May 29, 2019
Project No. 180310E001
Snohomish County Fire Protection District No. 5
P.O. Box 149
Sultan, Washington 98294
Attention:

Mr. Merlin Halverson, Fire Chief

Subject:

Pavement Recommendations
Public Safety Center
33021 Cascade View Drive
Sultan, Washington

Dear Mr. Halverson:
We are pleased to present the following pavement recommendations for the planned access
and parking areas for the Public Safety Center project in Sultan, Washington. These
recommendations are based on our understanding of the project from discussions with the
project team. We are familiar with the project through our participation to date, which included
completion of subsurface explorations and preparation of a geotechnical engineering report,
dated August 22, 2018.
We understand that gravel and asphalt driveways and parking lots, and a concrete apron area,
are proposed for the project. Pavement areas should be prepared in accordance with the “Site
Preparation” section of our August 22, 2018 report. If the stripped native soil or existing fill
pavement subgrade can be compacted to 95 percent of American Society for Testing and
Materials (ASTM) D-1557 and is firm and unyielding, no additional overexcavation is required.
Soft or yielding areas should be overexcavated to provide a suitable subgrade and backfilled
with structural fill.
The pavement sections included in this letter are for driveway and parking areas onsite and are
not applicable to right-of-way improvements. At this time, we are not aware of any planned
right-of-way improvements; however, if any new paving of public streets is required, we should
be allowed to offer situation-specific recommendations.
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Asphalt Pavement
The exposed ground for pavement areas should be recompacted to 95 percent of
ASTM D-1557. If required, structural fill may then be placed to achieve desired subbase
grades. Upon completion of the recompaction and structural fill, the proposed pavement
section consisting of 2 inches of hot mix asphalt (HMA) underlain by 4 inches of 1¼-inch
crushed surfacing base course is the recommended minimum in areas of planned passenger
car access and parking. A geotextile separation fabric, such as Mirafi 500X or approved
equivalent, should be used between the base course and the underlying soil subgrade. In
driveway areas subjected to heavier loads, such as that from delivery or fire trucks, a minimum
pavement section consisting of 3 inches of HMA underlain by 2 inches of 5/8-inch crushed
surfacing top course and 6 inches of 1¼-inch crushed surfacing base course is recommended.
The crushed rock courses must be compacted to 95 percent of the maximum density, as
determined by ASTM D-1557. All paving materials should meet gradation criteria contained in
the current Washington State Department of Transportation (WSDOT) Standard Specifications.
Depending on construction staging and desired performance, the crushed base course material
may be substituted with asphalt treated base (ATB) beneath the final asphalt surfacing. The
substitution of ATB should be as follows: 4 inches of crushed rock can be substituted with
3 inches of ATB, and 6 inches of crushed rock may be substituted with 4 inches of ATB. ATB
should be placed over a native or structural fill subgrade compacted to a minimum of
95 percent relative density, and a 1½- to 2-inch thickness of crushed rock to act as a working
surface. If ATB is used for construction access and staging areas, some rutting and disturbance
of the ATB surface should be expected. The general contractor should remove affected areas
and replace them with properly compacted ATB prior to final surfacing.
Gravel Surfacing
Gravel-surfaced driveways and parking areas should be constructed to support heavy loads,
such as that from delivery or fire trucks. We recommend a minimum section consisting of
6 inches of 5/8-inch crushed surfacing top course overlying 12 inches of 1¼-inch crushed
surfacing base course. The crushed rock courses must be compacted to 95 percent of the
maximum density, as determined by ASTM D-1557. A geotextile separation fabric, such as
Mirafi 500X or approved equivalent, should be used between the base course and the
underlying soil subgrade.
Portland Cement Concrete Pavement
Based on our review of the “Rigid Pavement Design Catalog” presented in the 1993 AASHTO
Guide for Design of Pavement Structures, the recommended minimum rigid pavement section
for the apron area would be as follows: 7 inches of Portland Cement Concrete (PCC) overlying
8 inches of crushed surfacing base course material per WSDOT 9 03.9(3), compacted to a
minimum of 95 percent of maximum dry density as defined by ASTM D-1557. The base course
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material should be underlain by engineering fabric, such as Mirafi 500X, to act as a separator
between the rock and the underlying silty subgrade.
Design of concrete slabs is a function of concrete strength, reinforcement steel, and the
anticipated loading conditions for the slab, and the design of PCC driveway or apron areas that
will be crossed by heavy fire-truck traffic should be designed by a structural engineer. For
structural design purposes, a vertical modulus of subgrade reaction of 150 pounds per cubic
inch (pci) should be expected for concrete slabs constructed over at least 12 inches of properly
placed and compacted structural fill or 95 percent compacted native soils. The concrete should
have a minimum 28-day compressive strength of 5,000 pounds per square inch (psi). We
recommend a nominal steel reinforcement grid consisting of #5 bar placed 18 inches on center.
The project structural engineer should review the recommended reinforcement for
concurrence with structural design requirements. The concrete should be properly cured a
minimum of 7 days immediately after placement. All concrete should contain 5 percent
entrained air for freeze-thaw protection and be placed at a maximum 2.5-inch slump. The wear
surface should be textured with a coarse metal broom or rake finish to provide skid resistance.
To allow for an orderly arrangement of the cracking that concrete naturally undergoes during
curing, we recommend placement of control joints in accordance with Portland Cement
Association guidelines.
We trust this information meets your current needs. Please do not hesitate to contact us if you
require additional information or have any questions.
Sincerely,
ASSOCIATED EARTH SCIENCES, INC.
Kirkland, Washington

Bruce L. Blyton, P.E.
Senior Principal Engineer
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