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Agenda

2008 / 2009 activities 

Program overview – scope, 
schedule, budget

Importance of CEVP and VE 
processes

Construction coordination

Begin removing the southern mile of 
the viaduct – Holgate to King

Advancing proposed bored tunnel 
design

Risk management

Presenter
Presentation Notes
These are the topics that will be covered in today’s presentation.We also have some great animations to show you.
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2009 - 2010 Milestones

January 2009: Governor, County 
Executive Mayor and Port CEO 
recommended replacing viaduct 
with a bored tunnel.
April 2009: Legislature passed a 
funding bill for the bored tunnel.
June 2009: Holgate to King Stage 
1 began.
October 2009: Governor and 
Seattle Mayor signed a 
Memorandum of Agreement  
endorsing the bored tunnel.
December 2009: Completed 
Electrical Line Relocation Project.
January 2010: Updated program 
cost estimates and released 
tolling report.

Presenter
Presentation Notes
First I want to give you a quick overview of some of the major activities last year.After a stakeholder advisory committee met throughout 2008, the Governor, King County Executive, Seattle Mayor and Port of Seattle CEO recommended a bored tunnel to replace the central waterfront section of the viaduct.WSDOT and Seattle City Light finished relocating electrical lines attached to the viaduct to underground locations east of the viaduct between S. Massachusetts Street and Railroad Way S.Work also began on the initial stage for replacing the south mile of the viaduct. You’ll hear me refer to it as Holgate to King or the South End project. Utility relocation began in anticipation of starting major road and bridge construction this spring.



Bored Tunnel Alternative

Detailed environmental review underway (SDEIS)

Further environmental review needed
To be completed before replacing the S. King Street to 
Battery Street Tunnel section of the viaduct

Necessary environmental analysis

Presenter
Presentation Notes
This map shows the different components of the bored tunnel alternative which we are studying in a second Supplemental Draft Environmental Impact Statement. The alternative includes state projects such as:Bored tunnel under downtown, two-lanes in each direction.Connecting the tunnel to the city street grid and building the portals or entrances to the tunnel. Demolition of the viaduct.Funding for rebuilding an Alaskan Way surface street.The City and County would also be responsible for other improvements as part of the viaduct replacement program.The City’s projects would include:Replacement of the central waterfront seawall.A new Alaskan Way roadway (funded by the State) and public open spaces along the waterfront.A two-way Mercer Street between Elliott Avenue and I-5:A widened and improved Spokane Street Viaduct (currently under construction):The County would increase transit service to improve access to and through downtown Seattle.



Updated Program Cost Estimate
WSDOT will be managing to the $3.1 billion program budget, as well as reporting on 
each project budget.

Estimate is based on extensive cost and risk workshops, value engineering and design 
changes.

Project

2009 Cost 
Estimate 
(millions)*

2010 Cost 
Estimate 
(millions)* 

S. Holgate Street to S. King Street viaduct 
replacement

$537 $483

Other Moving Forward projects and prior 
expenditures

$363 $345

SR 99 bored tunnel and systems $1,900 $1,960
Alaskan Way surface street and viaduct 
removal 

$290 $290 

Central waterfront construction mitigation $30 $30 
Total Cost Estimate $3,120 $3,108 

* Estimates reflect year of expenditure dollars.

Presenter
Presentation Notes
Total cost is still within $3.1 billion budget including $2.8 billion in State funding and $300 million from the Port of Seattle.Independent subject-matter experts and cost estimators and a higher level of engineering design helped us to identify ways to offset increased cost estimates for tunnel environmental and engineering work, construction, right of way and building protection measures.Realized cost savings on S. Holgate Street to S. King Street Viaduct Replacement Project.As a result of value engineering, the money that was reduced from the south end project ($54M) keeps the program within the authorized program budget of $3.1 billion.Replacing the below-grade crossing at S. Atlantic Street, which is part of the S. Holgate to S. King Street viaduct replacement, with an above-grade crossing that provides the same access to the Port, needed movements for freight traffic and other drivers, at a reduced cost. The new crossing would have fewer impacts during construction and would take less time to construct.The plan makes financial sense and will support a strong economy.The state, county, and city have all agreed to be part of making this solution a reality by working with their legislative bodies to fund their portions of the project. The Port of Seattle has also committed to work toward funding a portion of the project. StateThe state’s component of the alternative is made up of the bored tunnel, the Alaskan Way surface street and promenade and the Moving Forward projects.Moving Forward and prior expenditures = $600m (Port to contribute $300m)SR 99 bored tunnel = $1.9bAlaskan Way surface street and promenade = $290mConstruction transit service = $30mThe bored tunnel estimated cost is $1.9 billion including risk and contingency. King CountyCity street and transit pathways = $25mTransit infrastructure and services = $115mConstruction transit service = $50mAnnual operating costs = $15mCity of SeattleAlaskan Way surface street and promenade = $100mCentral seawall = $255mUtility relocation = $250City streets and transit pathways = $190mTransit infrastructure and services = $135mEach agency is responsible for their cost overruns or cost savings, which means that the state will be responsible for any tunnel overruns.



Cost Estimate Process
Systematic process for updating project cost estimates and risks.
WSDOT’s Cost Estimate Validation Process (CEVP): 

• Extensive cost and risk workshops. Identified risks such as:
• Settlement.
• Building protection.
• Right of way condemnation potential.
• Number of contracts.
• Managing interfaces between contracts

• Value engineering:
• North portal location
• South portal location
• Tunnel interior
• Holgate to King simplification

Checks and balances for program team:
• Strategic Technical Advisory Team.
• Independent Cost Estimate Review Team.

Presenter
Presentation Notes
This cost estimate and risk management process resulted in the identification of several value engineering opportunities, including:Moving the south end of the tunnel to the west of Pioneer Square in order to reduce impacts to the historic neighborhood and the need to reinforce a high number of older structures during construction.Moving the north end of the tunnel to Sixth Avenue to reduce the number of properties required and minimize complex staging and traffic management during construction.Both of these changes have been vetted with stakeholders and have been generally well-received.



2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Replace the viaduct between S. Holgate 
and S. King streets

Timeline 

SR 99 central section 
viaduct demolition

Complete column safety repairs

Viaduct demolition between S. Holgate and S. 
King streets

S. Spokane Street Viaduct Project construction

Alaskan Way and waterfront promenade construction

SR 519

Mercer Street construction (I-5 to Dexter)

Mercer Street construction (Dexter to Elliott)

Seawall construction

Relocate electrical lines between S. Massachusetts Street and Railroad Way S.

Implement Moving Forward transit 
enhancements and other improvements

SR 99 central section 
construction

Presenter
Presentation Notes
Roadway and bridge construction will start this year on the south mile of the viaduct and transit and city street investments to keep people and goods moving during the work. Transit enhancements will be implemented during construction to mitigate the construction impacts; as part of the overall program, permanent transit enhancements will also be made after the bored tunnel construction is complete to provide additional ways for people to travel to and through downtown.Demolition of the viaduct will occur in 2016 after the proposed bored tunnel is open to traffic. The Alaskan Way surface street and waterfront promenade would then be constructed.



Construction Coordination 



Coordination Partners

Public agencies working 
together.

Identifying potential 
conflicts.

Coordinating work to 
minimize impact to the 
public.

Weekly meetings with 
agency partners and 
external stakeholders.

Presenter
Presentation Notes
Major coordination partners for active construction in the right-of-wayTrying to minimize construction conflicts with other projects and events



Construction coordination and    
planning for 6-8 years out.

Include special events.

Quarterly updates of project 
schedules.

City/State have developed a GIS-
based tool to help track and analyze 
data both geographically and across 
time.

Long-Term Construction Coordination

Presenter
Presentation Notes
SDOT/WSDOT have been meeting for 1½ years to plan the 2010 construction season.Will start coordinating 2011-2015 soon.Using technology to track construction project locations, schedules and additional information.  Update information frequently as project teams move through design and into ad and construction.



Presenter
Presentation Notes
Here is an example of a tool WSDOT, SDOT and other agencies use for planning purposes.As you can see – there’s a lot more going on that just the Alaskan Way Viaduct.Our challenge: Keep traffic moving while delivering a very large transportation improvement program including construction of mega projects like the Alaskan Way Viaduct.How do we do this? Coordination, coordination, coordinationLessons learnedBut this isn’t easy. We’ve learned a lot from two projects in the SODO areaWe are learning new lessons everyday and this system is continuing to grow and evolve. 



Short-Term Construction Coordination

Weekly coordination meetings: 
WSDOT, SDOT, Seattle City Light 
and others

Working together daily to spot and 
resolve conflicts

Information feeds communication 
tools

Presenter
Presentation Notes
In addition to long-term coordination, very heavily involved with short term-coordination.Weekly coordination meetings between agencies.Weekly construction look aheads for internal and external use.Increased communication to the public using various tools.



Replacing the South End of the Viaduct

S. Holgate Street to S. King Street Viaduct 
Replacement Project



S. Holgate to S. King Viaduct Replacement

• Replaces nearly half of the existing viaduct. 

• Keeps SR 99 traffic moving during replacement of 
the waterfront section of the viaduct.

• Improves access to Port of Seattle’s Terminal 46 
and provides a grade-separated crossing.

• Maintains safe pedestrian and bicycle access. 

• Provides new access in stadium area.

2009 2010 2011 2012 2013
Preliminary 

construction

Road and bridge construction

Construction timeline

Presenter
Presentation Notes
We are moving forward with replacement of the southern mile of the viaduct. The S. Holgate Street to S. King Street Viaduct Replacement Project will remove approximately one mile, or half, of the existing viaduct.We anticipate awarding a contract in April of this year.This project is a safety priority. The south end of the viaduct is vulnerable because its foundations sit in unstable fill soil that could liquefy in an earthquake. It must be replaced with a new roadway. Due to extensive risk analysis, we improved the design and found a more efficient way to continue the connection between Alaskan Way S. and East Marginal Way S. and still provide a grade-separated crossing east-west between the container terminals, railroad yards, and freeways. An upcoming slide will show this.The roadway will be side-by-side, rather than a double-deck structure.There will be three lanes in each direction.The project was designed to be compatible with whatever solution is chosen for the central waterfront section of the viaduct, including the bored tunnel. This project will initially connect to the existing viaduct, which would stay in service while we build the replacement.Preliminary construction on the first stage began last summer, and major road and bridge construction will begin in late spring 2010 under the stage 2 contract.



S. Holgate to S. King Viaduct Replacement 
Previous Proposal

Presenter
Presentation Notes
Previously, we looked at an undercrossing to allow people to pass over the railroad tracks when they are in use.This is an important connection for the Port of Seattle traffic and also residents that live in South or West Seattle.As the project progressed, we changed our thinking and design that reduces cost and shortened the construction timeline.



S. Holgate to S. King Viaduct Replacement
Current Proposal 

Presenter
Presentation Notes
This image shows the overcrossing which meets the project objectives at a reduced cost, with less impact during construction, with a smaller footprint, and can be built faster.SafetyThe new roadway will meet current earthquake design standards. Wider lanes and shoulders will provide better emergency access and give drivers more room to maneuver. It reduces costs by going over SR 99 and the BNSF railroad track, instead of under them, which also reduces risks during construction by avoiding extensive excavation and dewatering. It also lessens the visual impacts of the project along the waterfront compared to the stand-alone connector bridge option.The freight overcrossing would be completed in mid-2013, about one year faster than an undercrossing. We may have to wait to build the East Marginal Way/Alaskan Way connection until after the viaduct’s central replacement is built.New above-grade crossing built under stage 3.Environmental MessagingThe lead agencies will conduct a review of all of the environmental disciplines to determine the effect from the design changes to determine if there are significantly different effects than the effects that were identified in the published Finding of No Significant Impacts (FONSI).After the review process is completed, the lead agencies will complete necessary documentation and procedures to complete the environmental review of the design changes.



SR 99 South End Detour

Presenter
Presentation Notes
SpeakerIn mid-2010, crews will begin road and bridge construction to replace this section, known as the viaduct’s south end, with a new side-by-side roadway. As part of this work, both directions of SR 99 traffic near the stadiums will be shifted to a detour route beginning in late 2011. The purpose of the detour is to connect the newly constructed south end with the existing viaduct until the replacement for the viaduct’s central section, between S. King Street and the Battery Street Tunnel, is completed.SR 99 will be reduced to two lanes in each direction in this section. Currently, the viaduct has three lanes in each direction. The speed limit on the detour will be between 25 and 30 miles per hour Because portions of the existing on- and off-ramps on First Avenue S. will become part of the main SR 99 roadway, we will build new temporary ramps to maintain access to the highway throughout construction. Drivers will access northbound SR 99 via S. Royal Brougham Way; southbound SR 99 traffic will exit near S. Atlantic Street. These ramps are scheduled to open in spring 2011, prior to the detour, which will open later in the year.Building the detour will require crews to drive steel piles into the ground along the western half of First Avenue S near Railroad Way S. and demolish a section of the existing northbound SR 99 on-ramp. Pile-driving and connecting the detour to the existing ramps will take approximately six weeks. Ramp demolition and restoration of First Avenue S. will require an additional two months of construction. Our construction methods and schedule are designed to minimize the effects of noise, vibration and dust on the neighborhood. Specific construction impacts include:Traffic on the First Avenue S. portion of the construction zone will be reduced to one lane in each direction between fall 2010 and spring 2011, and there will be periodic full closures of the street to enable crews to finish the detour more quickly. First Avenue S. traffic will be restored to two lanes in each direction in summer 2011.Both the northbound and southbound SR 99 ramps at Railroad Way S. will be closed for six weeks while crews modify and connect them to the new detour structure. This closure will occur in early 2011, between football and baseball season, when event traffic volumes are at their lowest.The parking lanes on First Avenue S. between S. Royal Brougham Way and Railroad Way S. will be removed to make room for the detour. Five street trees will be removed and sidewalks will be reconfigured. The trees will be restored at the end of construction, and changes to the street will be reviewed by the Pioneer Square Preservation Board.



Updated Proposed Holgate to King 
Cost Estimate

* All costs are rounded in year of expenditure dollars.

S. Holgate to S. King 
Viaduct Replacement 
Project

2009 Cost Estimate 
(millions)

2010 Updated Cost 
Estimate 
(millions)*

Construction $385 $330
Right of way costs $75 $63
Preliminary and final design $77 $90

Total $537 $483

• Estimate is based on a higher level of engineering design, extensive cost 
and risk identification, value engineering and independent review of 
estimates.

Presenter
Presentation Notes
There were cost savings in both right of way and construction that offset the bump in preliminary and final design costs.



Central Waterfront Update



2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Design build contracting

Environmental review and preliminary design

Major construction

Bored tunnel open to drivers

Right of way acquisition and permitting

*Assumes Record of Decision (ROD) for the bored tunnel alternative is issued in 2011.

Proposed Bored Tunnel Timeline

Tolling begins

Presenter
Presentation Notes
Environmental review of the bored tunnel alternative is underway; we expect the SDEIS to be published in fall 2010 and the FEIS in 2011.We have also initiated the process for selecting a design-builder for the proposed bored tunnel. Under SAFETE-LU, there is a process to begin contracting during environmental review which we are following.In September we released our RFQ; the SOQ deadline was in mid-November. At the end of December we short-listed four contractor teams, and we plan to release a draft RFP in February 2010. Until a Record of Decision is issued, the contractor can perform preliminary design activities, design work specific to the environmental regulatory and permitting process, and design work to develop environmental mitigation plans.After the issuance of the ROD, if the bored tunnel alternative is selected, the contractor can move forward with the final design and construction.If the bored tunnel alternative is not selected, WSDOT can terminate the contract. After issuance of the Record of Decision, construction of the bored tunnel would begin in 2011. The tunnel is expected to be open to drivers in late 2015.Once the tunnel is open, we would begin demolition of the central waterfront portion of the Alaskan Way Viaduct.Once the viaduct is removed, construction of the new Alaskan Way and central waterfront public space would begin.Analysis assumes tolling to begin on January 1, 2016.



SR 99 Bored Tunnel Project 
Contracting Schedule

Issue Request for Qualifications September 15, 2009
Statement of Qualifications due November 23, 2009

Notify short-listed submitters December 23, 2009

Issue draft Request for Proposals February 2010

Issue final Request for Proposals May 2010

Proposals Due Fall 2010
Announce apparent best value January 2011

Presenter
Presentation Notes
WSDOT will use a two-step procurement process to select a design-build contractor.The RFQ was issued in September and contractors submitted their qualifications for WSDOT to evaluate.We selected four qualified firms to continue to the second step of the process.WSDOT will issue a draft Request for Proposals to the qualified firms for preparation of bids. To ensure that no commitments are made to any alternative being evaluated in the environmental process and that each alternative will be studied fairly, WSDOT anticipates a two-phase Notice To Proceed for the design-build contractors. 



Tunnel Cross Section

Early design concept.

Presenter
Presentation Notes
Describe the cross-section including refuge areas, utilities, lanes, ITS, etc.The bored tunnel will be approximately two miles long . We expect to begin construction in 2011 and open the tunnel to drivers in 2015.



Tunnel Systems



Tunneling in Seattle Soils

• Sound Transit Beacon Hill
• Denny Way CSO 
• King County Brightwater

More than 150 tunnels have been constructed in Seattle since 1890, mostly 
in glacial soils. Examples of local projects include: 

Presenter
Presentation Notes
While the soils along the waterfront are susceptible to liquefaction in an earthquake, the soils elsewhere in Seattle are fine to dig or bore in. The Sound Transit Beacon Hill and Denny Way CSO are good examples of soil conditions and success tunneling elsewhere in Seattle.Sound Transit Beacon Hill: Glacial sand, silt, clay and till up to 160-ft depth.  Soils were similar to the hard/dense soils along most of proposed alignment. Denny Way CSO:  Glacial sand, silt, clay and till up to 160-ft depth.  Soils were similar to hard/dense soils along most of proposed alignment. King County Brightwater



Successful Delivery of Bored Tunnel Projects
Elbe Tunnel Slurry MachineExamples of Tunnel Excavation in Urban Areas

1. 4th Elbe River, Hamburg: Successfully excavated 1.6 
miles at 46.6-ft-diameter.

2. Lefortovo Tunnel, Moscow: Rebuilt Elbe TBM successfully 
excavated 2 bores each 1.4 miles long at 46.6-ft-diameter.   
Same machine refurbished for another 2 tunnels in 
Moscow.

3. Madrid M30 EPB: Successfully excavated 2 bores each 
1.3 miles long at 50-ft-diameter by 2 closed-face TBMs 
built by different manufacturers.  M30 diameter was about 
10 ft larger than previous TBMs (~50% greater face area). 

4. Shanghai Yangtze River Mixshield: Successfully 
excavated 2 bores each 4.6 miles long at 50.6-ft-diameter.  
This TBM is the current record holder for diameter.  Tunnel 
completed about a year ahead of original schedule.

Pending Record Holder

Moscow Road/Rail Tunnel: A 62-ft-diameter Mixshield has 
been ordered. This diameter is 11-ft larger than Shanghai 
TBM, the current record holder.

Seven tunnel boring machines will be used in 
the Madrid Calle 30 project 

Madrid Calle M30

Presenter
Presentation Notes
Bored tunnels, while a new technology, have been successfully built throughout the world. This slide provides a few examples of successful projects.

http://www.roadtraffic-technology.com/projects/m30_madrid/


CLOSED FACE TBMs

For use in poor ground conditions, sands, silts, 
soft clays below the water table

Replaced the use of compressed air 
Controls the ground and protect the work force 

while installing the tunnel support.
Two main types:

Slurry
Earth Pressure Balance



Diagram of EPBM



Slurry Machine Circuit



Soil Grading Curves

EPBMs
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EPBM with Backup at Herrenknecht Factory 

Presenter
Presentation Notes





