WEST WATSON ROAD IMPROVEMENTS — ADDENDUM #1
City of Sunset Hills, MO
Federal Project STP-5410(620)
July 8, 2016

This addendum is hereby made part of the contract documents of the above referenced
project. This addendum supplements and/or amends the originally issued documents
and all related addenda.

Attachments:
o Sheet C1.5 revised to include detail for asphalt pavement repair.

o Report of Subsurface Exploration and Geotechnical Engineering Evaluation,
dated July 8, 2014.
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REPORT OF SUBSURFACE EXPLORATION AND
GEOTECHNICAL ENGINEERING EVALUATION

WEST WATSON ROAD IMPROVEMENTS
SUNSET HILLS, MISSOURI
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July 8,2014

Mr. Ramin Ashrafzadeh, PE
HORNER & SHIFRIN, INC.
5200 Oakland Avenue

St. Louis, Missouri 63110

Re: Report of Subsurface Exploration and Geotechnical Engineering Evaluation

West Watson Road Improvements

Sunset Hills, Missouri
TSi Project No. 20141168.00

Dear Mr. Ashrafzadeh:

TSi Engineering, Inc. (TSi) has completed the authorized Subsurface Exploration and
Geotechnical Engineering Evaluation for the referenced project and is pleased to submit
this report of our findings to Horner & Shifrin, Inc. (H&S). The purpose of our work was
to determine subsurface conditions at specific boring locations, and to gather data on
which to prepare geotechnical recommendations for the design and construction of the
planned West Watson Road improvements. This report describes the exploration
procedures used, exhibits the data obtained, and presents our evaluations and
recommendations relative to certain geotechnical engineering aspects of the project.

We appreciate the opportunity to assist you with this project. If you have any questions,

or if we may be of further service to you, please call us.

Respectfully submitted,
TS1 ENGINEERING, INC.
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Denise B. Hervey, PE -
Principal
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SUBSURFACE INVESTIGATION AND
GEOTECHNICAL ENGINEERING EVALUATION
WEST WATSON ROAD IMPROVEMENTS
SUNSET HILLS, MISSOURI

1.0 SCOPE OF WORK

This report summarizes the results of a geotechnical study performed for the improvements to
West Watson Road, in Sunset Hills, Missouri. The study was performed in general accordance
with the TSi proposal to Mr. Ramin Ashrafzadeh of H&S, dated March 13, 2013. Based on TSi’s
understanding of the project, the following items have been identified for inclusion in this study
report:

= Review available information concerning the geology and near-surface soil conditions along
the roadway;

= Subsurface conditions and material types at each boring location, including documentation of
the pavement layers and base;

= Recommendations for preparation of the soil subgrade for support of the new pavement;

= Recommendations for California Bearing Ratio (CBR) and modulus-of-subgrade reaction
values based on the general character of the soil encountered, for design of the new
pavement;

= Recommendations for fill and backfill materials, placement, and compaction; and

= (General construction considerations.
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2.0 SITE AND PROJECT DESCRIPTIONS

The project consists of the reconstruction of approximately 4,500 feet of West Watson Road,
from Robyn Road to Lindbergh Boulevard, in the City of Sunset Hills. Also included is
approximately 3,000 feet of sidewalk on the north side of the road, from Robyn to Bradford
Woods. The present wearing surface of the road is asphaltic concrete. The existing roadway is
approximately 24 feet wide, with asphaltic concrete curbs and no shoulders. The roadway lies
along the crest of a ridge oriented to the west-southwest, gradually sloping down from Lindbergh
to Robyn. Approaching Robyn, the alignment moves down the south slope of the ridge. The
project consists of the removal of a portion of the existing roadway by milling, with an asphaltic
concrete overlay. The project will involve no significant grade changes to the present road. The
new roadway will have two 11-foot lanes, with new Portland cement curbs and the sidewalk as
described. The boring locations and the new roadway alignment are shown in relation to the
various cross streets on the Site and Boring Location Plans, Figures 2.1 and 2.2 of Appendix A.
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3.0 FIELD EXPLORATION AND LABORATORY TESTING
3.1 FIELD EXPLORATION

On June 10, 2014, TSi conducted a subsurface exploration at the site of the planned West
Watson Road improvements. The field exploration consisted of completing six core holes,
designated as B-1 through -6, at approximate 800-foot intervals. The pavement was cored at each
boring location, then a split-spoon sampler was driven through the pavement base. The core
holes were drilled with a CME 45 truck-mounted rotary drill rig, using a carbide-tipped core
barrel. At the conclusion of the coring at each location, the base material was removed and a
split-barrel sampler was driven. The boring locations were selected by H&S, and marked in the
field by TSi. The approximate locations of the borings are indicated on the Site and Boring
Location Plans, Figures 2.1 and 2.2.

An engineer from TSi supervised the drilling and sampling procedures, and collected and
classified the samples recovered. Split-spoon samples were recovered from the borings using a 2-
inch outside-diameter, split-barrel sampler, driven by a CME automatic hammer, in accordance
with ASTM D 1586. The split-spoon samples were placed in glass jars and saved for later testing
in the laboratory. The sampling for each core hole is summarized on the Coring Data Summary
in Appendix B of this report.

The results of the field tests and measurements were recorded on field logs and appropriate data
sheets. Those data sheets and logs contain information concerning the boring methods, samples
attempted and recovered, indications of the presence of various subsurface materials, and the
observation of groundwater. The field logs and data sheets contain the field engineer’s
interpretations of the conditions between samples, based on the performance of the drilling
equipment and the cuttings brought to the surface by the drilling tools.

3.2 LABORATORY TESTING

A laboratory testing program was conducted by TSi to determine selected engineering properties
of the obtained soil samples. The following laboratory tests were performed on selected samples
recovered from the borings:

= visual descriptions by color and texture of each sample (ASTM 2488);
= natural moisture content of each cohesive sample (ASTM D 2216); and

= Atterberg limits on selected cohesive samples (ASTM D 4318).

Data and observations from laboratory tests were recorded on laboratory data sheets during the
course of the testing program. The results of the laboratory tests are summarized on the Coring
Data Summary. The analysis and conclusions contained in this report are based on field and
laboratory test results and on the interpretations of the subsurface conditions as reported on the
summary. Only data pertinent to the objectives of this report have been included on the summary;
therefore, this summary should not be used for other purposes.
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4.0 EXISTING PAVEMENT SECTION

The pavement section for the roadway consists of 7.0 to 10.0 inches of asphaltic concrete. An
aggregate pavement base, comprised of crushed limestone was encountered in Borings B-2, -3, -5
and -6, with thicknesses ranging from 1.0 to 8.0 inches. The base rock at Boring B-1 consisted of
gravel (GP-GC), with clay. Base rock was not encountered at Boring B-4, where the pavement
appeared to be supported by natural fat clay (CH). The details of the pavement thickness and
aggregate pavement base thickness are presented in the summary in Appendix B.
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5.0 SUBSURFACE CONDITIONS

Details of the subsurface conditions encountered at the boring locations are shown on the Coring
Data Summary in Appendix B. The general subsurface conditions encountered and their pertinent
engineering characteristics are described in the following paragraphs. Conditions represented by
the borings should be considered applicable only at the boring locations on the dates shown; the
reported conditions may be different at other locations or at other times.

5.1 GENERAL GEOLOGY

The general site area is underlain by bedrock of Mississippian age, consisting of the St. Louis
Limestone. In some areas, outliers of Pennsylvanian shales exist. The Mississippian limestone is
susceptible to solution activity, resulting in the potential for sinkholes that may be filled with
more recent sediments, irregular bedrock surfaces, and widened joints with variable degrees of
weathering. Within the beds and some banks of creeks and tributaries, the soil overburden is
expected to consist of alluvium, probably lean and fat clays eroded from the adjacent uplands.
These deposits may also include layers of sand and gravel, or sandy soils that could contain
water, or be capable of passing substantial volumes of water into excavations. Away from the
creeks, the upland soils typically consist of windblown lean clays (loess) underlain by residual
lean and fat clays derived by weathering of the underlying bedrock surface. In some areas the
loess is absent.

5.2 (GENERALIZED SUBSURFACE PROFILE

In general, the borings at the project site encountered residual deposits at the subgrade level, with
the exception of Boring B-1 which encountered possible fill. The possible fill at Boring B-1
consisted of gravel (GP-GC, as designated by the Unified Soil Classification System), with a
variable content of sand and clay. A sample of this possible fill has a standard penetration test
(N) value of 7 with a moisture content of 10%. Residual deposits were encountered at all the
other boring locations. The residual deposits consist of lean and fat clays (CL and CH). The
residual deposits have N-values ranging from 5 to 11 bpf. Moisture contents in the residuum
range from 19 to 26%.

5.3 GROUNDWATER
Groundwater was not encountered in any of the borings at the time of drilling. The presence or
absence of groundwater at a particular location does not necessarily mean that groundwater will

be present or absent at that location at other times. Seasonal variations and other unknown
considerations could cause fluctuations in water levels and the presence of water in the soils.
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6.0 ENGINEERING ASSESSMENTS AND RECOMMENDATIONS

6.1 PAVEMENT DESIGN RECOMMENDATIONS

Based on the general character of the soils encountered in the borings, a modulus-of-subgrade
reaction of 100 pounds per cubic inch (pci) is recommended for design of the new concrete curbs
and sidewalks. Flexible pavement thicknesses may be designed using an estimated CBR value of
3. These values are based on the assumption that the subgrade is prepared in accordance with the
recommendations provided in Section 7 of this report. For areas where the asphaltic concrete
overlay is planned, the values are based on the assumption that subgrade conditions are no worse
than encountered at the boring locations.

6.2 PAVEMENT DRAINAGE CONSIDERATIONS
Groundwater was not encountered in the Borings during drilling. The materials encountered at
the borings within 3 feet of the surface frequently have moisture contents estimated to be below a

saturated level. Drainage provisions for the new pavement, such as a drainage layer or drainage
trenches below the pavement base layer, do not appear necessary.
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7.0 SITE PREPARATION AND EXCAVATION CONSIDERATIONS
7.1 SUBGRADE PREPARATION

Construction areas should be stripped of existing pavement, organic soil, and any deleterious
materials prior to site excavation and grading. Care should be taken during stripping to prevent
excessive disturbance of the underlying soil. After the removal of these materials, and where
further excavation is not required, the exposed subgrade should be proofrolled under the
observation of TSi to determine any areas of soft subgrade. Soft areas may require excavation
and recompaction, or replacement with properly compacted material.

TSi recommends that the soil subgrade be compacted to a dry density of at least 95% of the
standard Proctor maximum dry density (ASTM D 698) of the soil prior to the placement of fill or
pavement materials.

7.2 SUBGRADE PROTECTION AND MODIFICATION

Construction areas should be properly drained in order to reduce or prevent surface runoff from
collecting on the pavement subgrade. Any ponded water on the exposed subgrade should be
removed immediately. To prevent unnecessary disturbance of the subgrade soils, heavy
construction vehicles should be restricted from traveling through the finished subgrade. If areas
of disturbed subgrade develop, they should be properly repaired in accordance with the
recommendations in this report.

Natural soils consisting of fat clays (CH), with a liquid limit of 50 or more, were encountered just
beneath the existing pavement at Boring B-4 at a depth of 2.3 feet, and may be encountered at
other locations along the roadway. These clays can potentially shrink or swell due to variations in
their natural moisture content resulting in heave, settlement, and cracking of the pavement.
Precautions should be taken during construction to maintain the present moisture content of the
soil. These soils should not be allowed to dry excessively due to prolonged exposure to the sun or
wind. Water should not be allowed to collect on these soils. The fat clays should be covered with
the pavement base layer as soon as possible after subgrade excavation and preparation.

Consideration could be given to lime modification of the clay subgrade. The incorporation of
lime into the clay will reduce its plasticity, the potential to shrink or swell, and increase the shear
strength of the soil. Typically the addition of lime will result in a modulus-of-subgrade reaction
value for the compacted clay of more than 200 psi. A minimum thickness of 12 inches of lime-
modified soil would be appropriate. The addition of 3 to 5 percent of lime by dry weight of the
soil is normally required. Consideration should also be given to utilizing a crushed limestone
base in the design of new pavement.

7.3 FILL AND BACKFILL MATERIALS

The soils encountered at the site should be suitable for use as structural fill where required. Off-
site borrow soil should consist of lean clays or silts having a liquid limit of less than 50 and a
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plasticity index of less than 25. Off-site soil should be approved by TSi prior to being imported
to the job site. In general, acceptable fill materials would include soil with no significant content
of inert material such as brick, concrete, or stone pieces. Soil with decayable material such as
wood, metal, or vegetation is not acceptable.

At this time, the moisture content of the on-site soil is generally too high for proper placement
and compaction. Prior to compaction, some of the soil may require moisture reduction. During
warm weather, moisture reduction can generally be accomplished by disking, or otherwise
aerating the soil. At the time of construction, some of the soil may require the addition of
moisture prior to compaction. This should be performed in a controlled manner using a tank
truck with a spray bar, and the moistened soil should be thoroughly blended with a disk or
pulverizer to produce a uniform moisture content. Repeated passages of the equipment may be
required to achieve a uniform moisture content.

If the roadway is constructed during the winter season, fill materials should be carefully observed
to see that no ice or frozen soils are placed as fill or remain in the base materials upon which fill
is placed.

7.4 FILL AND BACKFILL PLACEMENT

Cohesive fill placed for pavement support should be compacted to a dry density of at least 95%
of the standard Proctor maximum dry density (ASTM D 698) of the soil. Well-graded granular
material, such as crushed limestone, placed for pavement support, should be compacted to 100%
of the standard Proctor maximum dry density. The moisture content of fill at the time of
compaction should generally be within +3% of the optimum moisture content of the material as
determined by the standard Proctor compaction test. Fill should be placed in loose lifts not in
excess of 8 inches thick, and compacted to the aforementioned criterion. However, it may be
necessary to place fill in thinner lifts to achieve the recommended compaction when using small
hand-operated equipment.

Backfill placed next to below-grade structures should be compacted with hand-operated
compaction equipment and not large self-propelled or machine-operated equipment. The
operation of large pieces of equipment adjacent to a structure can result in overcompaction and
excessive lateral earth pressure against the structure.

7.5 GROUNDWATER CONSIDERATIONS

Groundwater was not encountered during drilling, and groundwater seepage is not anticipated at
the depths of grading planned for the roadway. However, if groundwater seepage does occur, it is
believed the groundwater can be handled by shallow swales, with a sump and pump arrangement,
as necessary. If groundwater seepage or moist conditions become evident within the subgrade,
care must be taken not to disturb the exposed soil. Equipment should not operate directly on
saturated subgrade areas.
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8.0 CONSTRUCTION OBSERVATION AND TESTING

It is recommended that TSi be retained during construction to perform testing and observation
services for the following items:

= observation of the exposed roadway subgrade, after removal of the existing pavement, base
aggregate, or topsoil, and during proofrolling and recompaction;

= placement and compaction of fill and backfill materials;
= placement and compaction of the pavement aggregate base; and

= placement and quality assurance testing of the pavement materials.
These quality assurance services should help to verify the design assumptions and maintain

construction procedures in accordance with the project plans, specifications, and good
engineering practice.
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9.0 REPORT LIMITATIONS

This report has been prepared for the exclusive use of HORNER & SHIFRIN, INC. for specific
application to the subject project. The recommendations contained in this report have been made
in accordance with generally accepted soil and foundation engineering practices; no other
warranties are implied or expressed.

The assessments and recommendations submitted in this report are based in part upon the data
obtained from the test borings. The nature and extent of variations away from the borings may
not become evident until construction. If variations then appear evident, it may be necessary to
re-evaluate the recommendations of this report.

This report was prepared for design purposes only and may not be sufficient to prepare an
accurate construction bid. Contractors reviewing this report should acknowledge that the
information and recommendations contained herein are for design purposes.

If conditions at the site have changed due to natural causes or construction operations, this report
should be reviewed by TSi to determine the applicability of the analyses and recommendations

considering the changed conditions. The report should also be reviewed by TSi if changes occur
in the roadway location, width, and type, or in the planned loads, elevations, or project concepts.

TSi requests the opportunity to review the final plans and specifications for the project prior to
construction to verify that the recommendations in this report are properly interpreted and
incorporated in the design and construction documents. If TSi is not accorded the opportunity to
make this recommended review, we can assume no responsibility for the misinterpretation of our
recommendations.
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