(https://gechazards.usgs.qov/secure/designmaps/us/). The accelerations are based
on the 2009 NEHRP Recommended Seismic Provisions, which makes use of the
2008 USGS seismic hazard data. The acceleration values obtained from this
application were then adjusted, as recommended by the USGS, to obtain the 2%
probability in 50 years mapping accelerations, as presented in the NYS Building
Code.

Using the Zip Code 14620 for the Rochester, New York area, the calculated
spectral response acceleration for Site Class “B” soils is 0.164g for the short period
(0.2 second) response (Ss) and 0.051g for the one second response (S;). For design
purposes, these spectral response accelerations must be adjusted for the Seismic
Site Class “D” soil profile determined for the project site.

Accordingly, the adjusted spectral response accelerations for Site Class “D” are as
follows:

e Short Period Response (Sws) - 0.262g

e 1 Second Period Response (Sw1) - 0.122g

The corresponding five percent damped design spectral response accelerations (Sps
and Sp;) are as follows:

e Sps- 0.1749

L] SD1 - 0.0819

5.80 PAVEMENT DESIGN

Pavement design recommendations are provided for construction of the new
pavement parking areas and access drives to accommodate the proposed College
Town Development. Pavement recommendations are provided for both a light duty
and a heavy duty asphalt concrete pavement structure, considering the fill subgrade
conditions encountered in the test borings. The light duty pavement section
recommended can be used for automobile parking only areas, while the heavy duty
pavement section recommended is for the entrances, access drives and parking
areas which will be subject to more frequent traffic and/or truck and bus traffic.
Both sections are based on the assumption that the subgrades will be prepared as
discussed in Section 5.90.5. A stabilization/separation geotextile is recommended
beneath the subbase course of the pavement sections.
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Light Duty Asphalt Concrete Pavement (Automobile Only Parking Areas):

1.5 inches - Top Course

2.0 inches - Binder Course
12 inches - Subbase Course*
Geotextile

Heavy Duty Asphalt Concrete Pavement (Entrances, Access Roads and Areas Used
by Trucks, Buses, etc.):

1.5 inches - Top Course

3.5 inches - Binder Course
15 inches - Subbase Course*
Geotextile

*It may be necessary to increase the subbase thickness in some areas to improve
subgrade conditions and to promote drainage to underdrains, etc, as discussed below.

Materials for the above pavement structure components should consist of the
following:

A. Asphalt Concrete Top Course - NYSDOT Standard Specifications, Item No.
403.198902 - Hot Mix Asphalt, Type 7 Top Course.

B. Asphalt Concrete Binder Course - NYSDOT Standard Specifications, Item
No. 403.138902 - Hot Mix Asphalt, Type 3 Binder Course.

C. Subbase Course — Should comply with NYSDOT Standard Specifications,
Item No. 304.12 - Type 2 Subbase.

D. Geotextile - Woven polypropylene stabilization/separation geotextile (i.e.,
Mirafi 500X or approved suitable equivalent).

Reclaimed Asphalt Pavement (RAP) obtained from milling of the existing pavement
structure or Recycled Concrete Aggregate (RCA) obtained from suitable off-site
sources will also be acceptable for subbase material provided the material complies
with NYSDOT Standard Specifications, Section 304-2.02.

If existing subbase, RAP or RCA materials are used for the subbase layer, they should
generally be placed in the lower 2/3 of the design subbase course. We would
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recommend the remaining portion of the subbase course be new subbase material as
described above.

Proper grading and drainage of the pavement structure is recommended to help
limit potential frost action and improve pavement structure life and performance.
Under-drains, connected to the site storm water drainage system, are recommended to
drain the pavement subgrades and the subbase layer and limit the potential for frost
action. Accumulation of water on pavement subgrades can be avoided by grading the
subgrade to a slope of at least 2 percent to drain to the underdrain system.

5.90 SITE PREPARATION AND CONSTRUCTION

5.90.1 Construction Dewatering

Construction dewatering will be required for surface water control and for
excavations, which encounter groundwater conditions. Surface water should be
diverted away from and prevented from accumulating on exposed soil subgrades. The
exposed soil subgrades will be susceptible to strength degradation in the presence of
excess moisture. Surface water should be controlled with diversion berms, swales, and
proper site grading.

The silty clay and clayey silt soils are not expected to yield vast quantities of water,
however, more substantial seepage can be expected from more pervious fill soils
and materials, as well as from indigenous, non-plastic, sand and silt soils. The more
granular and non-plastic soils will also be more susceptible to subgrade and
excavation side wall instability, if not properly dewatered. We note that more
substantial amounts of groundwater could be encountered where existing fill
extends below the groundwater surface. The amount of groundwater, which will be
encountered in the excavations will vary with location on the site and will be
dependent on the size and depth of the excavation, the actual soil and groundwater
conditions present along with the time period the excavation must remain open.

Generally it is expected that excavations which do not extend more than a couple of
feet below the groundwater can be dewatered with the use of sump and pump
methods of dewatering. Placement of a working mat/drainage stone layer, installed
in the bottom of basement, below grade parking and pit structure excavations, in
conjunction with sump and pump methods of dewatering, can be used to help
control groundwater conditions where the excavations do not extend more than a
few feet below the groundwater level. The working mat/drainage layer could also
be incorporated to provide permanent under-slab drainage.
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More substantial methods of dewatering, such as deep sumps, deep wells and/or
vacuum well points, could be necessary at locations where excavations must extend
further below the groundwater and/or where more free draining or pervious soils
are present.

In all cases, it is recommended that dewatering be implemented prior to excavation
below the groundwater. Groundwater conditions should be maintained at least 1 to
2 feet below the excavation bottom until construction is complete and the
excavation is backfilled.

The construction dewatering should be planned and implemented only by
Contractors experienced in these conditions. It is also recommended that
dewatering plans and procedures be reviewed with the Engineer prior to
implementation. Dewatering plans should include implementation of measures to
control erosion, sedimentation and the migration of soil fines along with a monitoring
and maintenance plan.

5.90.2 Excavation and Spread Foundation Construction

Excavation to the proposed bearing grades for spread foundation construction should
be performed using a method which reduces disturbance to the bearing grade soils.
Any existing foundations, structures, along with all fill, organics, or otherwise
deleterious soil material beneath the proposed foundation bearing grades should be
removed. The indigenous soil bearing grades should be observed and evaluated by a
representative of Empire, prior to placement of the foundation and/or any engineered
fill materials. Placement and compaction of Structural Fill beneath foundations
should also be observed and tested by a representative of Empire.

The indigenous soils will be sensitive to disturbance and strength degradation when
in the presence of excess moisture. All soil bearing grades for foundation
construction should be protected from precipitation and surface water. In addition,
groundwater should not be allowed to accumulate on and potentially soften and
degrade the bearing subgrades. The bearing grades should not be allowed to freeze,
either prior to or after construction of foundations. If bearing grades are not protected
and degrade, they must be undercut/removed accordingly.

Where foundations are constructed directly on the indigenous soil bearing grades,
and where construction of the foundations proceeds during seasonal wet periods
and/or the foundations will not be constructed on the same day of the excavation, it
may be desirable to place a 2 to 3-inch thick lean concrete “mud-mat” in the
excavation bottom, to help protect the exposed subgrades and provide a suitable
working surface for the foundation construction.
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Foundation excavations should be backfilled as soon as possible and prior to
construction of the superstructure. It is recommended that foundation excavations,
within slab on grade areas and adjacent pavement and sidewalk areas be backfilled
with a Structural Fill or Suitable Granular Fill, as recommended in Appendix F. On-
site soils may be used for backfill and site grading in non loaded landscape areas.

5.90.3 Driven Pile Installation

Driven H-piles should be equipped with a driving shoe to limit potential damage
when driving through any obstructions in the fill soils and into the Dolostone
bedrock. Driven pipe piles and/or H-piles should be driven to practical refusal
using a suitable pile hammer producing the energy necessary to drive and test the
piles, yet not overstress the piles. Practical refusal can generally be assumed to
have been obtained when about 5 blows have been recorded for less than % inch of
pile penetration, when the pile reaches the predetermined bedrock elevation. The
pile contractor should confirm the final pile driving criteria, through the use of an
appropriate wave equation analysis using the actual pile, hammer and cushions that
will be used for the project.

As mentioned above, an appropriate number of piles will need to be dynamically
tested in accordance with ASTM D 4945 — ““Standard Test Method for High Strain
Dynamic Testing of Piles” to confirm the driving criteria and to evaluate that the
pile capacity has been obtained with an adequate factor of safety (i.e. Factor of
Safety of 2.0 or greater), as required by the Building Code of New York State.

Pile stresses should not exceed 85% of the pile yield stress. Plumbness of the piles
should be maintained within 1% of the total length. Any misaligned or damaged piles
should be replaced.

A qualified individual should observe all pile driving and should prepare an
individual pile driving report for each pile installed. The report should include, pile
number and location, hammer and cushion types, pile size and material, installed
length, blows per foot, unusual conditions encountered during driving, top of pile
elevation following driving and notes on any necessary re-striking. Installed piles
should be monitored for potential heaving during installation of adjacent piles. Any
piles which heave should be re-driven and reseated as appropriate. Following
driving the inside of the pipe pile should be inspected, before concreting, to assure
that no damage occurred during driving. Any damaged piles should be removed
and replaced.
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