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The Mountains to Sound (MTS) Greenway Trail is an approximately  
100-mile regional trail system that connects the Seattle waterfront with 
Central Washington. This important trail system is used by both pedestrians 
and cyclists for recreational and commuting purposes. Within Bellevue, 
there are significant gaps and barriers in the MTS Greenway Trail.

In 2008, the City of Bellevue (City) partnered with the Mountains to  
Sound Greenway Trust, which acquired a grant from the National Scenic 
Byways Program to study the 3.6 miles of trail gap within Bellevue.  
The Mountains to Sound Greenway Trust was organized in 1991 to 
protect the forested corridor of Interstate 90 (I-90), from Seattle through 
the Cascade Mountains, from urbanization so that current and future 
generations can enjoy the scenic, recreational, and historic qualities and 
amenities along the 100-mile corridor. The Trust’s success in conserving 
more than 130,000 acres of scenic and recreational lands led to the 
designation of the MTS Greenway Trail as a National Scenic Byway in  
1998 and as a National Heritage Area on March 12, 2019.

In 2010, the City began work on the Eastgate/I-90 land use and 
transportation project. Through extensive public outreach, this project’s 
Citizen Advisory Committee endorsed the proposed MTS Greenway Trail 
alignment along the south side of I-90.

“ The City of Bellevue’s new segment of the Mountains to Sound Greenway Trail from I-405/I-90 interchange to 132nd Place SE provides a critical link to the 
future east-west route between densely-populated Puget Sound urban areas to forests, farmlands, and into the foothills of the Cascade Mountains.  
This important trail segment provides opportunities for commuting, recreation, and daily business on a safe, enjoyable, non-motorized route  

through the diverse neighborhood of Factoria, providing meaningful improvements to active transportation and outdoor access for all.” 
– Amy Brockhaus, Deputy Director, Mountains to Sound Greenway Trust

Centered Elguezabal (City Admin Staff), Bill Chapman (Mountains to Sound  
Greenway Trust Board of Directors), Jeremy Barksdale (Bellevue City Councilmember), 
Jared Nieuwenhuis (Bellevue Deputy Mayor), Lynne Robinson (Bellevue Mayor),  
Jennifer Robinson (Bellevue City Councilmember), Rick Larson (US Congressman,  
2nd District), Janice Zahn (Bellevue City Councilmember), Vandana Slatter  
(State Representative, 48th District), Alex Krieg (Director of Access & Integration,  
Sound Transit), Chris Masek (City of Bellevue Project Manager)

Project Background and Introduction

Ribbon cutting was held on January 7, 2022
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In December 2012, the City completed the MTS Greenway Trail Study, 
which included public outreach, conceptual engineering, and the 
development of an implementation strategy to complete the alternative trail 
analysis endorsed in 2010.

The City received two federal grants in 2013 and 2014 to begin design on 
the western sections of the MTS Greenway Trail I-405 to 132nd Avenue 
SE Project. The project was designed with a combination of City staff and 
support from David Evans and Associates, Inc. (DEA), HNTB, KPG, and 
Landau Associates. The design was broken into several phases to make it 
more competitive for construction funding. This project is the first of many 
phases to complete the gap in the MTS Greenway Trail within the City of 
Bellevue. 

The MTS Greenway Trail I-405 to 132nd Avenue SE Project constructed  
a new 12-foot-wide pedestrian-bicycle trail that includes a tunnel crossing 
under I-405 to eastbound I-90 ramps and the bridge over Factoria 

Boulevard SE. Portions of the trail were relocated to improve vehicle 
capacity for the eastbound I-90 off-ramp to the Factoria area, helping to 
avoid long backups onto the highway and improving safety. The project also 
dramatically improves safety for pedestrians and bicyclists by separating 
them from vehicle traffic. 

Because the project is partially located within Washington State 
Department of Transportation (WSDOT) limited access, it required extensive 
coordination with WSDOT during design and construction. Elements of the 
project including the tunnel and soldier pile walls adjacent to I-90, which 
were designed to be forward compatible with the WSDOT I-405, Renton to 
Bellevue – Corridor Widening and Express Toll Lanes Design-Build Project 
that is currently under construction. 

Construction was funded with State Connection Washington Funds that 
totaled $15.9 million and local funds that totaled $5.2 million. 
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The completion of the MTS Greenway Trail I-405 to 132nd Avenue NE Project 
fills in the first gap in this regional trail, allowing users to safely navigate through 
the I-90/I-405 interchange and highly congested Factoria area of Bellevue. 

The project provides the following improvements:

• 2,800 linear feet of separated 12-foot paved multi-use trail

• 26,800 square feet of soldier pile walls with carved mountain shotcrete finish

• 6,400 square feet of geosynthetic walls with carved mountain shotcrete finish

• 172 feet of precast concrete tunnel 

• 407-foot-long pedestrian bridge

• 842 linear feet of right lane on the I-90/Richards Road off-ramp

December 2012

city of bellevue
transportation Department

Mountains to sound Greenway

Trail STudy

Mountains to Sound Greenway Trail 
from I-405/I-90 to 132nd Avenue SE

I-90/Richards Road off-ramp lane extension
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CONSTRUCTION MANAGEMENT TECHNIQUES
Value Engineering Change Proposals
The contractor, IMCO General Construction, proposed two Value 
Engineering Change Proposals (VECPs), and the City agreed to the 
proposals. The contractor implemented the two VECPs in order to reduce 
project costs and accelerate the construction schedule by:

1. Eliminating approximately 2,000 square feet of proposed geosynthetic 
wall at the west end of the trail and replacing it with grading of the slope 
at a ratio of 2:1. This change allowed the contractor to build the slope for 
the new trail while keeping the existing trail operational for the multi-modal 
users. This VECP saved the project $105,348.

2. Eliminating all of the custom-made form liners and replacing the wall 
finish with mountain scenery sculpted shotcrete. This change saved the 
project approximately $125,000 because less labor was required to sculpt 
the shotcrete. In addition, 18 working days were saved by eliminating the 
time it would have taken to set and reset the form liners on seven walls.

Geosynthetic wall with shotcrete sculpted mountains

Artist sculpting mountain scenery on wall

CRITERION 1
Construction Management 
and Project Schedule

Western end of trail tying into existing trail at I-405/I-90 with 2:1 slopes in lieu 
of retaining wall
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Construction Staging/Traffic Control to Minimize Public Disruption
DEA and the City worked closely with WSDOT during design to develop  
a comprehensive traffic control plan to construct the project. The project 
is located in a heavily congested area which limits the amount of work that 
could be completed during the day. To minimize disruption to the public, 
work adjacent to the freeway ramps was required to be completed at night. 
Some of the work required nighttime closures of the I-90/Richards Road 
off-ramp. 

To construct the new tunnel for the trail under the ramps of I-405 
northbound and southbound to eastbound I-90, the ramps had to be  
closed for 54.5 hours over a weekend. The contractor completed the work 
in 47 hours. During this weekend closure, the contractor removed the  
ramp pavement, excavated approximately 3,200 cubic yards of material, 
placed and backfilled the precast tunnel, and repaved and striped the 
I-405 to eastbound I-90 ramps. 

In order for the contractor to complete the widening and paving work on  
the I-90/Richards Road off-ramp, the City and the contractor negotiated 
with WSDOT to close the off-ramp from 10 p.m. Friday night to 5 a.m. 
Monday morning. This work was originally planned to be completed using 
many nighttime ramp closures. Doing all of the work over one weekend 
minimized the impact to the public and allowed the contractor to complete 
the work with one mobilization.

Additional Traffic Control Measures and Approximate Order of Work
The following list summarizes the approximate order of work and additional 
traffic control measures that the contractor implemented to construct 
specific elements of the project, as shown on the project construction  
order of work figure below. 

• Drilled shafts for bridge pier construction: Completed during the 
nighttime I-90/Richards Road off-ramp closure.

• Wall 1.1 and Wall 2.7 construction: Completed using daytime lane 
closures of SE 36th Street.

• Bridge construction continued concurrently with Wall 1.1 construction.

Tunnel and wall construction at I-405 NB/SB Ramps to I-90 EB

Trail and tunnel under I-405 ramps Precast concrete tunnel segments
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• Bridge construction took place at night during the off-ramp closure.

• West end civil and grading work: Completed during nighttime  
ramp closure.

• Walls 2.2B, 2.3, and 2.4 construction: Completed during nighttime  
ramp closure.

• Tunnel installation: Completed during full weekend closure of the  
I-405 to eastbound I-90 ramps and during the limited weekend closure 
of the I-90/Richards Road off-ramp. 

• Wall fascia installation of Walls 1.1, 2.7, 2.2B, 2.3, and 2.4: Completed 
during daytime hours.

• Walls 2.5 and 2.6 construction: Completed during daytime hours.

• I-90/Richards Road off-ramp widening and repaving: Constructed over  
a single weekend closure.

• Walls 2.5 and 2.6 fascia installation: Completed during daytime hours. 

Project Schedule
The project began with a limited Notice to Proceed on August 26, 2019.  
A full Notice to Proceed was issued on September 23, 2019. The project 
was substantially complete and opened to the public on March 29, 2021.

Change Orders
The contract documents provided 310 working days and a physical 
completion date of December 31, 2020. 

Two different change orders increased the working days to 349:

• Change Order #4 – Added four days to the contract (change from  
310 working days to 314 working days for relocating unanticipated  
utility conflicts).

• Change Order #15 – Added 35 days to the contract (change from  
314 working days to 349 working days).

Approximate Construction Order of Work
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and closures. The City and the contractor used the following platforms to 
provide information to the public:

• The City’s MTS Greenway Trail I-405 to 132nd Avenue SE project website
• City construction alert mailers 
• Weekly project updates on the City’s news website 
• The City’s social media: Twitter feed and Facebook posts 
• NextDoor posts 

In addition, the City staff provided regular email communication regarding 
construction activities to the neighboring businesses, including Bellevue 
Honda and T-Mobile, to ensure safe ingress and egress to and from their 
driveways.

Due to the outbreak of COVID-19 in 2020, new safety measures were 
required by the City and the contractor. On April 1, 2020, the contractor 
submitted a project-specific COVID-19 Plan to minimize the spread of 
COVID-19. This COVID-19 Plan included:

• Medical screenings, which were conducted daily by the designated 
COVID-19 supervisor for all personnel (City, contractor, subcontractors, 
and visitors) accessing the site daily. 

• Discussion of guidelines and procedures at weekly safety meetings with 
the crew to keep them current on restrictions and jobsite conditions.

One positive COVID case was detected among workers at the jobsite and 
was handled per the protocols set forth in the contractor’s COVID-19 Plan. 
These protocols included contract tracing of other potential exposures and 
mandatory quarantine of identified exposed individuals until either: (1) 
they had quarantined 14 days and exhibited no symptoms, or (2) they had 
received negative test results, exhibited no symptoms, and were cleared by 
their home county Department of Health as an essential worker to return to 
work following a “Return to Work” checklist.

The contractor held weekly safety briefings with all construction personnel. 
In addition, contractor personnel were used to escort any non-project 
personnel safely onto/through the project site.

As of December 8, 2020, 38,415 worker hours have been logged on the 
project without a lost-time injury.

MEASURES IMPLEMENTED FOR OVERALL SAFETY OF  
THE WORKERS AND GENERAL PUBLIC
Various communication platforms were used to keep the neighboring 
businesses, public, police, and emergency services updated on construction 
activities. The updates provided information regarding expected contractor 
activities, hours of work, and traffic control measures, including delays 

CONSTRUCTION ALERT

Mountains to Sound Greenway Trail • I-405 to 132nd Avenue SE

Description

The Bellevue Transportation Department is about 

to begin construction on the first phase of the 

Mountains to Sound Greenway Trail from I-405 to 

132nd Avenue SE. When complete, this segment will 

extend the existing trail from Factoria Boulevard SE to 

approximately 132nd Avenue SE. 

The following will be constructed to improve safety 

for pedestrians and bicyclists:

• Construct a pedestrian/bicycle bridge over 

Factoria Boulevard SE.

• Build a tunnel under the existing I-405/eastbound 

I-90 ramps.

• Relocate portions of the trail and install an 

additional lane to the I-90 eastbound off-ramp to 

Factoria Boulevard SE.

The Mountains to Sound Greenway Trail is a 100-

mile corridor along I-90, stretching from the Seattle 

waterfront to Ellensburg in Central Washington and 

is designated as a National Heritage Area. More than 

3.5 miles of trail, between Factoria Boulevard SE and 

SE Lakemont Boulevard, is planned for Bellevue, 

including the first segment from I-405 to 132nd 

Avenue SE. Future segments are planned for 132nd 

Avenue SE to 150th Avenue SE and SE Lakemont 

Boulevard.

What to expect

Construction is expected to begin in late September 

and be complete by the end of 2020. Expect weekday, 

weekend and night work. Construction schedules are 

subject to change.

For your safety 

Thank you for your patience during construction and 

for doing your part to be safe near the work zone.

Funding
Construction funding for the I-405 to 132nd Avenue 

SE segment is $17.7 million which includes $14 

million from the State’s Connecting Washington 

Funds.

Project Information

BellevueWA.gov/mtsgreenwaytrail

Kyle Thieme, construction inspector | 425-452-2870 

kthieme@bellevuewa.gov  

Chris Masek, project manager | 425-452-4619 

cmasek@bellevuewa.gov

August 2019

Not to scale

Several communication platforms were used to keep businesses, public, police, 
and emergency services up-to-date on the project status

CRITERION 2
Safety Performance
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POLICE AND EMERGENCY SERVICES 
Police and emergency services were updated on construction regularly to 
ensure that emergency routes remained open at all times. Police services 
were used to direct traffic for work at signalized intersections. 

TRAFFIC CONTROL
During construction, extensive coordination with WSDOT, the City, and the 
contractor for work at signalized intersections was necessary to implement 
traffic control plans that minimized impacts to the traveling public.  
The contract documents provided the contractor with the option to use the 
I-90/150th Avenue SE interchange as a haul route to get to the project site 
when the I-90/Richards Road off-ramp was closed. In addition, the City and 
WSDOT allowed full nighttime closures of the I-90/Richards Road off-ramp 
and SE 36th Street at Factoria Boulevard for the bridge girder installation. 

With the use of the approved traffic control plans, no construction-related 
vehicle accidents were experienced during construction of the project.

Factoria Boulevard and I-90/Richards Road off-ramp full closure for  
bridge girder installation

Soldier pile wall construction along SE 36th Street

Detour for SE 36th Street closure
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Public involvement was a key component to the MTS Greenway Trail I-405 
to 132nd Avenue SE Project. In-person, print, and digital communications 
were used to keep key stakeholders and the community informed of project 
progress. The City and the contractor worked with many of the surrounding 
businesses. The City also closely coordinated work with other city, state, 
and regional projects in the area.

Working with nearby business such as the AMC Theater, Honda of Bellevue, 
and T-Mobile was key to making this project successful. The City and the 
contractor together balanced the need to advance the project while limiting 
negative impacts to businesses. 

The AMC Theater was an important player in the project and allowed the 
contractor to use certain areas of its lot for parking and storage, which was 
available since the theater was not open during the pandemic. Without 
the use of these parking spaces, the project would have been much more 
complicated to find available construction parking and storage areas. 

The City and the contractor noted that the T-Mobile business was great 
to work with during the project. The City communicated frequently with 
T-Mobile staff throughout the project. In addition, the City was able 
to maintain a great relationship throughout the project with Anderson 
Construction, which was performing a large remodel on the T-Mobile 
campus at the time.

 

 

 
 
 
FOR IMMEDIATE RELEASE: Wednesday, June 17, 2020 
 
CONTACT: David Grant, Transportation Public Information Officer, 425-452-4397 or 
dgrant@bellevuewa.gov  
 
I-405 ramps to eastbound I-90 to close for weekend work 
 
BELLEVUE, Wash. – As part of Bellevue’s Mountains to Sound Greenway trail project, 
the northbound and southbound ramps from I-405 to eastbound I-90 will be closed from 
10:30 p.m. Friday, June 19, to 5 a.m. Monday, June 22.  
 
The weekend ramp closures are needed to construct a pedestrian and bicycle tunnel 
under the eastbound I-90 on-ramp. The overall project will improve safety for Mountains 
to Sound Greenway trail users, as well as for drivers using a different ramp from I-90 to 
Factoria Boulevard. 
 
Weekend travelers on I-405 in Bellevue should plan ahead to identify an alternate 
connection to reach eastbound I-90 during the closure. The Bellevue Way and 
Northeast 150th Street on-ramps to eastbound I-90 will remain open. 
 
The I-90 Trail for pedestrians and bicyclist will remain open all weekend; the I-405 Trail, 
from Southeast 38th Street to the I-90 trail, will be closed, with a signed detour in place. 
 
More project information is available on the Mountains to Sound Greenway trail web 
page.  
 

###  
 

 

“ I wanted to pass along our appreciation for opening up the 
additional lane in front of SE 36th Street. Having the additional lane open 

in front of the store reduced the traffic congestion significantly and for that 
we are grateful! Your team has been attentive to the flagging at our 

entrances and showed great care in front of our store.”
– Carrie Blanton, Honda of Bellevue Real Estate Director

Extensive communication with the 
adjacent stakeholders and community 
led to a highly successful project 

CRITERION 3
Community Relations



CITY OF BELLEVUE 12APWA Washington | 2022 Project of the Year Award 

• The project team worked with 
WSDOT on tree replacement 
requirements and to determine 
required tree replacement ratio.

The project team coordinated with 
the City’s permitting staff and the 
landscape architect for the WSDOT 
Northwest (NW) Region to replace 
trees as required in accordance 
with the replacement ratios in the 
WSDOT Roadside Policy Manual. 
A total of 40 trees were removed and were replaced with 102 new trees. 
The replacement trees consisted of Douglas fir, Hogan cedar, shore pine, 
hedge maple, and Tschonskii crabapple species that are well-suited to the 
constrained trail corridor. 

While constructing one of the solider pile walls, an existing 36-inch 
storm line that carries Richard’s Creek under I-90 and SE 36th Street 
was damaged. The City worked with the Washington State Department 
of Fish and Wildlife (WDFW) to obtain an Emergency Hydraulic Permit 
Approval to repair the pipe. The contractor was able to reroute the creek 
into an adjacent 48-inch storm pipe. The storm pipe repair was completed 
without any downstream damage. The City installed some mitigation plants 
downstream of the repair at the request of WDFW. 

Richards Creek crosses through the project area and parallels Factoria 
Boulevard and Richards Road. The project took the following environmental 
considerations into account, among others:

• The project complies with the City’s 2016 Storm Water Engineering 
Standards, portions of WSDOT’s 2014 Highway Runoff Manual and 
the 2005 Washington Department of Ecology Stormwater Management 
Manual for Western Washington

• The project includes stormwater outfalls ultimately drain to Richards 
Creek and to Mercer Slough, including:
 » The water quality was improved with the installation of best 
management practices such as amended soils, permeable pavement, 
rain gardens, compost amended biofiltration swales, and compost 
amended vegetated filter strips. 

 » The contractor implemented secondary treatment for stormwater 
treatment.

 » Baker tanks were present for all shaft construction.

• The contractor followed the project’s Construction Storm Water Pollution 
Prevention Plan for the duration of the project.

• The contractor was required to have a third-party Certified Erosion  
and Sediment Control Lead (i.e., a CESCL) on hand for the duration  
of the project. 

36" pipe carrying Richard's Creek Stormwater pipe repair

CRITERION 4
Environmental Considerations

Compost Amended 
Vegetated Filter 
Strips (CAVFS)

Tree Replacement

Bridge over I-90/Richards Road  
off-ramp looking west

Raingarden
Permeable Pavement
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FORWARD COMPATIBILITY
The design team worked with WSDOT to provide a design that was forward-
compatible with the I-405, Renton to Bellevue – Corridor Widening and 
Express Toll Lanes Design-Build Project. The forward-compatible project 
elements included:

• Extension of the pedestrian tunnel to 68 feet to accommodate the future 
I-405 northbound to I-90 eastbound ramp widening.

• Increase in the height of the upper soldier pile wall adjacent to SE 36th 
Street by 30% in order to accommodate future I-90 widening.

• Deeper piles and use of tiebacks for the lower soldier pile wall adjacent 
to SE 36th Street to provide global slope stability for the trail, including 
stability needed for the future I-90 construction.

CONSTRAINED SITE
The project site is surrounded by the nearby I-90/I-405 interchange, Factoria 
Boulevard, Richards Road, SE 36th Street, and the Factoria business area. 
The main challenges during project construction were to maintain access to 
businesses and keep traffic moving. To address these challenges, the project:

• Used consulting constructability experts Ott-Sakai to assist with developing 
a realistic project schedule and estimate given these unique site 
constraints.

• Used a tunnel system that is quick and simple to install.

• Minimized the use of ramp and road closures.

• Completed the work at night. 

UTILITY CONFLICTS
The project site is in the middle of a heavily developed area that includes 
many different types of utilities. The project had to navigate and work around 

these utilities. The following were some of the utility conflicts that the 
project encountered: 

• A 30-inch Seattle Public Utilities water pipe was located adjacent to a 
proposed bridge pier. To help resolve this potential conflict, the project 
conducted extensive subsurface utility investigation by excavating a 
4-foot by 6-foot hole to a depth of 10 feet to accurately locate the pipe 
and ensure that it did not conflict with the proposed bridge shaft.

• A Puget Sound Energy gas line was located using potholing. The gas line 
was determined to be less than 5 feet from one of the proposed bridge 
shafts. The project installed a plate and CDF to encase and protect the 
gas main before the shaft was constructed. 

• Richards Creek is contained within two parallel storm pipes—a 36-inch 
storm pipe and a 48-inch storm pipe—that cross under SE 36th Street, 
I-90, and Eastgate Way. The exact location of the 36-inch line was not 
clearly identified on the as-built plans. Both storm pipes have a buried 
depth of 30 feet and were too deep to locate with potholing methods.  
As part of the project, two soldier pile walls would cross these storm 

Night Work

CRITERION 5
Unusual Accomplishments 
Under Adverse Conditions
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Installing sheet piles around damaged 
pipe section

Pipe repair

• Because there were two parallel pipes carrying Richards Creek, the 
damaged pipe was plugged, and all flow was diverted to the 48-inch pipe 
until repair work was complete, thus minimizing adverse impacts  
to Richards Creek.

• A more accurate locate of both the 36-inch storm pipe and the 48-inch 
storm pipe was conducted using a hybrid approach that was a combination 
of sonar and laser scanning. The sonar data was oriented using known 
reference points to the laser scan to provide correct coordinate data for  
the underwater conditions. This innovative approach provided optimal 
accuracy for locating the 48-inch pipe to guide the placement of the 
remaining piles. 

SEISMIC DESIGN AND LIQUIFIABLE SOILS
The soil profile in the project area included a 5-foot to 15-foot seam of 
loose alluvium at the base of tall fills that is prone to liquefaction during a 
seismic event. Therefore, in the project design, the lateral resistance of the 
drilled shafts supporting the bridge considered the loss of strength due to 
the possible liquefaction of this layer during the design earthquake event. 
Additionally, it was determined that the tall fills and walls associated with 
both the existing I-90 and this project possibly could be unstable in a post-
seismic liquefaction event due to this underlying soil layer. To mitigate these 
conditions, the design team accounted for the loading induced by slope 
instability into the soldier pile tieback walls supporting the embankment of 
I-90 and the trail. This design resulted in longer, higher capacity tiebacks  
as well as deeper and larger piles to stabilize the slope and prevent potential 
instability due to liquefication.

lines. The project designed the position of the piles so that they would 
provide maximum clearance from the estimated location of the pipes.

During construction, the 36-inch storm pipe was damaged during the 
soldier pile installation. This event prompted an accelerated team effort to 
develop and implement a repair for the storm pipe, as follows:

• The damaged area was evaluated using a camera mounted on a remote 
control vehicle inserted into the pipe to quantify the location and amount 
of damage.

• The contractor developed a repair plan that included a complex 
dewatering plan. This plan was quickly approved in close coordination 
with the City and the design team.

• The contractor designed a shoring system that allowed for excavation 
down to the broken pipe to replace the damaged section of pipe. 

• The City worked closely with WDFW to obtain an emergency Hydraulic 
Project Approval to proceed as quickly as possible with the repair. 

Sonar/laser image of structures and pipes under SE 36th Street
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VALUE ENGINEERING
The two VECPs discussed in Criterion 1 were successful due to a 
collaborative effort between the City, the design team, and the contractor. 
Each VECP saved the project time and money.

PROJECT CONCEPT DESIGN REFINEMENT
The initial design concept for the project included a trail profile that 
proposed a bridge spanning over both the I-405 southbound ramp and 
the I-405 northbound to I-90 eastbound ramp, as well as a bridge over 
SE 36th Street and Richards Road. During design development, several 
options were evaluated to find the optimal solution. Ultimately, the 
project team developed a new profile that placed the trail under the I-90 
eastbound on-ramp and included one bridge over the I-90 off-ramp/
Factoria Boulevard.

This design refinement simplified construction, reduced cost, reduced  
the amount of trail on structure and the associated long-term maintenance 
and life-cycle costs, and reduced negative impacts to the traveling public 
during construction.

CRITERION 6
Additional Conditions

TUNNEL CONSTRUCTION SELECTION METHOD
Due to the anticipated impacts to traffic using the I-405 northbound and 
southbound ramps while constructing the tunnel, the design team and the 
City refined several options for constructing the tunnel, including estimated 
costs and construction durations for those options. A meeting was held to 
discuss the construction alternatives for the tunnel. 

The following five tunnel alternatives (structure types and/or installation 
methods) were evaluated during Project design: 

• Base Alternative: Precast Concrete Four-sided Tunnel; Cut-and-Cover 
Construction

• Alternative A: Precast Concrete Four-sided Tunnel; Confined Cut with 
Temporary Shoring

• Alternative B: Precast Concrete Four-sided Tunnel; Confined Cut with 
Temporary Shoring and Temporary Bridge

• Alternative C: Pile-Supported Wall with Precast Lid

• Alternative D: Jack-and-Bore Tunnel Casing with Shotcrete Liner

Visual simulation of project during concept design

Tunnel construction at I-405 NB/SB Ramps to I-90 EB
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The tunnel alternatives were an important part of the decision-making 
process. The project team selected the Base Alternative tunnel option 
based on its construction cost and the ability to have it constructed 
within the WSDOT approved ramp closure hours.

QUALITY CONTROL
A member of the project design team, a former WSDOT State Bridge 
Construction Engineer, conducted an independent constructability 
review of the project design at the 100% design level. As part of the 
constructability review, the contract plans and specifications were 
reviewed to identify potential constructability fatal flaws, site access 
adequacy, staging, and traffic control. In addition, an independent 
bottom-up cost estimate was prepared and was compared to design 
team’s cost estimate. Adjustments to the engineer’s estimate were made 
based on recommendations from the review to ensure that the City’s 
funds were adequate to construct the project.

The constructability review did not identify any fatal flaws in the  
contract documents.

CONSTRUCTION INNOVATIONS

Chris Masek, PE 
April 27, 2016 
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Alternative D: Jack and Bore Tunnel Casing with Shotcrete Liner 
This option consists of boring a tunnel and permanent casing underneath the I-405 NB and SB ramps. 
After the boring is finished, a permanent shotcrete tunnel will be installed. The trail surface can then be 
backfilled and paved to match the on-grade trail. This option eliminates any closures, allowing the I-405 
ramps to remain open the entire time. 
 

- Ramp Closure Impact: No closure of the ramps is anticipated as all work is done within the bored 
tunnel. 

Cost Estimate: $2,440,000 (see Appendix C). 

TUNNEL ALTERNATIVE MATRIX 

Table 2 shows the total closure duration of the I-405 NB and SB to EB I-90 ramps to construct the tunnel 
under these ramps.  The table also includes the total cost to construct the full length of the tunnel under 
the existing ramps and through existing and future WSDOT ramps. 
 

  

Base Alternative Alternative A Alternative B Alternative C Alternative D 

Four-sided Precast 
Tunnel; Cut & 

Cover 

Precast Concrete 
4-sided Tunnel; 

Confined Cut with 
Temporary Shoring 

Precast Concrete 
4-sided Tunnel; 

Confined Cut with 
Temporary Shoring 

and Temporary 
Bridge 

Pile-Supported Wall 
with Precast Lid Jack and Bore Tunnel 

COST $1,027,000 $1,155,000 $1,327,000 $2,354,000 $2,440,000 

Night 
Closures 

(~10p to 5a)  
None 12 12 13 None 

Extended 
Duration 
Closures 

46-hr 35-hr 24-hr & 18-hr 21-hr None 

Total 
Closure 

Duration* 
46 hrs 119 hrs 126 hrs 112 hrs 0 hrs. 

Notable 
Risks 

• Construction 
Duration 

• Site Access 
• Traffic Control 

 

• Soldier Pile shaft 
obstructions 

• Construction 
Duration 

• Site Access 
• Traffic Control 
• Length of traffic 

disruption 

• Soldier Pile shaft 
obstructions 

• Construction 
Duration 

• Site Access 
• Traffic Control 
• Length of traffic 

disruption 

• Drilled shaft 
obstructions 

• Drilled Shaft 
Cost / Variability 

• Limited 
Qualified 
Contractors 

• Construction 
Duration 

• Site Access 
• Traffic Control 

• Obstructions for 
casing advancement 

• High Cost 
Variability / Low 
reliability of cost 
estimate 

• Limited Qualified 
Contractors 

• Construction 
Duration 

• Caving and 
Roadway Settlement 

• Site Access 

Table 2: Tunnel Alternative Matrix 
*Float: A minimum duration equal to 10% of extended closure is recommended to be applied as float. Additionally, 
the planned number of night closures should be increased by 10% to account for unforeseen delays, etc. 

Tunnel construction at I-405 NB/SB ramps to I-90 EB



CITY OF BELLEVUE 17APWA Washington | 2022 Project of the Year Award 

Drilled Shaft Installation Method
Because of the presence of loose saturated sand soils, placing drilled shafts without casing would have 
presented a substantial risk of non-conformance during construction. To mitigate this risk, the contract 
specified using the oscillator-rotator installation method for all shafts. This method improved the quality 
of the shafts, which were installed without any non-conformances or environmental compliance issues. 

Interagency Coordination
A substantial portion of the project is inside WSDOT right-of-way, and as a result it required close 
coordination with WSDOT Traffic, Geotechnical, and Bridge Design throughout design and construction.  
The City, the design team, and members of WSDOT collaborated to make this project successful in 
meeting the ultimate goal of developing a separated multi-modal trail, while meeting both City and 
WSDOT design standards. The benefits from the coordination effort resulted in an effective traffic control 
plan that allowed the project to be constructed while limiting impacts to the public. 

Below is an example of the coordination efforts between the City and WSDOT to develop a closure plan of 
the I-405 ramps to I-90 eastbound to construct the pedestrian tunnel:

• The initial plan was to install the pedestrian tunnel under the I-90 eastbound on-ramp using staged 
construction and night closures. 

• The WSDOT NW Region traffic group was initially not in favor of an extended weekend closure.

• In a joint effort, the City, the design team, and WSDOT conducted a detailed evaluation of an extended 
weekend (56-hour) closure compared to multiple nighttime closures. This evaluation included  
an hour-by-hour schedule showing all impacts to the traveling public. The evaluation results made it 
clear that the single 56-hour closure would have less overall impact to the traveling public than multiple 
nighttime closures. The WSDOT NW Region traffic group ultimately approved the 56-hour closure, 
which resulted in cost savings, reduced overall schedule, improved work zone safety, and reduced 
overall impacts to the traveling public.

Oscillator-Rotator installation method 
for drilling shafts with casing

Rebar for piers
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The MTS Greenway Trail I-405 to 132nd Avenue SE Project received 
$15.9 million in Connecting Washington Funds to support the construction 
of pedestrian and bicycle facilities. The project committed to using 
these funds to incorporate sustainable elements into the design. These 
sustainable elements included:

• Construction of a multi-modal facility to promote a reduction in the 
carbon footprint by providing a safe facility for pedestrians and bicyclists.

• Use of a pre-cast tunnel that requires little maintenance.

• Use of LED lights:
 » Upgrade of the existing street lights on SE 36 Street to LED.
 » Installation of LED lights in the tunnel.

• Reuse of excavated material from the tunnel to construct the slope at 
Wall 2.2a at the west end of the trail.

• Implementation of Low Impact Drainage features, such as:
 » Raingardens,
 » Bio-retention swales,
 » Compost amended vegetated filter strips, and
 » An infiltration gallery under the trail. 

Precast tunnel under I-405 NB and SB ramps to EB I-90

CRITERION 7
Alternative Materials/Practices  
of Funding Demonstrating a  
Commitment to Sustainability

SE 36th Street raingarden SE 36th Street with adjacent MTS Greenway Trail looking west


