GEOCAL e

GEOSCIENCES & ENGINEERING

April 29, 2024

Jeff Holste, PE, CFM

Water Resources Engineer
Wilson & Company, Inc.

900 South Broadway, Suite 220
Denver, Colorado 80209

RE: East 48 Avenue Bridge Levee Pavement Re-evaluation
National Western Center
City and County of Denver, Colorado

Dear Mr. Holste:

This letter provides our amended pavement design and subgrade preparation recommendations for the East 48t
Avenue crossing of the levee along the west bank of the South Platte River, adjacent to the National Western Center
(NWC), in the City and County of Denver (CCD), Colorado. Geocal, Inc. (Geocal) has previously provided pavement
design recommendations for East 48" Avenue in our geotechnical report, Exploration and Pavement Design Report —
48 Avenue Storm System Improvements, dated April 5, 2023 (Project No. G21.1975.000). The recommendations
provided in that report remain valid, except as modified herein. The additional work for this project was done in
accordance with Geocal’s contract amendment with Wilson & Company, Inc. (Wilson), dated February 20, 2024.
Recommendations pertaining to the foundation design of the bridge or other structures are not part of our scope.

Proposed Construction: Based on information provided by Wilson, we understand that, as part of the
improvements to the NWC, a new single-span bridge will be constructed to carry the new alignment of East 48t
Avenue (east of Washington Street) over the South Platte River. To accommodate the new bridge, the existing levee
(operated and maintained by the United States Army Corp of Engineers) located on the west side of the South Platte
River will be heightened by approximately five feet at the proposed western bridge abutment location, based on the
plans provided by Wilson (dated December 21, 2023). The provided plans also show that the levee alignment at the
bridge location is expected to shift to the west approximately 40 feet to accommodate the new bridge structure. New
engineered fill will cover the levee at the proposed bridge location to support the pavement structure of East 48t
Avenue. The plans indicate that the top of the realigned section of the levee at the proposed bridge location will be
approximately 2% feet below the top of the new pavement.

Subgrade Material: As shown in our previous geotechnical report, we performed a geotechnical exploration along
the alignment for the new 48" Avenue storm system. As a part of this project, we drilled three borings along East
48" Avenue (east of Washington Street). Those borings were drilled to depths of approximately 20 feet below
existing grades and encountered predominantly well to poorly graded sand and gravel with variable amounts of silt
and clay. A sample of silty sand tested had an R-value of 33, and a sample of lean clay had an R-value of 11.
Additionally, Geocal conducted a subgrade exploration for a separate NWC project on the levee itself which
consisted of drilling three borings. Those results are provided in our geotechnical report, Subsurface Exploration
Report, NWC Levee Improvements, dated July 10, 2020 (Project No. G20.1832.008). The existing levee material
generally consisted of silty clayey sand with variable amounts of gravel.

As of this letter, the composition of the embankment fill intended for use to support East 480 Avenue (outside of the
levee section) has not been decided. However, Wilson indicated that they are considering using the existing material
excavated near our Borings P-1 and P-2 drilled for installation of the storm system/box culvert (south of East 48t
Avenue). Based on the cross-section of the proposed storm alignment near the levee, the invert depth of the
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proposed culvert would bear in soil consisting predominantly of poorly graded sand and gravel. Based on our
experience with other projects associated with the NWC, we recommend that the new embankment fill, placed

outside of the levee prism, should meet the following criteria:

Maximum particle size of two inches,

Less than 35% passing the No. 200 sieve,
Liquid Limit less than 25, and

Plastic Index less than 10.

Following these criteria equates to a granular soil having an AASHTO classification of A-2-4 or better. The soil
encountered in our borings that Wilson would like to reuse may meet these criteria, but gradation and Atterberg limits
testing will be needed on a stockpile of the material to confirm the suitability prior to use. We understand that the
embankment fill used will need to be approved by CCD. However, we anticipate that the proposed levee realignment
section will consist of a sandy lean clay engineered fill (material with a suitable amount of fines to reduce
permeability). At the proposed East 48" Avenue bridge location, this new layer of levee fill material is shown on the
plans to have a maximum thickness of approximately 10 feet and have a crown width of approximately 10 feet. The
plans also show that the levee has a side slope (on the west side of the levee) of 3H:1V (horizontal to vertical). The
soil supporting the pavement section at the crossing as well as the new levee material should be prepared as
outlined in our previous reports (both G21.1975.000 and G20.1832.008). Failure to adequately compact/properly
place either the levee fill or the embankment fill at the levee crossing could result in settlement of the subgrade,
which could lead to cracking and degradation of the pavement structure. To minimize the magnitude of the
settlement, the following subgrade recommendations should be considered:

e To strengthen the contact of the embankment fill and the new levee fill, the embankment fill should be keyed
or benched into the levee material slope in accordance with Section 203.06 of the 2023 CDOT Standard
Specifications for Road and Bridge Construction.

o A geotextile separator fabric should be placed between the embankment fill and levee fill to help prevent the
migration of fines into the embankment fill. Separation fabric should meet the requirements of Item 12 of the
2021 MGPEC Pavement Design Standards and Construction Specifications (MGPEC Specifications).

o The embankment fill at the levee crossing should be properly drained so as to reduce the hydrostatic
pressure build-up below the pavement should seepage through the levee fill occur.

Pavement Design: After discussions with Wilson, we understand that the traffic data that we used for the original
pavement design for East 48t Avenue (shown in our previous report) is the most recent traffic data available. No
new pavement designs were conducted for this re-evaluation, and the previously recommended pavement sections
are still applicable for the East 48! Avenue pavement. If new traffic data becomes available, we should be notified to
re-evaluate our pavement design.

From our previous report, we understand that Wilson is designing the road using one of our recommended pavement
design options assuming an Equivalent Single Axle Load (ESAL) of 6.5 million. As the plans show, either of our
recommended pavement options (either nine inches of Hot Mix Asphalt (HMA) over 12 inches of Mechanically
Stabilized Base (MSB) or 10% inches of HMA over 12 inches of Aggregate Base Course (ABC)) fit within the
approximately 27 feet of distance from the top of the pavement to the top of the crown of the levee fill material at the
crossing. Although, at the levee crossing, we recommend the HMA design using the 12 inches of MSB as the
associated geogrid would help strengthen the subbase and could provide potential resistance from the effects of
differential settlement, should settlement of the subgrade occur at the levee crossing.

Alternatively, a Portland Cement Concrete Pavement (PCCP) section with a minimum thickness of 10 inches could
be used for East 48" Avenue at the levee crossing. The PCCP should extend across the critical levee section,
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anywhere the levee fill material is within the top two feet of the pavement subgrade. At a minimum, we recommend
the PCCP extend at least 50 feet along the roadway alignment, to span the anticipated 10-foot crown width of the
levee and at least 20-feet along the east and the west approaches to the critical levee section. A layer of ABC
material should be included below the PCCP. We recommend an ABC layer thickness of six inches; however, a
variable layer thickness (less than six inches thick) may be required at the levee crossing to satisfy grade
requirements. To provide additional strength, a layer of geogrid should be placed at the base of the ABC.

Portland Cement Concrete Pavement: PCCP should consist of an approved mix design by a qualified engineer, in
accordance with Item 30 of the 2021 MGPEC Specifications and meet the requirements for CDOT Class 1 Sulfate
resistance. PCCP should be doweled and tied in accordance with Item 32.2 of the MGPEC Specifications. The
PCCP should extend the full width of the roadway and be continuous with or fully support the curb and gutter (if
applicable).

Hot Mix Asphalt Pavement Overlay: An asphalt overlay on the concrete pavement at the levee crossing may be
considered, to provide continuity with the remainder of East 48! Avenue, which is expected to be asphalt paved. At
a minimum, we recommend the asphalt overlay be continuous with the top lift of the East 48 Avenue asphalt
pavement, which is anticipated to consist of two inches of Grading SX (100) PG 76-28. Reflection cracking can
manifest with relatively thin asphalt overlays on concrete pavement, especially at the joints between concrete slabs.
Crack and joint sealing should be performed on a frequent basis as new cracks appear and sealant fails.

We appreciate the opportunity to assist with this project. If you have any questions or need additional information,
please feel free to give us a call.

Sincerely,
GEOCAL s
2 il -
By: Matthew B. Coen, P.E. Reviewed by: Nur Hossain, Ph.D., P.E.
Project Engineer Principal Engineer
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