X -..{ypuy,\?:‘--c,)&g
Senior Geotechnical Engineer Ty SIONAL TN

(LAY, o

ichael S. Wigger, P.E.
Principal Engineer

Attachments —
APPENDIX A - Important Information about Your Geotechnical Report
APPENDIX B - Field Methods for Exploring and Sampling Soils and Rock
APPENDIX C - Exploratory Location Plan (Drawing No. 1-13-181.B1)
Log of Test Boring - General Notes
Log of Test Boring (5)
Summary of Rock Soundings
Summary of Hand Auger Soundings
Unconfined Compression Test (4)



APPENDIX A

IMPORTANT INFORMATION ABOUT YOUR
GEOTECHNICAL ENGINEERING REPORT



Geotechnical Services Are Performed for
Snecific Purposes, Persons, and Projects

Geotechnical engineers structure their services to meet the spe-
cific needs of their clients. A geotechnical engineering study con-
ducted for a civil engineer may not fulfill the needs of a construc-
tion contractor or even another civil engineer, Because each geot-
echnical engineering study is unique, each geotechnical engi-
neering report is unique, prepared solely for the client. No one
except you should rely on your geotechnical engineering report
without first conferring with the geotechnical engineer who pre-
pared it. And no one—not even yotu—should apply the report for
any purpose or project except the one originally contemplated.

Read the full report

Serious problems have occurred because those relying on a
geotechnical engineering report did not read it all. Do not rely
on an executive summary. Do not read selected elements only.

A Geotechnical Engineerring Report Is Based on

A Unigue Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-spe-
cific factors when establishing the scope of a study. Typical factors
include: the client’s goals, objectives, and risk management pref-
erences; the general nature of the structure involved, its size, and
configuration; the location of the structure on the site; and other
planned or existing site improvements, such as access roads,
parking lots, and underground utilities. Unless the geotechnical
engineer who conducted the study specifically indicates other-
wise, do not rely on a geotechnical engineering report that was:
e hot prepared for you,

e not prepared for your project,

o not prepared for the specific site explored, or

o completed before important project changes were made.

Typical changes that can erode the reliability of an existing |

geotechnical engineering report include those that affect:
the function of the proposed structure, as when

it's changed from a parking garage to an office
building, or from a light industrial plant to a
refrigerated warehouse,

e elevation, configuration, location, orientation, or
weight of the proposed structure,

e composition of the design team, or

@ project ownership.

As a general rule, always inform your geotechnical engineer
of project changes—even minor ones—and request an
assessment of their impact. Geotechnical engineers cannot
accept responsibility or liability for problems that occur
because their reports do not consider developments of which
they were not informed.

Subsuriace Gonditions Gan Ghange

A geotechnical engineering report is based on conditions that
existed at the time the study was performed. Do not rely on a
geotechnical engineering report whose adequacy may have
been affected by: the passage of time; by man-made events,
such as construction on or adjacent to the site; or by natural
events, such as floods, earthquakes, or groundwater fluctua-
tions. Always contact the geotechnical engineer before apply-
ing the report to determine if it is still reliable. A minor amount
of additional testing or analysis could prevent major problems.

Most Geotechnical Findings Are

Professional EBE‘EE@EES

Site exploration identifies subsurface conditions only at those
points where subsurface tests are conducted or samples are
taken. Geotechnical engineers review field and laboratory data
and then apply their professional judgment to render an opinion

“about subsurface conditions throughout the site. Actual sub-

surface conditions may differ—sometimes significantly—from
those indicated in your report. Retaining the geotechnical engi-
neer who developed your report to provide construction obser-
vation is the most effective method of managing the risks asso-
ciated with unanticipated conditions. /
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A Report's Recommendations Are Not Final

Do not overrely on the construction recommendations included
in your report. Those recommendations are not final, because
geotechnical engineers develop them principally from judgment
and opinion. Geotechnical engineers can finalize their recom-
mendations only by observing actual subsurface conditions
revealed during construction. The geotechnical engineer who
developed your report cannot assume responsibility or liability for
the report’s recommendations if that engineer does not perform
construction observation.

A Geotechnical Enginesring Report Is Subject

To WMisinterpreiation

Other design team members’ misinterpretation of geotechnical
engineering reports has resulted in costly problems. Lower
that risk by having your geotechnical engineer confer with
appropriate members of the design team after submitting the
report. Also retain your geotechnical engineer to review perti-

nent elements of the design team’s plans and specifications. .

Contractors can also misinterpret a geotechnical engineering
report. Reduce that.risk by having your geotechnical engineer
participate in prebid and preconstruction conferences, and by
providing construction observation,

Do Not Redraw the Engineer’s Loys

Geotechnical engineers prepare final boring and testing logs
based upon their interpretation of field logs and laboratory
data. To prevent errors or omissions, the logs included in a
geotechnical engineeting report should never be redrawn for
inclusion in architectural or other design drawings. Only photo-
graphic or electronic reproduction Is acceptable, but recognize
that separating logs from the repc. ! can elevate risk.

Give Gontractors a Gomplete

Report and Guidance

Some owners and design professionals mistakenly believe they
can make contractors liable for unanticipated subsurface condi-
tions by limiting what they provide for bid preparation. To help
prevent costly problems, give contractors the complete geotech-
nical engineering report, but preface it with a clearly written let-
ter of transmittal. In that letter, advise contractors that the report
was not prepared for purposes of bid development and that the

\

report’s accuracy is limited; encourage them to confer with the
geotechnical engineer who prepared the report (a modest fee
may be required) and/or to conduct additional study to obtain
the specific types of information they need or prefer. A prebid
conference can also be valuable. Be sure contractors have suffi-
cient time to perform additional study. Only then might you be in
a position to give contractors the best information available to
you, while requiring them to at least share some of the financial
responsibilities stemming from unanticipated conditions.

Reat Responsihility Provisions Clossly

Some clients, design professionals, and contractors do not
recognize that geotechnical engineering is far less exact than
other engineering disciplines. This lack of understanding has
created unrealistic expectations that have led to disappoint-
ments, claims, and disputes. To help reduce stich risks, geot-
echnical engineers commonly include a variety of explanatory
provisions in their reports. Sometimes labeled “limitations”,
many of these provisions indicate where geotechnical engi-
neers responsibilities begin and end, to help others recognize
their own responsibilities and risks. Read these provisions
closely. Ask questions. Your geotechnical engineer should
respond fully and frankly.

Geoenvironmental Goncerns Are Not Covered

The equipment, techniques, and personnel used to perform a
geoenvironmental study differ significantly from those used to
perform a geotechnical study. For that reason, a geotechnical
engineering report does not usually relate any geocenvironmen-
tal findings, conclusions, or recommendations; e.g., about the
likelihood of encountering underground storage tanks or regu-
lated contaminants. Unanticipated environmental problems have
led to numerous project failures. If you have not yet obtained
your own geoenvironmental information, ask your geotechnical
consultant for risk management guidance. Do not rely on an
environmental report prepared for someone ¢lse. ‘

Rely on Your Geotechnical Engineer for

Additional Assistance

Membership in ASFE exposes geotechnical engineers to a wide
array of risk management techniques that can be of genuine ben-
efit for everyone involved with a construction project. Confer with
your ASFE-member geotechnical engineer for more information. /

- ASFE

8811 Colesville Road Suite G106 Silver Spring, MD 20910
Telephone; 301-565-2733 Facsimile: 301-589-2017
emall: info@asfe.org www.asfe.org

Copyright 2000 by ASFE, Inc. Unless ASFE grants written permission to do so, duplication of this document by any means whatsoever is expressly prohibited.
Re-use of the wording in this document, in whole or in part, also is expressly prohibited, and may be done only with the express permission of ASFE or for purposes
of review or scholarly research.
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APPENDIX B

FIELD METHODS FOR EXPLORING AND SAMPLING SOILS AND ROCK



FIELD METHODS FOR EXPLORING AND SAMPLING SOILS AND ROCK
A. Boring Procedures Between Samples

The boring is extended downward, between samples, by a hollow stem auger, continuous flight
auger, driven and washed-out casing, or rotary boring with drilling mud or water.

B. Standard Penetration Test and Split-Barrel Sampling of Soils
(ASTM Designation: D 1586)

This method consists of driving a 2-in. outside diameter split-barrel sampler using a 140-Ib weight
falling freely through a distance of 30 in. The sampler is first seated 6 in. into the material to be
sampled and then driven 12 in. The number of blows required to drive the sampler the final 12 in.
is recorded on the Log of Test Boring and known as the Standard Penetration Resistance or N-
value. Recovered samples are first classified as to texture by the field personnel. Later in the
laboratory, the field classification is reviewed by a geotechnical engineer who observes each
sample.

C. Thin-walled Tube Sampling of Soils
(ASTM Designation: D 1587)

This method consists of hydraulically pushing a 2-in. or 3-in. outside diameter thin wall tube into
the soil, usually cohesive types. Relatively undisturbed samples are recovered.

D. Soil Investigation and Sampling by Auger Borings
(ASTM Designation: D 1452)

This method consists of augering a hole and removing representative soil samples from the auger
flight or bucket at 5-ft intervals or with each change in the substrata. Relatively disturbed samples
are obtained and its use is therefore limited to situations where it is satisfactory to determine
approximate subsurface profile.

E. Diamond Core Drilling for Site Investigation
(ASTM Designation: D 2113)

This method consists of advancing a hole in rock or other hard strata by rotating downward a
single tube or double tube core barrel equipped with a cutting bit. Diamond, tungsten carbide, or
other cutting agents may be used for the bit. Wash water is used to remove the cuttings.
Normally, a 3-in. outside diameter by 2-in. inside diameter coring bit is used unless otherwise
noted. The rock or hard material recovered within the core barrel is examined in the field and
laboratory. Cores are stored in partitoned boxes and the length of recovered material is
expressed as a percentage of the actual distance penetrated.

" American Society for Testing and Materials, Philadelphia, PA

EARTH EXPLORATION,



APPENDIX C
EXPLORATORY LOCATION PLAN
(Drawing No. 1-13-181.B1)

LOG OF TEST BORING - GENERAL NOTES
LOG OF TEST BORING (5)
SUMMARY OF ROCK SOUNDINGS
SUMMARY OF HAND AUGER SOUNDINGS

UNCONFINED COMPRESSION TEST (4)
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— \\%
-~ BEGIN PROJECT &
TA. 22+ " .
% 2+10 o= T e =
\Eu e - - E
-
— ' ORTRD A A ~ |8
H— ROCRFORTRD ) N S e A |
2 S / ' <
% 52 :
& Y
O, -
Z % 5
>
Ve
Q
Q
= =
# 3
z 4
= 2
4 g
8 il ™~_____ ENDPROJECT
VICINITY MAP 3 \\ j
N.T.S. & — = STA. 42+60°A7
) £ LYY m’% ‘Nm ﬁ 5+ ] LINE AT ROW
7k b o 4000 LN -
o ifL z B-3 s 4 T T E"A
W.RLLENG ey V"E: "é :_EI : | —— —_——
= 18 O =
5 | E i \
5N 2
b
?_
1‘; u:::ni[ahﬂk_mJlaf‘: Davll!
— 2 P nimar, |
N ; 50T .
L 1E S
PROJECT ENG:
LEGEND NOTES EXPLORATORY LOCATION PLAN CREB Lapry
1. Base map developed from an electronic file provided by Clark Dietz, Inc. on August 1, 2013. . APPROVED BY: PLORATION &
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UNIFIED SOIL CLASSIFICATION SYSTEM / GENERAL NOTES

FINE-GRAINED SOILS COARSE-GRAINED SOILS| RELATIVE PROPORTIONS ORGANIC CONTENT BY
UNCONFINED RELATIVE N-VALUE* DEFINING RANGE BY COMBUSTION METHOD
CONSISTENCY STRENGTH (tsf) DENSITY (Blows/ft) TERM % OF WEIGHT SOIL
Very Soft <0.25 Very Loose 0-4 Trace 0-5 DESCRIPTION Lot
Soft 0.25-0.5 Loose 4-10 Little 5-12 Trace Organic Matter 0-5%
Medium 05-1.0 Medium Dense 10-30 Some 12-35 Little Organic Matter 5-12%
Stiff 1.0-2.0 Dense 30-50 And 35-50 Organic Silt/Clay 12 - 35%
Very Stiff 2.0-4.0 Very Dense 50+ Sedimentary Peat 35-50%
Hard >4.0 Fibrous and Woody Peat  50%z%
UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART GRAIN SIZE TERMINOLOGY
MAJOR DIVISIONS SYMBOLS & DESCRIPTIONS US STANDARD
CLEAN GW | WeLL orapeD oRAVELS, GRAVELSAND SOIL FRACTION PARTICLE SIZE SIEVE SIZE
GRAVEL AND | GRAVELS MIXTURES, LITTLE OR NO FINES Boulders Larger than 12-in. Larger than 12-in.
oS | | Lmearnomes | GP |oory; e oo ooy oo |- Cobbles 300 12in 3to 12in.
Gravel Coarse 3/4 to 3-in. 3/4 to 3-in.
More than 50% of SAND-
COARSE- | Morehan 59k of | GRAVELS | G\ | SITY GRAVELS GRAVEL-SAND-SILT Fine 4.75 mm to 3/4-in. #4 to 3/4-in,
GRAINED retained on No. 4 WITH FINES
SOILS sieve Appreciable GC | CLAYEY GRAVELS, GRAVEL-SAND-CLAY Sand Coarse 2.00t0 4.75 mm #10to#4
amount of fines MIXTURES Med 0.425 to 2.00 mm #40 to #10
T e | PR e
than No. 200 sieve| SAND AND Little or no fines ! ’ o 8= mm mafier fhan
SANDY SOILS SP | PO e e o Clay Smaller than 0.005 mm Smaller than #200
More than 50% of
coarse fraction | SANDS WITH | SM |  SILTY SANDS, SAND-SILT MIXTURES Plasticity characteristics differentiate between silt and clay.
passing No. 4 sieve| FINES
ameumtoffres | SC | GlAVEY awos, suecLay xTures PLASTICITY CHART
INORGANIC SILTS AND VERY FINE SANDS, 60 . - - - I
ML |ROCK FLOUR, SILTY OR CLAYEY FINE SAND For classification of fine-grained soils and
OR CLAYEY SILTS WITH SLIGHT PLASTICITY fine-grained fraction of coarse-grained /
soils.
S”_TS AND LIQUID LIMIT INORGANIC CLAYS OF LOW TO MEDIUM 50 _. . Dz
GIEX\III\EJI-ED CLAYS LESS THAN 50 | CL | PASTIONY, SRAVELLY cLAYS SANDY f B Pl 10 LL=25.5, 7| cHordn A
| then PI=0.73 (LL-20
SOILS OL | ORGANICSILTS AND ORGANIC SILTY g\ | 0 o ( ) U LINE/
CLAYS OF LOW PLASTICITY N sg;iactiacir; 10{ ng1 gntz pi=7 > /
D _ = =1,
More than 50% o MH| omioaosursmorsousor || Lg% menP0awa)
material finer than SOILS, ELASTIC SILT ;X s MH dr OH
No. 200 sieve SILTS AND LIQUID LIMIT T 20 | Serarar
CLAYS GREATER THAN CH INORGANIC CL/::.IS_ 8&P¢§H PLASTICITY, Y P /
50 10 — /‘
OH | o se, ORGANC SILTS C ‘CL—ML ~[ mLeroL
\
0
HIGHLY ORGANIC SOILS PT | PEAT. ““Mc?Séiﬁ.’éMS’osN‘i'éﬁTW”“ HIGH 0 1‘0 1 2‘0 30 40 50 60 70 80 90 100
NOTE: DUAL SYMBOLS USED FOR BORDERLINE CLASSIFICATIONS LIQUID LIMIT
EXPLORATORY SAMPLING ABBREVIATIONS LABORATORY TEST ABBREVIATIONS
gp - Hand Penetrometer Reading, tsf
AS - Auger Sample PID - Photo-lonization Detector qu - Unconfined Compressive Strength, tsf
BF - Backfilled Upon Completion PMT - Borehole Pressuremeter Test W - Moisture Content, %
BS -Bag Sample PT - 3-in. O.D. Piston Sample LL - Liquid Limit, %
C - Casing: Size 2V%-in., NW; 4-in., HW PTS - Peat Sample PL - Plastic Limit, %
COA - Clean-Out Auger RB - Rock Bit Pl - Plasticity Index, %
CS - Continuous Sampler RC - Rock Core SL - Shrinkage Limit, %
CW - Clear Water REC - Recovery LOI - Loss on Ignition, %
DC - Driven Casing RQD - Rock Quality Designation % - Dry Unit Weight, pcf
DM - Drilling Mud RS -Rock Sounding pH - Hydrogen-lon Concentration
FA - Flight Auger S - Soil Sounding P,o - Percent Passing a No. 200 Sieve
FT - Fish Tail SS - 2-in. O.D. Split-Spoon Sample ™" et - N st ionof th bor of bl
. *The penetration resistance, N, IS the summation O e number O ows
HA - Hand Auger ST - Thin-Walled Tube Sample required to effect two successive 6" penetrations of the 2" O.D. split-spoo|
HSA - Hollow Stem Auger VS -Vane Shear Test sampler. The sampler is driven with a 140 Ib weight falling 30" and is
NW - No Water Encountered WPT - Water Pressure Test seated to a depth of 6" before commencing the standard penetration test.




é;/%, LOG OF TEST BORING Boring No........ | BA. .

i 767
Project ... Rockport Road Improvements E'evat'on'““““&M W
/
ANATV Location .. Bloomington, Indiana Datum ... NAVRSS......
, . EEI Proj. No.....1-13-181 .
Client ... Clark Dietz, Inc. .
7770 West New York Street - Indianapolis, Indiana 46214 Sheet .. 1. of ... LI
317-273-1690 / 317-273-2250 (Fax)
Proj.No. = Staton 24+85 Weather Sunny Driller JS. .
Struct. No. Offset 15 ft Lt. "A" Temp. 70°F Inspector
SAMPLE DESCRIPTION/CLASSIFICATION SOIL PROPERTIES
No. v Rec| Blow |Depth and REMARKS ap qu % | W |LL|PL|PI
o é % Counts |ft Eley| tsf tsf pcf % | % | % | %
I ,TOPSOIL
SS-1 20 333 [ .7 %/ SILTY CLAY, stiff, brown (fill) 25 216
- 1 H
RS
ss2 /| 65| 243 [ 1|k SILTY LOAM, stiff to very stiff, brown to 1.25 2413523 12
5 -1} reddish brown below &'
$S-3 100 | 234 [ Lo // ‘ 2.5 1.55 105.1 |22.5
i / SILTY CLAY, very stiff, reddish brown
/4
i a4 - CLAY, very stiff, reddish brown, with trace
SS-4 65 234 [ o] rock fragments 2.25 32.2|88|28 |60
End of Boring at 10 ft
WATER LEVEL OBSERVATIONS GENERAL NOTES
Depth ¥ While Y Upon Y . Start .7/29/13  End .7/29/13  Rig A120 ATV,
ft Drilling Completion After Drilling Drilling Method .. 3%"LD.HSA
To Water NW NW BF Remarks . Backfilled with auger cuttings and
To Cave-in 9 bentonite chip plug near surface. .
The stratification lines represent the approximate boundary between soil/rock types and
the transition may be gradyal. T I




5;%/ LOG OF TEST BORING Boring No.............] B2 .. .
. Elevation............. 94
) Project ............ Rockport Road Improvements . . . Dat NAVD 88
TAVATIV Location . Bloomington, Indiana BIUM oo JRE s
, . EEI Proj. No.....1-13-181 .
Client ... Clark Dietz, Inc. ... . ..
7770 West New York Street - Indianapolis, Indiana 46214 Sheet .. 1. of ... LI
317-273-1690 / 317-273-2250 (Fax)
Proj.No. = Staton ~ 30+75 Weather Sunny Driller JS.
Struct. No. Offset 7 ft Rt. "A" Temp. 70°F Inspector
SAMPLE DESCRIPTION/CLASSIFICATION SOIL PROPERTIES
No. v Rec| Blow |Depth and REMARKS ap qu % | W |LL|PL|PI
o é % Counts |ft Eley| tsf tsf pcf % | % | % | %
%34 ASPHALTIC CONCRETE, 9 in.
I ] %” GRANULAR SUBBASE, crushed stone
SS-1 65 233 | e . 25 1.74 936 |26.9
{1/ | SILTY CLAY LOAM, very stiff, brown
L 2 +
ss2 || 100 | 4-3-50 79“,/ / SILTY CLAY, stiff, brown 1.75 3397326 |47
5 +
End of Boring at 5 ft
Auger refusal on probable bedrock at 5 ft
WATER LEVEL OBSERVATIONS GENERAL NOTES
Depth YV While ¥ Upon 2 - Start 7/26M3. End .7/26/13 Rig.A120 ATV.
ft Drilling Completion After Drilling Drilling Method .. 3%"LD.HSA
To Water NW NW BF Remarks . Backfilled with auger cuttings,
To Cave-in 4" bentonite chips and concrete patch at surface.
The stratification lines represent the approximate boundary between soil/rock types and
the transition may be gradyal. T I




5;%/ LOG OF TEST BORING Boring No.............] B3 .. .
) Elevation............. 795 .
Project ... Rockport Road Improvements NAVD 88
/
TLNATI Location ... Bloomington, Indiana Datum ... NAYDSS. ...
. EEI Proj. No.....1-13-181 .
Client ... Clark Dietz, Inc. .
7770 West New York Street - Indianapolis, Indiana 46214 Sheet .. 1. of ... LI
317-273-1690 / 317-273-2250 (Fax)
Proj.No. = Staton ~ 34+85 Weather Sunny Driller JS. .
Struct. No. Offset 20 ft Rt. "A" Temp. 70°F Inspector
SAMPLE DESCRIPTION/CLASSIFICATION SOIL PROPERTIES
No. v Rec| Blow |Depth and REMARKS ap qu % | W |LL|PL|PI
o é % Counts |ft Eley| tsf tsf pcf % | % | % | %
- TOPSOIL
HF
SS-1 0 111 [ M — —
S
71 |
= — |t
4
SS-2 65 1-2-2 B nl n i SILTY LOAM, medium, brOWn, with rock 0.75 31.0
- T fragments near 7.4'
[ ) b
1
SS-3 65 | 1-1-50/.5 [ TUT 0.5 34.6
[ 1 |H i
End of Boring at 8.5 ft
Auger refusal on probable bedrock at 8% ft
WATER LEVEL OBSERVATIONS GENERAL NOTES
Depth ¥ While Y Upon Y . Start .7/29/13  End .7/29/13  Rig A120 ATV,
ft Drilling Completion After Drilling Drilling Method .. 3%"LD.HSA
To Water NW NW BF Remarks . Backfilled with auger cuttings and
To Cave-in 8 bentonite chip plug near surface. .
The stratification lines represent the approximate boundary between soil/rock types and
the transition may be gradyal. T I




5;%/ LOG OF TEST BORING Boring No.............] B4 .
. Elevation............. 745 .
) Project ............ Rockport Road Improvements . Dat NAVD 88
TAVATIV Location . Bloomington, Indiana BIUM oo JRE s
, . EEI Proj. No.....1-13-181 .
Client ... Clark Dietz, Inc. .. .. . . ..
7770 West New York Street - Indianapolis, Indiana 46214 Sheet ... 1. of ... 1.
317-273-1690 / 317-273-2250 (Fax)
Proj.No. = Staton ~~ 38+45 Weather Sunny Driller JS.
Struct. No. Offset 5 ft Rt. "A" Temp. 70°F Inspector
SAMPLE DESCRIPTION/CLASSIFICATION SOIL PROPERTIES
No. v Rec| Blow |Depth and REMARKS ap qu % | W |LL|PL|PI
o é % Counts |ft Eley| tsf tsf pcf % | % | % | %
1554 ASPHALTIC CONCRETE, 8 in.
SS-1 100 | 333 [ ] 1.25 1.70 69.8 |52.5
L B CLAY, stiff to very stiff, reddish brown
SS-2 65 | 344 | B 2.5 2.99 792 412
5 740+
SS-3 30 | 5-50/.3 ﬁ WEATHERED LIMESTONE, soft to
moderately hard, gray
End of Boring at 6.8 ft
Auger refusal at 6.8 ft
WATER LEVEL OBSERVATIONS GENERAL NOTES
Depth YV While ¥ Upon 2 - Start .7/26113. End .7/26113  Rig A120 ATV,
ft Drilling Completion After Drilling Drilling Method .. 3%"LD.HSA
To Water NW NW BF Remarks.. Backfilled with auger cuttings, ... .. .
To Cave-in 5% bentonite chips and concrete patch at surface. .
The stratification lines represent the approximate boundary between soil/rock types and
the transition may be gradyal. T I




é;/%, LOG OF TEST BORING Boring No....._. RW-1_ .

i 789
Project ... Rockport Road Improvements E'evat'on'““““&M W
/
TLNATI Location ... Bloomington, Indiana Datum ... NAYDSS. ...
, . EEI Proj. No.....1-13-181 .
Client ... Clark Dietz, Inc. .. .. . . ..
7770 West New York Street - Indianapolis, Indiana 46214 Sheet .. 1. of ... LI
317-273-1690 / 317-273-2250 (Fax)
Proj.No. = Station 21+30 Weather Sunny Driller JS.
Struct. No. Offset 5 ft Rt. "A" Temp. 70°F Inspector
SAMPLE DESCRIPTION/CLASSIFICATION SOIL PROPERTIES
No. v Rec| Blow |Depth and REMARKS ap qu % | W |LL|PL|PI
o é % Counts |ft Eley| tsf tsf pcf % | % | % | %
L - . ASPHALTIC CONCRETE, 12 in.
R sl , PORTLAND CEMENT CONCRETE, 5 in.
L E WEATHERED LIMESTONE, broken (visual)
— 898
| s _
RC-1 73 | RQD=33% |- 1 1010
i ] ARGILLACEOUS LIMESTONE, low bedding
L ] planes, hard, fine grained, gray, with void rom
Y near 6' to 7', partially solutioned from near 8' to
- 9', quartz crystalline from near 9' to 9.8,
L 1 vertical fracture from near 8.9' to 9.8
L0
RC-2 86 | RQD=27% 8
L ] 982
End of Boring at 13 ft
Auger refusal at 3 ft
WATER LEVEL OBSERVATIONS GENERAL NOTES
Depth ¥ While Y Upon Y . Start .7/26/13  End .7/26/13 . Rig A120 ATV,
ft Drilling Completion After Drilling Drilling Method .. 3%"LD.HSA
To Water NW 8 BF Remarks.. Backfilled with auger cuttings, ... .. .
To Cave-in 12 bentonite chips and concrete patch at surface. .
The stratification lines represent the approximate boundary between soil/rock types and *Water introduced during rock coring.
the transition may be gradjal. T
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SUMMARY OF ROCK SOUNDINGS ————
Project: Rockport Road Improvements
Location: Bloomington, Indiana
Client: Clark Dietz, Inc.
EEI Project No.: 1-13-181
Date: August 23, 2013
Soundi ng . . Depth to . Depth to .
Desi gnat Station, El evat i Top of Rock El evati on of Auger Ref usal El evati on
. O fset on Top of Rock Auger Refusa
ion (ft) (ft)
26+85
S1 12 ft R. 775+ 2 773+ 2Y 772+
“Al)
29+10
S2 787 2 785 2% 784%
7ft R. A
32+30
S3 21 ft Lt. 789+ 10 779+ 11% T77%+
I)Al)
37+08
S 4 755 4 751 4Y, 750%
5ft R. "A
40+38
S5 16 ft Rt. 734 13 721 14Y 719%
I)Al)
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SUMMARY OF HAND AUGER SOUNDINGS é%m
L \ B _-
Project: Rockport Road Improvements | L
Location: Bloomington, Indiana
Client: Clark Dietz, Inc.
EEI Project No.: 1-13-181
Method: Hand Auger
Hand Approx.
Auge_r Station Of_fset Ground Description - All Classifications are visual*
Sounding Line Surface Depth
No. Elevation |Interval (in.)
0.0—-12.0 Riprap
HAS-1 25+01 19 ft Lt “A” 767+ 12.0 - 36.0 Silty Clay Loam, soft, moist, brown

36.0 —42.0 Silty Clay Loam, stiff, moist, brown

0.0-12.0 Riprap
HAS-2 25+03 24 ft Rt “A” 764+ 12.0 - 36.0 Silty Clay Loam, soft, moist, brown
36.0 —42.0 Silty Clay Loam, stiff, moist, brown

1

HAS-3 31+38 29 ftLt"A” 794+ 0.0~24.0 Silty Clay Loam, very stiff, moist, brown
HAS-4 31+00 80 ft Lt “A” 800+ 0.0-30.0 Silty Clay Loam, very stiff, moist, brown
HAS-5 25+58 12 ft Rt “A” 768+ 0.0-12.0 Silty Clay Loam, soft, moist, dark brown (fill)

12.0 - 30.0 Clay, stiff, moist, brown

0.0-18.0 Silty Clay Loam, soft, moist, dark brown (fill)

HAS-6 | 24+57 | B8ftRt‘A 768t 118.0-36.0 Clay, stiff, moist, brown




é \
2.00
1.90
1.80
1.70
1.60
1.50 = e
]
1.40 /y
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S
T
R 1.10 /'/
E .
S
S 1.00 /‘
t 0.90
s
f
0.80
0.70 f
0.60
0.50 ,
0.40 #
0.30 /
0.20 7#
0.10
25 5.0 75 10.0 12.5 15.0 17.5 20.0
STRAIN, %
Sample Identification Station / Offset / Line Depth, ft Classification
[ B-1 SS-3 24+85 15 ft Lt. "A" 6.0-7.5 SILTY CLAY
Sample Sample Initial Initial Initial Unc. Comp. Failure Rate of Strain
Lab No. Ht., mm Diam., mm M.C.,% | Wet Den, pcf Dry Den, pcf | Sat.,, % | Strength, tsf Strain, % to Failure, %
15740SL 70.0 33.8 22.5 128.7 105.1 99.4 1.55 15.0 1.5
Project No. --- Project Rockport Road Improvements
52/;9/ Structure No. --- Location Bloomington, Indiana
EEI Proj. No. 1-13-181 Client Clark Dietz, Inc.
Earth Exploration, Inc.
7770 West New York Street Indianapolis, Indiana 46214
317-273-1690 / 317-273-2250 (Fax) Y,
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Sample Identification Station / Offset / Line Depth, ft Classification

[ ] B-2 SS-1 30+75 7 ftRt. "A" 1.0-25 SILTY CLAY LOAM

Sample Sample Initial Initial Initial Unc. Comp. Failure Rate of Strain
Lab No. Ht., mm Diam., mm M.C.,% | Wet Den, pcf Dry Den, pcf | Sat.,, % | Strength, tsf Strain, % to Failure, %

15741SL 70.6 345 26.9 118.7 93.6 89.7 1.74 76 15
Project No. --- Project Rockport Road Improvements
52/;9/ Structure No. --- Location Bloomington, Indiana

EEI Proj. No. 1-13-181 Client Clark Dietz, Inc.

UNCONFINED COMPRESSION TEST

Earth Exploration, Inc.
7770 West New York Street Indianapolis, Indiana 46214
317-273-1690 / 317-273-2250 (Fax) W,
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Sample Identification

Station / Offset / Line

Depth, ft

Classification

[ ] B-4

SS-1

38+45 5ftRt. "A"

1.0-25

CLAY

Lab No.

Sample

Ht., mm

Sample

Diam., mm

Initial
Wet Den, pcf

Initial
M.C., %

Initial

Dry Den, pcf

Sat., %

Unc. Comp.
Strength, tsf

Failure Rate of Strain

Strain, % to Failure, %

15742SL

701

33.9

52.5 106.5

69.8

99.8

1.70

3.0 1.5

Project No. ---
Structure No. -
EEI Proj. No.

1-13-181

Project
Location Bloomington, Indiana

Client

Rockport Road Improvements

Clark Dietz, Inc.

UNCONFINED COMPRESSION TEST

7770 West New York Street Indianapolis, Indiana 46214
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Sample Identification

Station / Offset / Line

Depth, ft

Classification

[ ] B-4

SS-2

38+45 5ftRt. "A"

3.5-5.0

CLAY

Lab No.

Sample

Ht., mm

Sample

Diam., mm

Initial
Wet Den, pcf

Initial
M.C., %

Initial

Dry Den, pcf

Sat., %

Unc. Comp.
Strength, tsf

Failure Rate of Strain

Strain, % to Failure, %
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