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August 5, 2015
Project No.: 20161079

Mr. Paul M. Hames, PE

Dewberry Engineers, Inc.

1350 South Boulder Avenue, Suite 600
Tulsa, Oklahoma 74119

Subject: Geotechnical Engineering Report
Pavement Rehabilitation on South Union Place
Between Southwest Boulevard and West 41st Street
Tulsa, Okiahoma

Dear Mr. Hames:

Kleinfelder has completed the authorized subsurface exploration and geotechnical engineering
evaluation for ihe above-referenced project. The purpose of the geotechnical study was to explore
and evaluate the existing soil properties and subsurface conditions on South Union Place
between Southwest Boulevard and West 41st Street in Tulsa, Oklahoma. The attached
Kleinfelder report contains a description of the findings of our field exploration and laboratory
testing program, our engineering interpretation of the results with respect to the project
characteristics, and our geotechnical site development recommendations as well as construction
guidelines for the planned project.

Recommendations provided herein are contingent on the provisions outlined in the ADDITIONAL
SERVICES and LIMITATIONS sections of this report. The project Owner should become familiar
with these provisions in order to assess further involvement by Kleinfelder and other potential
impacts to the proposed project.

We appreciate the opportunity to be of service to you on this project and are prepared to provide
the recommended additional services. Please call us if you have any questions concerning this
report. :

Sincerely,
KLEINFELDER, INC.
Certificate of Authorization #7292, Expires 06/30/17

.
N ossaﬁ— PE* KarthilsRadhakrishnan, PE
Staff Professional Il Project Manager li

*Not Registered in Oklahoma
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GEOTECHNICAL ENGINEERING REPORT
PAVEMENT REHABILITATION ON SOUTH UNION PLACE
BETWEEN SOUTHWEST BOULEVARD AND WEST 41ST STREET
TULSA, OKLAHOMA

1. INTRODUCTION

1.1 GENERAL

Kleinfelder has completed the authorized subsurface exploration and geotechnical engineering
evaluation for the proposed South Union Place Pavement Rehabilitation project located in Tulsa
County, Oklahoma. The services provided were in general accordance with our proposal No.
TUL14P10283 dated December 4, 2014. This report includes our recommendations related to
the geotechnical aspects of the project design and construction. Conclusions and
recommendations presented in the report are based on the subsurface information encountered
at the locations of our exploration and the provisions and requirements outlined in the
ADDITIONAL SERVICES and LIMITATIONS sections of this report. In addition, an article
prepared by The Geoprofessional Business Association (GBA), Important Information About Your
Geotechnical Engineering Report, has been included in APPENDIX C. We recommend that all
individuals read the report limitations along with the included GBA document.

1.2 PROPOSED CONSTRUCTION

The proposed project is located on South Union Place between Southwest Boulevard and West
41st Street in Tulsa, Oklahoma. We understand that the proposed project consists of full depth
reconstruction of the existing pavement. We also understand that South Union Place may be
realigned by moving the western edge of the roadway five to ten feet eastwards to allow for
construction of a sidewalk on the North bound side. The intersection at South Union Place and
West 41%t Street is also proposed to be improved with full depth reconstruction as part of this

project.

The field investigations were performed for the purpose of determining the existing pavement
thickness, subgrade soil properties and subsurface conditions below the existing pavement.

The scope of the exploration and engineering evaluation for this study, as well as the conclusions
and recommendations in this report, were based on our understanding of the project as described
above. If pertinent details of the project have changed or otherwise differ from our descriptions,
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we must be notified and engaged to review the changes and modify our recommendations, if

needed.
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2. SITE CONDITIONS

2.1 SITE DESCRIPTION

The site is located on South Union Place, starting from Southwest Boulevard and extending south
approximately 0.5 mile to West 41st Street in Tulsa, Oklahoma. The general location of the site
is shown in Figure 1, Site Location Diagram. The existing South Union Place is a four-lane
asphaltic concrete over Portland cement concrete road with little to no shoulder. The surrounding
areas were mostly residential properties with few commercial properties. Existing overhead and
underground utilities were noted within the existing right-of-way. Additional utilities may be
anticipated within the proposed construction area.

2.2 SUBSURFACE CONDITIONS

Kleinfelder explored the subsurface conditions at the site by drilling and sampling 7 borings (-1
through P-7) on June 19, 2015. Approximate boring locations are shown on Figure 2 Boring
Location Diagram. The field exploration and laboratory testing programs are presented in
APPENDIX A and APPENDIX B, respectively.

In general, the pavement cores consisted of approximately 1'% to 3% inches of Asphalt Concrete
(AC) pavement over 6" 1o 10%s inches of Portland Cement Concrete (PCC) pavement. In boring
P-7, approximately 7 inches of PCC pavement was encountered over 7% inches of AC pavement.
Beneath the pavement surface, approximately 2 to 6 inches of aggregate base materials were
encountered in borings P-1, P-2 and P-4. Subsurface materials encountered underneath the
pavement surface and aggregate base materials consisted of various combinations of clay, silt
and sand. Specific subsurface conditions encountered at the boring locations are presented on
the respective coring logs in APPENDIX A for all the borings. The thicknesses indicated on the
logs represent the approximate boundaries between material types; in-situ, the transitions may

vary or be gradual.

2.3 LABORATORY TESTING

Two samples were collected from each boring. One sample was generally obtained in the top &
inches, with one additional sample collected in the bottom 60 inches provided the material had
similar composition and consistency. Atterberg limit tests were performed on selected samples in
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each boring in accordance with AASHTO T-89 and T-90. Sieve analyses were performed on the
same samples in accordance with AASHTO T-88. The soils were classified in accordance to the
Unified Soii Classification System (USCS) (ASTM D2487), and the American Association of State
Highway and Transportation Officials (AASHTO) soil classification system (AASHTO M-145) and
are presented on the Summary of Laboratory Testing, included in APPENDIX B.

One composite sample, based on soil classifications, weré prepared from the soils obtained from
the borings. Moisture-Density relationship tests (Standard Proctor test) were performed in
accordance with AASHTO T-99 on the composite sample of the materiais encountered in the
borings. The moisture-density test report, including curve, is included in APPENDIX B.

Resilient modulus tests were performed in accordance with AASHTO T-307 on the composite
samples collected from the borings. Two tests were performed on the composite sample collected

from the borings as follows:

e At approximately 95% of Standard Proctor moisture-density relationship maximum dry
density and at optimum moisture content; and _

e At approximately 95% of Standard Proctor moisture-density relationship maximum dry
density and at wet side of the optimum moisture content.

A total of two resilient modulus tests were performed for this project. All the soils tested were Type
2, according to the test specification, and were tested with confining pressures of approximately
6.0, 4.0 and 2.0 psi. The results of the resilient modulus testing are included in APPENDIX B.

2.4 GROUNDWATER OBSERVATIONS

Groundwater observations were made both during and immediately following completion of
driling operations and no groundwater seepage was cbserved during our exploration. The
materials encountered in the test borings have a wide range of permeability and observations
over an extended period of time through use of piezometers or cased borings would be required
to better define groundwater conditions.

Fluctuations of groundwater levels can occur due to seasonal variations in the amount of rainfall,
creek level, runoff, and other factors not evident at the time the borings were performed. The
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possibility of groundwater level fluctuations should be considered when developing the design and
construction plans for the project.
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3. CONCLUSIONS AND RECOMMENDATIONS

3.1 GENERAL

Based on the results of our evaluation, generally, approximately 1'% to 3'4 inches of AC pavement
over B2 to 10%3 inches of PCC pavement was encountered in the boring locations. Beneath the
pavement surface, approximately 2 to 6 inches of aggregate base materials were encountered in
some of the borings. Subsurface materials encountered undemeath the pavement surface and
aggregate base materials consisted of various combinations of clay, silt and sand. Geotechnical
considerations identified for this project are the demolition of existing pavements and various
thicknesses of pavement along the proposed alignment. Recommendations addressing the
considerations as well as general recommendations regarding geotechnical aspects of the project
design and construction are presented below.

The recommendations submitted herein are based, in part, upon data obtained from our
subsurface exploration. The nature and extent of subsurface variations that may exist at the
proposed project site will not become evident until construction. If variations appear evident, then
the recommendations presented in this report should be evaluated. In the event that any changes
in the nature, design, or location of the proposed project are planned, the conclusions and
recommendations contained in this report will not be considered valid unless the changes are
reviewed and our recommendations modified in writing. '

3.2 GEOTECHNICAL CONSIDERATIONS
3.2.1 Demolition of Existing Pavement

Demolition of the existing pavements will be 'required during the initial phase of development. All
debris associated with the demolition phase of the project shouid be removed from the site. Soil
disturbed during demolition of the existing pavement will require undercutting to stable material

prior to recompaction.

3.2.2 Various Thicknesses of Pavement

Various thicknesses/conditions of pavement were encountered in the borings. Approximately 112
to 314 inches of AC pavement over 6% to 10%/s inches of PCC pavement was encountered in the
boring locations. . In boring P-7, approximately 7 inches of PCC pavement was encountered over
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74 inches of AC pavement. Beneath the pavement surface, approximately 2 to 6 inches of
aggregate base materials were encountered in borings P-1, P-2 and P-4. Aggregate base was
not encountered at the other locations explored.

3.3 SITE DEVELOPMENT
3.3.1 Demolition

We anticipate initial site preparation for the proposed project will include demolition of the existing
pavements down to the soil subgrade within proposed construction areas. All broken AC
pavement, PCC pavement, and other debris from demolition should be removed from the site.
Areas disturbed during demolition should be thoroughly evaluated by the geotechnical engineer
prior to subgrade preparation for reconstruction and/or placement of structural fill. If grade
changes are required for the proposed pavement re-construction, placement of structural fill may be
needed fo reach the final grades. All disturbed soils should be undercut to expose competent,
undisturbed soil prior to placement of structural fill.

3.3.2 Existing Utility Trenches

Any planned relocation or removal of existing utility lines along the proposed alignment should be
completed as part of the site preparation. Excavations created by removal of the existing lines
should be cut wide enough to allow for use of heavy construction equipment to compact the
backfill. In addition, the base of the excavations should be thoroughly evaluated by a geotechnical
engineer or engineering technician prior to placement of backfill. All backfill should be placed in
accordance with the recommendations presented in the STRUCTURAL FILL section of this
report,

If existing utilities will remain within proposed reconstruction areas, the trench backfilt should be
thoroughly evaluated particularly if existing pavement distress has occurred over the extenis of
the trench backfill. The trench backfill should be evaluated by proofrolling, and any areas which
exhibit soft or inconsistent soils should be thoroughly evaluated to determine the composition and
consistency of the backfill material. If unsuitable material is encountered, it should be undercut
and replaced with controlled structural fill.

3.3.3 Scarification, Moisture Conditioning, and Gompaction

Prior to placement of structural fill, the moisture content of the exposed soils should be evaluated.
Depending on the in-situ moisture content of the soils exposed, moisture conditioning of the exposed
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grade may be required prior to prooirolling and/or fill placement. The moisture content of the exposed
grade in these fill areas should be adjusted to within the range recommended for structural fill, to
allow the exposed material to be compactéd to a minimum of 95 percent of the standard Proctor
density. Extremely wet or unstable areas that hamper compaction of the subgrade may require
undercutting and replacement with structural fill or other stabilization techniques. Suitable structural
fill should be placed to design grade as soon as practical after reworking the subgrade to avoid
moisture changes in the underlying soils.

3.3.4 Proofroliing

Following moisture conditioning and prior to placement of structural fill, it is recommended that
the exposed grade be proofrolled. Proofrolling of the subgrade aids in identifying soft or disturbed
areas. Unsuitable areas identified by the proofrolling operation should be undercut and replaced
with structural fill. If large areas of soft or unstable soil conditions extend to depths greater than
18 inches below the finished pavement subgrade elevation, we should be notified to provide
additional recommendations concerning appropriate stabilization methods.

3.3.5 Construction Considerations

Soils with high silt contents are likely to become unstable with minor changes in moisture contents
and/or repeated construction traffic. Close moisture control during compaction operations will be
required to reduce the possibility that the soils will pump or become unstable.

3.4 CLIMATIC CONDITIONS

Weather conditions will influence the site preparation required. Following periods of rainfall, the
moisture content of the near surface soils may be significantly above the optimum moisture
content. These conditions could seriously impede grading by causing an unstable subgrade
condition. Typical remedial measures include aerating the wet subgrade, removal of the wet
materials and replacing them with dry materials, or treating the material with Portland cement, fly
ash or cement kiln dust.

If construction of the project is to be performed during winter months, appropriate steps should
be taken to prevent the soils from freezing. In no case should the fill, flat work, or pavements be
placed on or against frozen or partially frozen materials. Frozen materials should be removed and
replaced with a suitable material. Frozen materials should not be included in any compagcted fills.

20161079/TUL15R24644 Page 8 of 15 August 5, 2015
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3.5 STRUCTURAL FILL
3.5.1 Materials

All structural fill required to achieve design grades should consist of approved materials, free of
organic matter and debris. All structural fill placed within the roadway areas within the upper 8
inches of the pavement subgrade should consist of a non-plastic to lower plasticity, sand, silty
sand, clayey sand, silty clay, lean clay, clayey gravel, gravelly clay, or sandy lean clay type of soil
with maximum Plasticity Index (P1) of 22 percent, as determined by the Atterberg limits test ASTM
D4318, wet preparation procedure.

3.5.2 Compaction Criteria

Fill should be placed in lifts having a maximum loose lift thickness of 8 inches for compaction by
self-propelled construction equipment. Thinner lifts will be required for smalier equipment. The
lift thickness may .need to be reduced, depending upon the type/size of compaction equipment
utilized at the site. All fill should be compacted to a minimum of 95 percent of the material's
maximum dry density as determined by ASTM D698 (standard Proctor compaction). If the
plasticity index of the soils is greater than 12, the maisture content of the fill at time of compaction
should be within a range of 0 percent to 4 percent above opiimum moisture content as defined by
the standard Proctor compaction procedure.

If the plasticity index of the soils is less than or equal to 12, the moisture content of the fill at time
of compaction should be within a range of 2 percent below to 2 percent above optimum moisture
content as defined by the standard Proctor compaction procedure. Moisture contents should be
maintained within this range until completion of the project.

3.6 PAVEMENTS
3.6.1 General

We understand that the proposed new pavement will be designed and constructed in accordance
with the traffic information provided and approved Dewberry via e-mail 6orrespondence on July
30, 2015. The improvement program will consist of a new pavement construction. The following
traffic information was approved and provided by Dewberry:

FUNCHONAI ClIASS 1vvivvereeeieieeee st b e Arterial
Design Life for New Pavement ..., 20 Years
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Growth Rate .....c.ceeeeees ( .............................................................................. 3%
Current Design ADT (2013) ....vuei i 7,600
Total Truck Traffic ..o i s et e e sr e e e s e rasrsaanares 3%

Kleinfelder assumed the following traffic data information for the subject project:

Directional DIStrioUtION..........cvicre e 0.5
IFTa =T o Vo o T PP PPN 0.75
Terminal Serviceability ... 2.5
Reliability ...eeeee e 95%

The pavement design assumes that at least fair drainage will be provided. Kleinfelder performed
the pavement design based on the provided traffic data information and in accordance with the
AASHTO Guide for Design of Pavement Structures (1993}.

3.6.2 New Pavementis

Pavement subgrades should be prepared in accordance with the recommendations presented in
the SITE DEVELOPMENT and STRUCTURAL FILL sections of this report. Construction
scheduling, involving paving and grading by separate contractors, typically results in a time lapse
between the end of grading operations and the commencement of paving. Disturbance,
desiccation, and/or wetting of the subgrade between grading and paving can result in deterioration
of the previously completed subgrade. A non-uniform subgrade can result in poor pavemenf
performance and local failures relatively soon after pavements are constructed.

3.6.2.1 Flexible Pavement

The flexible pavement analysis is based on the following variables:

Resilient Modulus of Subgrade ... 4,000 psi

Drainage FaCOr....c.coivrreerr it e 1.0

Initial SErVICEADINITY ..eveerereeiccerer et 4,2

Standard Deviation ... e 0.45

Structural Coefficient of HMA ... 0.44

Structural Coefficient of Aggregate Base...........cccviviiiiiniiicicevinsie e 0.14
20161079/TUL15R24644 Page 10 of 15 August 5, 2015
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Based on the provided traffic information, new flexible pavements should be designed using a
total Equivalent Single Axle Load (ESAL) of 2 million for a 20-year design life. Using that design
ESAL value and the design variable values stated above, the following pavement sections in

Table 3-1 are recommended for the new flexible pavement:

/ 76-28 or e "LQ

. l
AGC Type S4 w/ PG-64-22 2.0 411 & 708
AC Type S3 w/ PG-§4-22 3.0 411 & 708
Lean Clay AC Type S3w/ PG-84-2 30 411 & 708
RM = 4,000 psi ODQT Type “A” Aggregate Base 12.0 303 &703
Geotextile Separator Fabric - 402 & 712
Recompacted Subgrade 8.0 310

The geotextile separator fabric is recommended to prevent loss of aggregate base support caused
by the aggregate penetrating the subgrade. Proper care should be taken when placing the

geotextile separator to ensure the fabric is not punctured or tom.

Handling and placing of pavement materials should be performed in accordance with the
procedures specified by the Oklahoma Department of Transportation (ODOT) “Standard
Specifications for Highway Gonstruction” (2009).

3.6.2.2 Rigid Pavement

The rigid pavement analysis is based on the following variables:

Resilient Modulus of Subgrade.......ccoomcimiinnin e, 4,000 psi

DIAINAGE COBIIGIEN .vvvvevereeresnsareseeeses e iesessnesses et sesseeseesssessn e sesseensseessssssnnes 1.0

StaNAard DEVIAHION ......civiieieeierereerrerreesr e seesee e seesree e sasaee e s sbe e nensaisn e 0.35

Joint Factor of Rigid S1abS...c.ccov i et 2.7

Minimum Flexural Strength of Concrete. ... 650 psi

Modulus of Elasticity of Concrete........oocvvviinriniveeiieee e 4,400 ksi
20161079/TUL15R24644 Page 11 of 15 ’ August 5, 2015
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Based on the provided traffic information, new rigid pavements (PCC) should be designed for a
total ESAL of 3.4 million for a 20-year design life. Using this total ESAL value and the design
variable values stated above, the following pavement section is recommended for the new rigid
pavement:

8.0 Jointed Plain Concrete Pavement w/ Dowels (JPCP)
12.0 ODOT Type “A” Aggregate Base
Geotextile Separator Fabric
8.0 Recompacted Subgrade

The geotextile separator fabric is recommended to prevent loss of aggregate base support caused
by the aggregate penetrating the subgrade. Proper care should be taken when placing the
geotextile separator to ensure the fabric is not punctured or torn.

Handling and placing of pavement materials should be performed in accordance to the
procedures specified by the Oklahoma Department of Transportation (ODOT) “Standard
Specifications for Highway Construction” (2009).

3.6.3 Pavement Consiruction Considerations

Proper drainage below the pavement section helps prevent softening of the subgrade and has a
significant impact on pavement performance and pavement life of all pavement types. Therefore,
we recommend that a granular blanket drain be constructed at ail storm sewer inlets within the

pavement areas. The blanket drain should consist of clean, crushed stone aggregate extending

a minimum of 6 inches below pavement subgrade level. The blanket drains should extend a
minimum of 8 feet away from the curb at\all storm sewer inlets, and should be a minimum of 8
feet wide. The grade within the blanket drain should be sloped toward the storm sewer i-nlet, and
weep holes should be drilled through the injet to providé drainage of the granular section into the
inlet. Placement of geotextile filter fabric agross the weep holes should be considered to prevent

loss of soil through the weep holes.

CoT yoealy vled PG VMNP
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Construction traffic on the pavements has not been considered in the design. If construction
scheduling dictates the pavements will be subject to traffic by construction equipment/vehicles,
the designs should be reconsidered to include the effects of the additional traffic loading.
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4, ADDITIONAL SERVICES

4.1 PLANS AND SPECIFICATIONS REVIEW

We recommend that Kleinfelder conduct a general review of the final plans and specifications to
evaluate that our earthwork recommendations have been properly interpreted and implemented
during design. In the event Kleinfelder is not retained to perform this recommended review, we

will assume no responsibility for misinterpretation of our recommendations.

42 CONSTRUCTION OBSERVATION AND TESTING

As the geotechnical engineering firm that performed the geotechnical evaluation for this project,
Kleinfelder should be retained to confirm that the recommendations of this report are properly
incorporated in the design of this project, and properly implemented during construction. This may
avoid misinterpretation of the information by other parties and will allow us to review and modify
our recommendations if variations in the soil conditions are encountered. As a minimum
Kleinfelder should be retained to provide the following continuing services for the project:

« Review the project plans and specifications, including any revisions or modifications,

e Observe and evaluate the site earthwork operations to confirm subgrade soils are suitable

for construction of pavements, and placement of engineered fill,
« Confirm engineered fill for the pavement and other improvements is placed and

compacted per the project specifications..

20161079/ TUL.15R24644 Page 14 of 15 August 5, 2015
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5. LIMITATIONS

This work was performed in a manner consistent with that level of care and skill ordinarily
exercised by other members of Kleinfelder’s profession practicing in the same locality, under
similar conditions and at the date the services are provided. Qur conclusions, opinions, and
recommendations are based on a limited number of observations and data. It is possible that
conditions could vary between or beyond the data evaluated. Kleinfelder makes no other
representation, guarantee, or warranty, express or implied, regarding the services,
communication {oral or written), report, opinion, or instrument of service provided. The scope of
our services did not include any environmental assessment or exploration for the presence of
hazardous or toxic materials in the sail, surface water, groundwater or air, on, below or around
this site.

This report may be used only by the Client and the registered design professional in responsible
charge and only for the purposes stated for this spécific engagement within a reasonable time
from its issuance, but in no event later than two (2) years from the date of-the report. Land use,
site conditions {both on-site and off-site), regulations, or other factors may change over time, and
additional work may be required with the passage of time. Any party other than the client who
wishes to use this report shall notify Kleinfelder of such intended use. Based on the intended use
of the report, Kleinfelder may require that additional work be performed and that an updated report
be issued. Non-compliance with any of these requirements by the client or anyone else will
release Kleinfelder from any liability resulting from the use of this report by any unauthorized party
~ and client agrees to defend, indemnify and hold harmless Kleinfelder from any claim or liability
associated with such unauthorized or non-compliance.

The work performed was based on project information provided by Client. If Client does not retain
Kieinfelder to review any plans and specifications, including any revisions or modifications to the
plans and specifications, Kleinfelder assumes no responsibility for the suitability of our
recommendations. In addition, if there are any changes in the field to the plans and specifications,
Client must obtain written approval from Kleinfelder's engineer that such changes do not affect
our recommendations. Failure to do so will vitiate Kleinfelder’'s recommendations.
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FIGURE 1. SITE LOCATION DIAGRAM
FIGURE 2. BORING LOCATION DIAGRAM
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20161079/TUL15R24644 August 5, 2015
© 2015 Kleinfelder



e,

APPENDIX A
FIELD EXPLORATION PROGRAM

DRILLING & SAMPLING PROCEDURES

Kleinfelder conducted the field work for this study on June 19, 2015. The exploration consisted
of 7 borings drilled near the locations shown on Figure 2, Boring Location Diagram. The borings
were terminated at approximate depth of 5 feet below the bottom of pavement. The approximate

boring locations are indicated in the following table.

17 ft. E. of CRL, Approx. 100 ft, N. of the

P NB Lane Intersection of 37t PI. & Union Pi. 36.10900 -96.01195
16 ft. W. of CRL, Approx. 65 ft. N. of the

P-2 SBLane Intersection of 38" St. & Union Pl, 36.10771 | -96.01160
15 ft. E. of GRL, Approx. 325 ft. N. of the

P-3 NB Lane Intersection of 40t St. & Union PL. 36.10625 -96.01152
16 ft. W. of CRL, Approx. 180 ft. N. of the

P-4 SB Lane Intersection of 41% St. & Union PI. 36.10487 -96.01161
15 ft. E. of CRL, Approx. 200 ft. S. of the

P-5 NB Lane Intersection of 41°t St. & Union Pl. 36.10384 96.01153
EB Lane on 41st | 15ft. S. of CRL, Approx. 225 ft. W. of the

P-6 Street Intersection of 418t St. & Union PI. 36.10439 -96.01234
WB Lane on 41st | 30 ft. N. of CRL, Approx. 165 ft. E. of the

P-7 Street Intersection of 415t St. & Union PI. 36.10448 -96.01102

Representatives of Kleinfelder established the boring locations in the field. These locations were
identified in the field by using a handheld Global Positioning System (GPS) with an accuracy of 10-
foot. Elevations at the boring locations were not obtained. Locations of the borings should be
considered accurate only to the degree implied by the methods used to obtain them.

The existing pavement was cored with a 6-inch diameter core barrel. The borings were then
advanced with a solid flight auger to 5 feet below the bottom of the pavement or auger refusal. In
boring P-4, a tunnel or storm drain was encountered during the coring operations at a depth of
approximately 14 inches below surface. Approximately 3% inches of AC pavement over 10%s

20161079/TUL15R24644 A-1 August 5, 2015
® 2015 Kleinfelder

| KLEINFELDER

Hefght Propbe, Right Sohetiars.



o
KLE, (NF' ,!E ,{?"'?ﬁﬁ
W #eight Mg, Right Sakstiang,

inches of PCC pavement was encountered in this boring. However, the concrete pavement fell
through the void encountered, and therefore, could not be recovered. Coring logs included in this
APPENDIX, present such data as soil descriptions, depths, sampling intervals and observed
groundwater conditions. Conditions encountered in each of the borings were monitored and
recorded by the drill crew. Field logs included visual classification of the materials encountered
during drilling, as well as drilling characteristics. Our final coring logs represent the engineer’s
interpretation of the field data combined with Iaborétory observation and testing of the samples.
Stratification boundaries indicated on the coring logs were based on observations during our field
work, an extrapolation of information obtained by examining samples from the borings and
cmmMmmonbmmQWW@@M%m@mmmEMMsmemwmm%eMMMM%am
approximate, and the transitions between material types may be gradual rather than clearly

defined.
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APPENDIX B
LABORATORY TESTING PROGRAM

GENERAL

Laboratory tests were performed on select, representative samples to evaluate pertinent
engineering properties of these materials. We directed our laboratory testing program primarily
toward classifying the subsurface materials and measuring index values of the on-site materials.
Laboratory tests were performed in general accordance with applicable standards. The results
of the laboratory tests are presented on the respective coring logs. The laboratory testing program
consisted of the following:

* Moisture content tests, AASHTO T-265, Standard Test Method for Laboratory
Determination of Moisture Content of Soils.

» Soil Classification, AASHTO T-87, T-88, T-89 and T-90, Standard Method for Test
For Dry preparation of Disturbed Soil and Soil Aggregate Samples of Test, Standard
Method for Test For Particle Size Analysis of Soils, Standard Method for Test For
Determining the Liquid Limit of Soils, and Standard Method for Test For Determining
the Plastic Limit and Plasticity Index of Sails, respe'ctively.

* Moisture Density Test, AASHTO T-99, Standard Method for Test For Moisture-
Density Relations of Soils Using a 2.5-kg (5.5-Ib) Rammer and a 305-mm (12-in.) drop.

» Resilient Modulus Test, AASHTO T-307, Standard Method for Test For Determining

~ the Resilient Modulus of Soils and Aggregate Materials.

» Visual classification, ASTM D2488, Standard Practice for Description and
Identification of Soils {Visual-Manual Procedure).

20161079/TUL15R24644 B-1 August 5, 2015
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Eeatgc_!miea! Seprvices Are Peﬁnrmegl fop
Specific Purgoses, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical-engineering study conducted for a civif engi-
naer may notfuffill the needs of & construction contractor or even another
civil engineer. Because each geotechnical-engineering study is unique, gach
geotechnical-enginessing report is unique, prepared soffy for the chient, No
on except you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you— should apply the report for any purpase or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because thoss Telying on a geotechnical-
enginesring report did not read it all. Do not rely o an executive summary.
Do not read selected slements only.

A Geotechnical-Engineering Report Is Based on

a linique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific factors
when estanlishing the scope of a study, Typical factors include: the client's
goals, objectives, and risk-management preferences; the general nature of
the structure invelved, its size, and canfiguration; the lecation of the sfruc-
ture on the site; and other plannad or existing site improvernents, such as
access roads, parking lots, and underground utilities. Unless the geotech-
nical engineer who conducted the study specifically indicates oiherwise,
do not rely on a geotechnical engineering report that was:

s not prepared for you,

o not prepared for your project,

» pot prepared for the specific site sxplored, or

o complated before important project changes were made.

Typical changes that ean erode the retiability of an gxisting geotechnical-

engineering report include those that aftect:

o the function of the proposed structure, as when it's changed from &
parking garage to an office buitding, or from 2 light-industrial plant
to a refrigerated warehouse,

-

» glavation, canfiguration, location, orientation, or weight of the
proposed structure,

» compositien of the design team, or

s project ownership.

As'a general rule, always inform your geotechnical engineet of project
changes—even minor ones-—and request an assessment of their impact.
Geotechnical enginears:cannot accept responsibilily or fability for probiems
that ocour because their raports do nof consider develepments.of which
they were not infarmed.

Subisurface Conditions Can Change

A geotechnical-enginesring report is based on conditions tiat gxisted at
the fime the study was performed. Da not raly on a geotechnical-engineer-
ing report whose adequacy may have been affected by the passage of
fime; by man-made events, such as construction on or adjacent fo the site;
or by natural events, such-as floods, droughts, earthquakes, oF groundwa-
fer fiiictuations. Afways contact the-geotechinical engineer bafore applying
the report to cietermine If it is-s8il reliable. A minor amaunt of additional
testing or analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opiniens

Site exploration identifies subsurface conditions only af those points where
subsurface tests are conducted or samples-are taken. Geotechnical engi-
neers review fiatd and laboratory data and then apply their professional
judgment to rendér an opinion about subsurface conditions througtiout the
site. Actual substrtace conditlons may differ—sometimes significantly—
frorm those indicated in your report. Retaining the geotechnicat enginger
whe developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
sonditions.

A Report's Recommensdations Are /ol Final

Do not overrely on the construction recommendations includsd in your
report. Those recommendalions are not final, because geotechrical engi-
neers devetop them prinipally from judgment and opinion. Geotechaical
engineers can finalize their recommendations aniy by observing actual

/




//

subsurface conditions revealed during construction. The geotechnical
engineer who developed your report cannat assume responsibility.or
liability for the report's recommendations if that engineer does not perform
construction absarvation,

A Geotechnical Fngineering Report Is Subject to
Misinterpretation

Dther design team members' misinterprefation of gaotechnical-engineering
reports has resuited -in costly problems. Lower that risk by having your geo-
technical enginesr 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. Beduce that risk by
having your geotechnical engineer participate in prebid and precanstruction
gonferences, and by providing construction observation.

Da Mot Redraw the Engineer's Logs

Geatechnical engineers prepare final oring and testing fogs based upon
their interpretation of field logs and laboratory data. To prevent errors. or
omissions, the logs included in 2 geotechnical engineering report should
never be redrawn for inclusion in aschitectural or other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separating logs from the report can efevale risk:

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistakenly balisve they can make
contractars liabke for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help orevent costly problems, give con-
tractors the complete geotechnical-engineering repord, but preface it with a
clearly wrillen letfer of transmittal. In that lettes, advise confractors that the
report was not prepared for purpeses of hid developrment and that the
repart’s acouracy 1S limited; encourage them to confer with the geotechnical
engineer who prepared the repoit (a modest fee may be required) and/or to
conduct additional siudy to cbtain the specific types of information they
nieed or prefer. A prebid conference can also be valuable. Be sure conlrac-
fors have sufficient timeto 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 condtions.

Read Responsiliiity Provisiens Closely

Some clients, design professionals, and contractors do not recognize that
geotechnical enginesring is far less axact than other engingering disci-
plines. This lack of understanding has created unrealistic expectations that

~

have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical enginesrs commondy include a variety of
explanatory provisions in their reporis. Sometimes labeled "imitations,’
many of these provisions indicale where geotechnical engineers’ responsi-
bilities begin and end, to help others recognize their own responsibiiities
and risks. Aead these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

eoenvirenmental Concerns Are Not Covered

The equipment, technigues, and personnel used to perform a geoenviron-
mental study differ significantly from these used to perform a geatechnical
study, For thiat reason, a geotechnical-enginesring report does not usuaily
relate any geogavironmental findings, eonclusions, or recommendations;
&.g.. about the likelihood of encountering underground starage tanks or
requlated contaminants. Unanticipated environmenial problems have fed io
numerous project failures. If you have not yat obtained your own geoenvi-
ronmental inforrmation, ask your gectechnical consultant for risk manage-
ment quidance. Do not rely on an environmental report prepared for some-
one 81se,

{btain Professional Assistance To Deal with Mold
Diverse strategies can be applied dusing building design, construction,
.operation, and maintenanee to prevent significant amounts of mold fram
growing on indoor surfaces. To.be effective, all such strategies should be
devised for the express purpose of mold prevention, integrated into & com-
nrehensive plan, and execufed with difigent oversight by a professional
moid-preverttion consuitant. Because just a smat amount of water or
moisture can jead to the development of sevare mold infestations, many
mald-prevention strategies focus on keeping building susfaces dry. While
groundwater, waler infiltration, and similar issues may have been
addressed as part of the geotechnical-engineering study whose findings
are conveyed in this feport, the geotechnical engineer in charge of this
project is ok a mold-prevention consultant; mane of the services per-
formed in connection with the geolechnical enginger’s study
were designad or condicted for the purpose of mold preven-
tion, Praper implementation of the recommendations conveyed
in this report wifl not of itself he sufficlent to preveni mold
from growing in or on the structure involved.

Rely, on Your GBA-Member Geotechncial Engineer
for Additional Assistance

Membership in the GroproressionaL BUSINESS ASSOCIATION 8xposes geotech-
nical engineers ta'a wide array of risk confrontaton techniques that can be
of genuine benefit for everyone involved with a construction praject. Confer
with your GBA-member geotechnical engineer for mor information.
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