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Summary of Findings 
Differentiating Features for the Cross Section 
For this study, key differentiating features for the cross section were identified to provide 
decision makers with appropriate technical and policy considerations for each cross 
section option. Differentiating features include: 

• Policy Consistency 

• Safety and Operations 

• Comfort 

• Roadway Drainage 

• Maintenance and Inspection  

Each option was evaluated against a certain design feature, and Harvey balls were used 
to identify the degree to which the option meets a particular criterion and to provide a 
qualitative comparison of the options (Table 2). The full balls indicate that a criterion is 
met or exceeded, the half balls indicate that a criterion is partially met, and the empty 
balls indicate that a criterion is not met.  

Table 2. Comparison Matrix 
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Option 1 (Maximum Vehicular Space Allocation) 
This option performed worse in the active transportation evaluation, as it has the least 
amount of space allocated for people bicycling and people walking. This option does not 
meet the City’s policies and desired minimum widths. The effective width of the bike lane 
will be narrower than the City’s preferred minimum width and as a result there is a higher 
potential for interactions and conflicts between people bicycling and people walking. This 
option performed well in the vehicular space criteria.  

Option 2 (Maximum Bicycle/Pedestrian Space Allocation) 
This option performed the best in the active transportation evaluation and met or 
exceeded all criteria. This option performed moderately well in the vehicular space 
evaluation, although Option 2a has sub-standard exterior lane widths. 

Option 3 (Compromised Space Allocation) 
This option does not meet the City’s policies and desired minimum widths. The effective 
width of the bike lane will be narrower than the City’s preferred minimum width and as a 
result there is a higher potential for interactions and conflicts between people bicycling 
and people walking. This option performed the best in the vehicular space evaluation. 

A detailed summary of each option including pro and con considerations is included in 
Appendix B. 

Non-Differentiating Features for the Cross Section 
During this study, some important features and considerations were identified that turned 
out to be non-differentiating for the various cross section options. This means that while 
important, they did not provide a meaningful differentiating quality to help select amongst 
the various options. The identified non-differentiating features are as follows, with a 
further description of each in Section 6:  

• All the cross section options accommodate large trucks. 

• All the bridge cross section options satisfactorily provide the ability for first 
responders and other emergency service organizations to provide immediate 
responsiveness and recovery needs following a major earthquake. 

• The various bridge types and bridge appurtenances and devices do not have a 
negative impact on the vehicular and bicycle/pedestrian spaces for any of the cross 
section options. Where needed, localized bridge widening will occur to avoid any 
reductions in the clear spaces for the bicycle/pedestrian and roadway zones. 

• All the cross section options possess the same utility impacts and needs. 

• All the cross section options have the same minimal impacts to under-bridge 
transportation facilities (e.g., Naito Parkway, 2nd/3rd Avenues; I-5/I-84; etc.), the 
Willamette River, TriMet Max, and Parks recreational facilities (e.g., Tom McCall 
Waterfront Park and Vera Katz Eastbank Esplanade). 

• The off-bridge street connectivity does not have a differentiating effect on the range 
of bridge cross sections. 
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• All the cross section options provide suitable flexibility for future streetcar section 
needs. 
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1 Introduction 
1.1 Joint County-City Purpose Statement 

As defined by the joint County-City Senior Leadership group, the Work Plan purpose is: 

“For City of Portland and Multnomah County Staff to (1) jointly determine the cost, 
environmental, and timeline impacts and trade-offs of any or no changes to the 
connection between the EQRB Replacement and the Eastbank Esplanade; as well as to 
(2) to jointly determine the cost, environmental, and timeline impacts and trade-offs of 
lane and pedestrian and bicycle space allocation [on the bridge] in order to better inform 
decision-makers as they determine the feasibility and political implications for those 
potential options and select an option to advance.” 

1.2 Burnside Bridge Site 
Built in 1926, the Burnside Bridge is an aging structure requiring increasingly frequent 
and significant repairs and maintenance. The existing Burnside Bridge carries a total of 
35,000 vehicles per day, and crosses the Willamette River, Interstate 5, Union Pacific 
Railroad, multiple City of Portland (City) streets, parking lots, parks, TriMet MAX lines, 
and other facilities under Burnside Street. The existing bridge carries three eastbound 
and two westbound lanes of vehicle traffic as well as bicycle lanes and sidewalks in each 
direction. The total bridge length is approximately 2,307 feet and consists of three 
separate structures: 

• West Approach Bridge (Br. No. 00511A) spans 602 feet 

• Main River Bridge (Br. No. 00511) spans 856 feet 

• East Approach Bridge (Br. No. 00511B) spans 849 feet 

The bridge is designated a historically significant structure and is listed on the National 
Register of Historic Places. 

Regarding the existing connection between the Burnside bridge and the Eastbank 
Esplanade, a City of Portland-owned staircase facility, constructed in 2001, exists that 
connects the south side of the bridge (by Multnomah County permit) to the Vera Katz 
Eastbank Esplanade, located about 50 feet below the bridge. 

1.3 History of the EQRB Project 
In 2015, the Willamette River Bridges Capital Improvement Plan 2015–2034 (Multnomah 
County 2015) prioritized creating a Burnside Street river-crossing that can withstand a 
major earthquake. The adoption of the improvement plan led to the process to identify 
and screen alternatives which began in 2016 with the EQRB Feasibility Study 
documented in the EQRB Feasibility Study Report (Multnomah County 2018). 

The EQRB project team worked with community and agency stakeholders to develop 
project objectives and a problem statement, build project awareness through early 
engagement, and analyze more than 100 options for creating an earthquake ready 
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Willamette River crossing. Screening criteria were developed and applied (see 
Appendix C of the EQRB Feasibility Study Report (Multnomah County 2018) with the 
Project’s Stakeholder Representative Group, and the results were shared with other 
project committees (the Senior Agency Staff Group and the Policy Group), as well as 
with the public through online events and in-person open houses. Following public input, 
the feasibility study was completed in November 2018, and the Multnomah County Board 
of Commissioners adopted the draft project purpose and need statement and the range 
of alternatives for further study. 

This process led to the recommendation to advance select bridge alternatives for further 
study in the environmental process. Following the feasibility study, the project team 
conducted additional analysis and gathered stakeholder input to further evaluate and 
refine the project alternatives prior to initiating an environmental impact statement (EIS). 
To comply with the National Environmental Policy Act (NEPA), an EIS was developed 
that studied seven alternatives. 

Following almost two years of coordination, analysis, and input, in June 2020, the 
Project’s Community Task Force (CTF) recommended that the Draft EIS Long-span 
Approach Alternative and the No Temporary Bridge Option comprise the Draft EIS 
Preferred Alternative (see descriptions of this alternative and option in Section 2.2). The 
CTF’s process to reach that recommendation included identifying the community’s 
values, defining evaluation criteria and measures, and reviewing the performance and 
impacts of the various alternatives and options. It also considered the input from the 
project team’s technical experts, from resource agencies and other participating 
agencies, and from other stakeholders including the public. In August 2020, the project 
team solicited input on the CTF’s recommendation from multiple stakeholder groups, 
agencies and the public through online open houses, an online survey and web 
meetings. This input, which indicated broad support (85 percent) for the Draft EIS 
Preferred Alternative recommendation, was provided back to the CTF who then 
reconfirmed their recommendation in September 2020. The recommendation was then 
unanimously endorsed by the voting members of the Project’s Policy Group on October 
2, 2020. The Multnomah County Board of Commissioners adopted a resolution on 
October 29, 2020, expressing approval for the recommended Draft EIS Preferred 
Alternative. Input received during the Draft EIS comment period confirmed that there was 
considerably more public support for the Draft EIS Long span Alternative than for any of 
the other Draft EIS alternatives. 

Following the issuance of the Draft EIS, additional cost and funding analysis identified a 
substantial risk. It was determined that construction costs of any of the build alternatives 
studied would be too high to reasonably fund. This risk led the County to direct the 
project team to identify ways to reduce construction costs while still meeting the Project’s 
purpose and need. This additional refined evaluation was conducted and presented in a 
Supplemental Draft EIS. Initial findings regarding the cost savings, impacts, and tradeoffs 
of these potential revisions were provided to the public in November and early December 
2021. Project committees endorsed the refinements to the Draft EIS Preferred 
Alternative, and the Multnomah County Board of Commissioners passed a resolution 
adopting the refinements on March 17, 2022. Elements that were considered as 
refinement within the SDEIS included: 
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• A reduction in bridge width (which eliminated one of the existing vehicular lanes and 
reduced the width of the combined sidewalk/bicycle lane as compared to the Draft 
EIS cross section). 

• The selection of a conventional slab on girder structure type for the West Approach 
bridge type. 

• The selection of a bascule bridge type as the Main River Span movable bridge type. 

1.4 Project Purpose and Need 
Geologically, Oregon is located in the Cascadia Subduction Zone (CSZ), making it 
subject to some of the world’s most powerful recurring earthquakes. The last major 
earthquake in Oregon occurred over 300 years ago, in 1700, a timespan that exceeds 75 
percent of the intervals between the major earthquakes to hit Oregon over the last 
10,000 years. There is a significant risk that the next event will occur relatively soon. The 
next major earthquake is expected to cause moderate to significant damage to the aging 
downtown bridges, including the existing Burnside Bridge, rendering them potentially 
unusable immediately following the earthquake. In their existing condition, all the 
downtown bridges and/or approaches fail to provide communities and the region with 
timely and reliable critical emergency response, evacuation, and recovery functions. In 
response to this risk from a future seismic event, Multnomah County completed its 20-
year Willamette River Bridges Capital Improvement Plan 2015-2034 (Multnomah County 
2015); which identified seismic resiliency of the Burnside Bridge as a top priority for 
Multnomah County in the next 20 years. 

Burnside Bridge is designated as the only County-owned Primary Emergency 
Transportation Route across the Willamette River in downtown Portland in a 1996 report, 
Regional Emergency Transportation Routes (Metro Task Force 1996) to Metro’s 
Regional Emergency Management Group. This group was formed by intergovernmental 
agreement among the region’s cities, counties, Metro, and the Red Cross to improve 
disaster preparedness, response, recovery, and mitigation plans and programs. 

The Burnside Street emergency route is approximately 18.7 miles in length and extends 
from SW 57th Avenue in Washington County to US Highway 26 in Gresham, crossing 
the Willamette River via the Burnside Bridge. 

Other agency plans have also identified Burnside Street as an important lifeline route. 
For example, the City’s Citywide Evacuation Plan (BEM 2017) addresses evacuation 
needs for general disasters. The Plan identifies Burnside Street as a secondary east-
west evacuation route and an emergency transportation route. 

The primary purpose of the Project is to create a seismically resilient Burnside Street 
lifeline crossing of the Willamette River that would remain fully operational and 
accessible for vehicles and other modes of transportation immediately following a major 
CSZ earthquake. A seismically resilient Burnside Bridge would support the region’s 
ability to provide rapid and reliable emergency response, rescue, and evacuation after a 
major earthquake, as well as enable post-earthquake economic recovery. In addition to 
ensuring that the crossing is seismically resilient, the purpose is also to provide a long-
term, low-maintenance safe crossing for all users. 
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1.5 City of Portland Policy 
The 2009 Climate Action Plan (BPS and Multnomah County 2009) included a goal for 80 
percent reduction of local carbon emissions by 2050. It had a bicycle mode split goal of 
25 percent and introduced a green transportation hierarchy. The 2010 Portland Bicycle 
Plan for 2030 (PBOT 2010) included policy recommendations to make bicycling more 
attractive than driving, create conditions that are “safe and comfortable”, and to adopt the 
green transportation hierarchy. The policy goals are ultimately pursued through 
on-the-ground design.  

These policies were formally adopted by Council Resolution in 2018 into the City of 
Portland Comprehensive Plan. Comprehensive Plan Policy 9.6 (Strategy for People 
Movement) incorporated the aforementioned "green transportation hierarchy" by stating 
that the City of Portland is to prioritize “modes for people movement by making 
transportation system decisions” to favor walking, bicycling and transit, in that order 
(Comprehensive Plan Policy 9.6). Portland does this in part by “[encouraging] walking as 
the most attractive mode” (Policy 9.17) by “[improving] the quality of the pedestrian 
environment” (Policy 9.18) and by “[improving] pedestrian safety, accessibility, and 
convenience for people of all ages and abilities” (Policy 9.19). For bicycling Portland 
strives to “create conditions that make bicycling more attractive than driving” (Policy 
9.20), by “[creating] a bicycle transportation system that is safe, comfortable, and 
accessible to people of all ages and abilities” (Policy 9.21). These efforts are in service to 
Portland’s overall mode split goals that aim to reduce driving to no more than 30% of all 
trips by 2035 (Policy 9.49.f). 

The Burnside Bridge carries Portland’s highest classifications for bicycling (Major City 
Bikeway) and walking (Major City Walkway). According to Portland’s 2035 Transportation 
System Plan (TSP) (City of Portland 2020), Major City Bikeways “should be designed to 
accommodate large volumes of bicyclists, [and] to maximize their comfort….” Portland is 
directed by the TSP to “build the highest quality bikeway facilities.” “Where conditions 
warrant and where practical, Major City Bikeways should have separated facilities for 
bicycles and pedestrians.” According to PedPDX: Portland’s Citywide Pedestrian Plan 
(PBOT 2019), Major City Walkways “are intended to provide safe, convenient, and 
attractive pedestrian access…. [with] wide sidewalk on both sides, and a pedestrian 
realm that can accommodate high volumes of pedestrian activity.” According to the 
Portland Pedestrian Design Guide (PBOT 2022), Burnside Bridge is also classified as a 
“Civic Main Street” and should be able to accommodate high levels of people walking.  

1.5.1 Designing to the City’s Modal Hierarchy 
The City of Portland’s 2035 Comprehensive Plan (City of Portland 2020) includes Policy 
9.6 (Transportation strategy for people movement):  

Implement a prioritization of modes for people movement by making transportation 
system decisions according to the following ordered list: 

1. Walking  

2. Bicycling   

3. Transit   
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4. Fleets of electric, fully automated, multiple passenger vehicles  

5. Other shared vehicles  

6. Low or no occupancy vehicles, fossil-fueled non-transit vehicles 

When implementing this prioritization, ensure that:  

• The needs and safety of each group of users are considered, and changes do not 
make existing conditions worse for the most vulnerable users higher on the ordered 
list.  

• All users’ needs are balanced with the intent of optimizing the right of way for multiple 
modes on the same street.  

• When necessary to ensure safety, accommodate some users on parallel streets as 
part of a multi-street corridor.  

• Land use and system plans, network functionality for all modes, other street 
functions, and complete street policies, are maintained.  

• Policy-based rationale is provided if modes lower in the ordered list are prioritized. 

1.5.2 Designing to a Bicycle Usage Target 
Bicycle mode split in Portland’s Inner East Side needs to hit 34 percent in order for 
Portland to achieve the overall bicycle mode split of 25 percent identified in the 2009 
Climate Action Plan (BPS and Multnomah County 2009). The bicycle (plus walking and 
transit) mode splits needed by City section are described in “Table Array 4: Scenario 
Analysis Results” of the 2013 “White Paper on OHAS and the Path Ahead” (See 
Appendix G). 

A simple way to identify the outcomes toward which the City is aiming, planning, and 
designing is to assume that 34 percent of current automobile trips on the Burnside Bridge 
are converted to bicycling trips. Peak hour volumes were considered given they are the 
volumes used to inform facility width.  

Pre-pandemic and pre-construction peak hour automobile volumes were collected on W 
Burnside Street, east of 2nd Avenue and are shown in Table 3 along with calculated 
target peak hour bicycle volumes. 

Table 3. Peak Hour Automobile and Target Bicycle Volumes on the Burnside Bridge 
(Sorted from Most to Least) 
table units: vehicles per hour 

AM Peak Volumes 
(Autos Westbound) Count Date PM Peak Volumes 

(Autos Eastbound) Count Date 

1472 November 2015 2105 June 2012 

1426 June 2012 1953 February 2011 

1286 February 2011 1932 November 2015 

1279 August 2016 1783 August 2016 

1067 September 2018 1542 May 2022 

1306 = Average Auto Count 1863 = Average Auto Count 



  
County-City Work Plan: Bridge Cross Section Study (Final) 

Multnomah County | Earthquake Ready Burnside Bridge Project 
 

6 | January 19, 2024 

AM Peak Volumes 
(Autos Westbound) Count Date PM Peak Volumes 

(Autos Eastbound) Count Date 

444 = AM Bicycle Peak 
Volume  
(i.e., Ave count x 34%) 
in bicyclists per hour 

633 = PM Bicycle Peak 
Volume 

(i.e., Ave count x 34%) 
in bicyclists per hour 

Source: City of Portland (PBOT), August 8, 2023. 
https://pdx.maps.arcgis.com/apps/webappviewer/index.html?id=7ce8d1f5053141f1bc0f5bd7905351e6.  

 

Per the City, the EQRB Project should be designed for approximately 445 westbound 
peak hour bicyclists and 635 eastbound peak hour bicyclists. These volumes fall into the 
range (150-750 bicyclists/hour) where guidance prefers a bicycling zone width of 8 feet 
with a minimum of 6.5 feet. As described in the City’s Protected Bicycle Lane Design 
Guide (PBOT 2021), designers should: 

“Carefully consider the environment in which the 6.5-foot bicycling zone is placed. If 
between two vertical elements (including curbs) there will be a shy distance to consider 
that might require additional width to provide 6.5 feet of functional width. This can be 
partially mitigated by using curbs angled back from the bicycling zone and having a shy 
distance from other vertical elements. It can also be mitigated by providing 7-foot 
between vertical elements.” 

1.5.3 Designing for Bicycle and Pedestrian User Comfort 
There is a broad range of people that could be potential bicyclists and the intent of the 
City’s bicycling policies are to attract a broader range of people bicycling from the group 
of people that may be “interested but concerned.” Potential bicyclists include children, 
seniors, people of all genders, abilities, and demographics, people moving goods or less 
and more confident bicyclists.  

The National Association of Transportation Officials (NACTO) Designing for All Ages & 
Abilities - Contextual Guidance for High-Comfort Bicycle Facilities (NACTO 2017) states 
that ”whether or not people will bicycle is heavily influenced by the stresses they 
encounter on their trip. These stressors impact their actual physical safety and their 
perceived comfort level.”  

A bicyclist's comfort depends on their experience and the type of bicycling facility as it 
relates to vehicular traffic speed and volume, which are two of the biggest causes of 
bicyclist stress. These factors are inversely related to comfort and safety; even small 
increases in either factor can quickly increase stress and potentially increase injury risk. 

For all cross section options, the pedestrian/bicycling space is physically separated from 
vehicular traffic by a crashworthy barrier, which greatly enhances the comfort of these 
facilities. The comfort of people walking and bicycling will also be influenced by these 
modes’ interaction with one another and other environmental factors such as the 
proximity of vertical features and surface conditions. 

On an active transportation facility in which bicycle and pedestrian space are at the same 
level, sub-standard space for people bicycling will necessarily result in people using the 
pedestrian space to bicycle. This is a common occurrence on the Tilikum Crossing (see 
Appendix F). This impacts the comfort of people walking. 

https://pdx.maps.arcgis.com/apps/webappviewer/index.html?id=7ce8d1f5053141f1bc0f5bd7905351e6
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This issue will be especially acute given the rapid uptake of different types and sizes of 
wheeled devices and higher speed electric bikes and scooters. The larger size of 
e-cargo, delivery, and other bikes and wheeled devices as well as the speed differential 
between conventional bikes and electric bikes result in additional operating width and 
passing space needs.  

The NACTO working paper titled, Designing for Small Things with Wheels (NACTO 
2023) says, "designers need to accommodate more people using bikeways with higher 
speed and size differentials”, it goes on to say, “the new array of vehicle types, sizes, 
and speeds, requires updated design thinking in four key arenas: lane widths, 
intersections; surfaces and gradients; and network legibility.” 

It also warns that, "a bikeway that is too narrow for its particular mix of volume, devices, 
and speeds can become uncomfortable due to close-passing, even if it meets minimum 
width standards. Wider protected bike lanes are especially important for children and 
caregivers, side-by-side riders, people using adaptive devices, and people moving 
goods." 

2 Bridge Definition and Geometrics 
2.1 Facility Classifications and Designations 

The 2035 Transportation System Plan (City of Portland 2020), developed as part of the 
City of Portland’s Comprehensive Plan Policy 9.3, establishes design and planning 
policies that influence the development of the Burnside bridge cross section. In fact, as 
specified by Comprehensive Plan Policy 9.3, the TSP is to be maintained and 
implemented as “the decision-making tool for transportation related projects, policies, 
programs, and street design.”  

Within the TSP, there are two noteworthy classifications: 

1. Street design classifications: Maintain and implement street design classifications 
consistent with land use plans, environmental context, urban design pattern areas, 
and the Neighborhood Corridor and Civic Corridor Urban Design Framework 
designations. (Comprehensive Plan Policy 9.1). 

2. Street policy classifications: Maintain and implement street policy classifications 
for pedestrian, bicycle, transit, freight, emergency vehicle, and automotive 
movement, while considering access for all modes, connectivity, adjacent planned 
land uses, and state and regional requirements. (Comprehensive Plan Policy 9.2). 

The use of the street classifications is to plan, develop, implement, and manage the 
transportation system in accordance with street design and policy classifications outlined 
in the Transportation System Plan. (Comprehensive Plan Policy 9.4). Furthermore, 
classification descriptions are used to describe how streets should function for each 
mode of travel, not necessarily how they are functioning at present. (Comprehensive 
Plan Policy 9.4.a) 
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2.1.1 Pedestrian Classification 
The Burnside Bridge is within a designated Pedestrian District. Per the TSP, Pedestrian 
Districts are intended to give priority to pedestrian access in areas where high levels of 
pedestrian activity exist or are planned, including the Central City, Gateway Regional 
Center, town centers, neighborhood centers, and transit station areas. Within this district, 
the following considerations apply: 

Land Use: Zoning should allow a transit-supportive density of residential and 
commercial uses that support lively and intensive pedestrian activity. Auto-oriented 
development should be discouraged in Pedestrian Districts. Institutional campuses that 
generate high levels of pedestrian activity may be included in Pedestrian Districts. 
Exceptions to the density and zoning criteria may be appropriate in some designated 
historic districts with a strong pedestrian orientation. 

Streets within a District: Make walking the mode of choice for all trips within a 
Pedestrian District. All streets within a Pedestrian District are important in serving 
pedestrian trips and should have sidewalks on both sides or meet alternative design 
criteria. 

Characteristics: The size and configuration of a Pedestrian District should be consistent 
with the scale of walking trips. A Pedestrian District includes both sides of the streets 
along its boundaries, except where the abutting street is classified as a Regional 
Trafficway. In these instances, the land up to the Regional Trafficway is considered part 
of the Pedestrian District, but the Regional Trafficway itself is not. 

Access to Transit: A Pedestrian District should have, or be planned to have, frequent 
transit service and convenient access to transit stops. 

Improvements: Pedestrian Districts should be designed to provide a safe and 
comfortable walking environment for high volumes of people walking, with a highly 
connected and built-out pedestrian network with relatively low levels of delay at signals 
and other crossings. Major City Walkways and City Walkways within Pedestrian Districts 
should have closely spaced marked crossings. 

The Burnside Bridge is within a designated Major City Walkway classification. Per the 
TSP, Major City Walkways are intended to provide safe, convenient, and attractive 
pedestrian access along major streets and trails with a high level of pedestrian activity 
supported by current and planned land uses. These include Civic and Neighborhood 
Corridors, Civic and Neighborhood Main Streets, frequent transit lines, high-demand off-
street trails, and streets in areas with a high density of pedestrian-oriented uses. 
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Figure 1. Transportation System Plan (City of Portland GIS) – Major City Walkway 

 
Within the Major City Walkway classification, the following considerations apply: 

Land Use: Major City Walkways generally serve areas with the highest density of mixed-
use zoning, major commercial areas, and major destinations. Where auto-oriented land 
uses are allowed on Major City Walkways, site development standards should address 
the needs of people walking for access. 

Improvements: Consider special design treatments for Major City Walkways that are 
also designated as Civic or Neighborhood Main Streets. Major City Walkways should 
have regularly spaced marked crossings (with closer spacing in Pedestrian Districts), 
wide sidewalks on both sides, and a pedestrian realm that can accommodate high 
volumes of pedestrian activity. 

2.1.2 Bicycle Classification 
The Burnside Bridge is within a designated Bicycle District. Per the TSP, Bicycle Districts 
are areas with a dense concentration of commercial, cultural, institutional and/or 
recreational destinations where the City intends to make bicycle travel more attractive 
than driving. Within this district, the following considerations apply: 

Land Use: High density and mixed-use neighborhoods should be targeted as bicycle 
districts. Auto-oriented development should be discouraged in Bicycle Districts. 

Characteristics: The size and configuration of a Bicycle District should be consistent 
with the scale of bicycling trips. A Bicycle District includes the streets along its 
boundaries, except where the abutting street is classified as a Regional Trafficway. 

Improvements: All streets within a Bicycle District are important in serving bicycle trips. 
Appropriate bicycle facilities should be determined for each street based on the desired 
bicycling conditions and operations. Use the bikeway design and engineering guidelines 
to design streets within Bicycle Districts. 

The Burnside Bridge is within a designated Major City Bikeway classification. Per the 
TSP, Major City Bikeways form the backbone of the city's bikeway network and are 
intended to serve high volumes of bicycle traffic and provide direct, seamless, efficient 
travel across and between transportation districts. 
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Figure 2. Transportation System Plan (City of Portland GIS) – Major City Bikeway 

 
Within the Major City Bikeway classification, the following considerations apply: 

Land Use: Major City Bikeways should support 2040 land use types. 

Improvements: Major City Bikeways should be designed to accommodate large 
volumes of people bicycling, to maximize their comfort and to minimize delays by 
emphasizing the movement of people bicycling. Build the highest quality bikeway 
facilities. Motor vehicle lanes and on-street parking may be removed on Major City 
Bikeways to provide needed width for separated-in-roadway facilities where compatible 
with adjacent land uses and only after performing careful analysis to determine potential 
impacts to the essential movement of all modes. Where improvements to the bicycling 
environment are needed but the ability to reallocate road space is limited, consider 
alternative approaches that include property acquisition, or dedication, parallel routes 
and/or less desirable facilities. On Major City Bikeways developed as shared roadways, 
use all appropriate tools to achieve recommended performance guidelines. Where 
conditions warrant and where practical, Major City Bikeways should have separated 
facilities for people bicycling and people walking. 

2.1.3 Transit Classification 
The Burnside Bridge is within a designated Major Transit Priority classification. Per the 
TSP, Major Transit Priority Streets facilitate the frequent and reliable movement of transit 
vehicles that connect Central City, regional centers, and town centers with each other 
and to other major destinations. Major Transit Priority Streets are provided frequent 
service or are expected to receive that level of service in the future to support envisioned 
growth.  
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Figure 3. Transportation System Plan (City of Portland GIS) - Major Transit Priority Street 

 
Within this classification, the following considerations apply: 

Land Use: Transit-oriented land uses should be encouraged to locate along Major 
Transit Priority Streets, especially in centers. Discourage auto oriented development 
from locating on a Major Transit Priority Street, except where the street is outside the 
Central City, center, station community, or main street and is also classified as a Major 
City Traffic Street. Support land use densities that vary directly with the existing and 
planned capacity of transit service. 

Access to Transit: Provide safe and convenient access for people walking and people 
bicycling to, across, and along Major Transit Priority Streets. Provide safe and accessible 
pedestrian crossings at all transit stops along Major Transit Priority Streets. 

Improvements: Provide transit signal priority at major intersections, prioritize transit 
stops or transit lanes over on-street parking, and provide enough lane width to 
accommodate standard transit vehicles. Consider the use of exclusive or semi-exclusive 
transit lanes where needed to reduce congestion-related transit delay. Design 
intersections of Major Transit Priority Streets with other Major Transit Priority Streets or 
Transit Access Streets to allow turning movements of a standard transit vehicle. Where 
compatible with adjacent land use designations, right-of-way acquisition or parking 
removal may occur to accommodate transit-preferential measures or improve access to 
transit. The use of access management should be considered where needed to reduce 
conflicts between transit vehicles and other vehicles. Carefully consider any street design 
changes to Major Transit Priority Streets that impact travel time in light of the potential 
costs and benefits to transit riders, while also taking into account other adopted goals 
and policies. 

Traffic Slowing: Major Transit Priority Streets are not eligible for new traffic slowing 
devices such as speed bumps or speed cushions. Existing traffic slowing devices on 
Major Transit Priority Streets may remain and may be maintained and replaced as 
needed. 

Transfer Points: Provide safe and convenient transfer points with accessible stops, 
covered waiting areas, transit route information, benches, trash receptacles, enhanced 
signing, lighting, and telephones. 

Bus Stops: Locate bus stops to provide convenient access to neighborhoods and 
commercial centers. Stops should be located roughly every one-quarter to one-half mile, 
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while taking into account other factors including the need to serve major destinations, 
activity centers, transfer points and people with disabilities. Stop spacing should also 
take into account existing sidewalk and street connectivity, with potentially closer stop 
spacing where sidewalk and street connectivity is more limited. On-street parking should 
be prohibited at bus stops to provide accessible waiting areas. Passenger amenities 
should include shelters and route information. 

2.1.4 Freight Classification 
The Burnside Bridge is within a designated Local Service Truck Street classification. Per 
the TSP, Local Service Truck Streets are intended to serve local truck circulation and 
access.  

Figure 4. Transportation System Plan (City of Portland GIS) - Local Service Truck Street 

 
Within this classification, the following considerations apply: 

Land Use: Local Service Truck Streets provide for goods and service delivery to 
individual commercial, employment, and residential locations outside of Freight Districts. 

Function: Local Service Truck Streets should provide local truck access and circulation 
only. 

Connections: All streets, outside of Freight Districts, not classified as Regional 
Truckways, Priority Truck Streets, Major Truck Streets, or Truck Access Streets are 
classified as Local Service Truck Streets. Local Service Truck Streets with a higher 
Traffic classification are the preferred route for local access and circulation. 

Design: Local Service Truck Streets should give preference to accessing individual 
properties and the specific needs of property owners and residents along the street. Use 
of restrictive signage and operational accommodation are appropriate for Local Service 
Truck Streets. 

2.1.1 Street Design Classification 
The Burnside Bridge is within a designated Civic Main Street Design classification. Per 
the TSP, Civic Main Streets serve people throughout the City and are designed to 
emphasize multimodal access to major activity centers.  



County-City Work Plan: Bridge Cross Section Study (Final) 
  Multnomah County | Earthquake Ready Burnside Bridge Project 

 

  January 19, 2024 | 13 

Figure 5. Transportation System Plan (City of Portland GIS) – Civic Main Street Design 
Classification 

 
Within this classification, the following considerations apply: 

Land Use: Civic Main Streets are segments of Civic Corridors located within the Central 
City, Regional Centers, Town Centers, Neighborhood Centers, and other areas of 
intensive commercial activity. Development consists of a mix of uses that are oriented to 
the street. 

Lanes: Civic Main Streets typically include two to four vehicle lanes, with additional 
turning lanes as needed. Lanes may be dedicated as transit-only or business-access-
transit lanes if needed to improve transit speed and reliability. 

Width: Civic Main Streets generally feature a wider right-of-way than Neighborhood Main 
Streets and are more often able to provide the desired space for each mode and 
function. 

Function: Civic Main Streets should emphasize pedestrian access to adjacent land uses 
while also accommodating access and mobility for other modes. 

Curb zone: The curb zone along Civic Main Streets should emphasize access and 
place-making functions (such as parking, loading, transit stops, street trees, curb 
extensions, and street seats) to support adjacent land use and improve the pedestrian 
realm. The curb zone may be used for mobility functions if space is needed to provide 
bicycle facilities or provide turn lanes near intersections. 

Separation: Civic Main Streets have frequent street connections and support multimodal 
access to destinations. Sidewalks should be provided, and pedestrian and bicycle 
crossings should be signalized or improved with median refuge islands or curb 
extensions as needed to provide safety and comfort. Bicycle facilities should be 
separated from motor vehicle traffic. 

Design Elements: Civic Main Street design should typically include the following: wide 
sidewalks with a through pedestrian zone, a furnishing zone, and a frontage zone; 
closely spaced pedestrian crossings; separated bicycle facilities; wayfinding; transit 
priority treatments as needed; vehicle lanes; low vehicle speeds; medians and/or turn 
lanes as needed; and limited driveway access. 
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Design Treatment: During improvement projects, the preservation of existing 
vegetation, topography, vistas and viewpoints, driver perception, street lighting, and sight 
distance requirements should be considered. 

Utilities: Consider undergrounding or reducing the visual impact of overhead utilities 
along Civic Main Streets. 

2.1.2 Emergency Response Classification 
Emergency Response Streets are intended to provide a network of streets to facilitate 
prompt emergency response. The Burnside Bridge is within a designated Major 
Emergency Response classification. Per the TSP, Major Emergency Response Streets 
are intended to serve primarily the longer, most direct legs of emergency response trips. 

Figure 6. Transportation System Plan (City of Portland GIS) - Major Emergency Response 

 
Within this classification, the following considerations apply: 

Improvements: Design treatments on Major Emergency Response Streets should 
enhance mobility for emergency response vehicles by employing preferential or priority 
treatments. 

Traffic Slowing: Major Emergency Response Streets that also have a Local Service or 
Neighborhood Collector traffic classification are eligible for speed cushions, subject to 
the approval of Portland Fire and Rescue. Major Emergency Response Streets that also 
have a District Collector or higher traffic classification are not eligible for traffic slowing 
devices in the future. Existing speed bumps on Major Emergency Response Streets may 
remain temporarily and shall be replaced with speed cushions when streets are repaved 
or undergo other major modifications, subject to the approval of Portland Fire and 
Rescue. Speed cushions should be designed to achieve a similar level of traffic speed 
reduction as speed bumps. 

2.1.3 Traffic Classification 
The Burnside Bridge is within a designated Major City Traffic Street classification. Per 
the TSP, Major City Traffic Streets are intended to serve as the principal routes for 
interdistrict traffic that has at least one trip end within a City of Portland transportation 
district. 
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Figure 7. Transportation System Plan (City of Portland GIS) – Major City Traffic Street 

 
Within this classification, the following considerations apply: 

Safety: Safety should be the highest priority on Major City Traffic Streets. Safety 
countermeasures should be employed on Major City Traffic Streets to address identified 
safety risks with a focus on eliminating fatal and serious injury crashes for all modes. 
Major City Traffic Streets should provide separation between motor vehicles and people 
walking, bicycling, and using mobility devices, and provide safe multimodal crossings to 
destinations. 

Land Use / Development: Major City Traffic Streets should provide motor vehicle 
connections among the Central City, regional centers, town centers, industrial areas, and 
intermodal facilities. Auto-oriented development should locate adjacent to Major City 
Traffic Streets, except within designated centers, main streets, station areas, and other 
areas with high pedestrian demand. 

Connections: Major City Traffic Streets should serve as primary connections to 
Regional Trafficways and serve major activity centers in each district. Traffic with no trip 
ends within a City of Portland transportation district should be discouraged from using 
Major City Traffic Streets. Where a Major City Traffic Street intersects with a 
Neighborhood Collector or Local Service Traffic Street, access management and/or turn 
restrictions may be employed to reduce traffic delay. 

On-Street Parking: On-street parking may be removed, and additional right-of-way 
purchased to provide adequate traffic access when consistent with the street design 
designation of the street. Evaluate the need for on-street parking to serve adjacent land 
uses and improve the safety of people walking and people bicycling when making 
changes to the roadway. 

2.2 General Bridge Cross Section 
As presently planned, the Burnside Bridge would provide approximately 78 feet of usable 
width for vehicle lanes, bicycle lanes, and pedestrian space (Figure 8), which is 
comparable to the existing bridge. This 78-foot bridge width is derived from a cross 
section that allocates its space to two usable realms: 

1. A single interior roadway space has suggested widths ranging from 44 to 50 feet, 
depending on the selected design option. The Preferred Alternative would 
accommodate four vehicle lanes. The City of Portland, on July 20, 2022, declared its 
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preferred lane configuration as two westbound lanes (general-purpose) and two 
eastbound lanes (one general-purpose and one bus-only lane). 

2. Two exterior combined bicycle/pedestrian spaces each have suggested widths 
ranging from 14 to 17 feet, depending on the selected design option. This space 
would consist of a single level (i.e., no curb separating the bicycle and sidewalk 
portions) and be separated by a 1-foot sidewalk buffer (i.e., tactile strip). 

Figure 8. Preferred Alt Lane Configuration (West Approach Shown; Others Similar) 

 
Physical barriers would be provided between vehicle lanes and the bicycle lanes in 
addition to the lane dimensions provided. For the East Approach span, additional width 
would be required for the above-deck superstructure members, such as arch ribs or 
cables. For the east and west bridgeheads, the cross sections would widen to add 
additional traffic lanes at the intersections of 2nd Avenue (west bridgehead) and Martin 
Luther King Jr (MLK) Boulevard (east bridgehead).  

The cross section would accommodate a westbound bus dwell space on the west end of 
the bridge between Bent 1 and Bent 4. On both the east and west bridgeheads, there are 
buildings that connect to the bridge deck. 

2.3 Bridge Type 
The proposed Burnside Bridge consists of three bridge components: the West Approach, 
the Main River Span, and the East Approach. At this time, the East Approach bridge type 
has not been selected and could be either a tied arch (Figure 9) or cable-stayed (Figure 
10) type. Both bridge type options are being carried forward into the Final Design phase 
so that the bridge type decision can be informed by more detailed cost information and 
estimates developed by the selected CM/GC contractor. 
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Figure 9. Preferred Alternative with Bascule Movable Span (Tied Arch East Approach) 

 

Figure 10. Preferred Alternative with Bascule Movable Span (Cable-stayed East 
Approach) 

 

2.3.1 West Approach 
The proposed Burnside Bridge includes a girder bridge type for the West Approach, 
which would be about the same width as the existing bridge. It avoids an adverse effect 
on the Skidmore/Old Town Historic District National Historic Landmark (NHL). The 
proposed Burnside Bridge would require two sets of larger bridge columns in the park 
(versus four with the existing bridge). They are located to provide the necessary 
horizontal offsets from Naito Parkway and the Willamette Greenway Trail that each 
traverse under the bridge. 

2.3.2 Movable Span 
The proposed Burnside Bridge has a bascule bridge as its movable span. The Movable 
Span will satisfy the required U.S. Coast Guard horizontal and vertical navigational 
clearances for the main span; the requirements include enabling 100 percent of vessel 
traffic to safely transit under the bridge. The minimum clearances that will allow all vessel 
traffic to safely transit the bridge are as follows: 

• Minimum Vertical Clearance (movable span in the raised position): Elevation 167.0 
(NAVD88 datum). This would provide approximately 147 feet of vertical clearance 
above the ordinary high water mark surface elevation of 20.1 (NAVD88).  
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• Minimum Vertical Clearance (movable span in the closed position): Elevation 69.0 
(NAVD88 datum). This would provide approximately 49 feet of vertical clearance 
above the ordinary high water mark surface elevation of 20.1 (NAVD88).  

• Minimum Horizontal Clearance (permanent condition): 205 feet wide.  

• Minimum Horizontal Clearance (temporary construction condition): 165 feet wide. 

The Movable Span will be supported by “delta piers,” or trapezoid-shaped piers sized to 
accommodate a bascule counterweight within the interior void of the pier. The piers will 
also be equipped with starlings, which are in-water structures that divide and deflect river 
water and floating debris on the upstream (south) side of the bridge. While these are 
currently anticipated to be formed starlings, they may alternatively be a smaller structure 
of equivalent function, such as a dolphin. 

2.3.3 East Approach 
The proposed Burnside Bridge identified a long-span bridge type for the East Approach 
but left open the decision for a cable-stayed or tied arch bridge type option.  

For the tied arch option, the Long-span Alternative includes a span length that minimizes 
the risks and reduce costs associated with placing a pier and foundation in the geologic 
hazard zone that extends from the river to about E 2nd Avenue. The tied arch option 
places the eastern pier of the tied arch span farther east, thereby increasing the length of 
the tied arch span but reducing the length and depth of the subsequent girder span to the 
east.  

For the cable-stayed option, the tower is placed as reasonably close to the Union Pacific 
Railroad (UPRR) tracks as permissible, with the assumption that geotechnical ground 
improvements are necessary to mitigate the seismic geologic hazards. This results in 
differing cable-stayed span lengths. Based on the current tower location, UPRR pier 
protection is not required. 

2.3.4 Ancillary Elements 

West Side Access to 1st Avenue 
 

Near the west end of the existing bridge, there are County-owned stairs on both sides of 
the bridge that connect the existing on-bridge bus stop to West 1st Avenue (under the 
bridge) where the existing Skidmore Fountain MAX station is located. The NEPA phase 
evaluated replacing the stairs with Americans with Disabilities Act (ADA)-accessible 
elevators combined with stairs, a ramp, and improving the sidewalks between the end of 
the bridge and West 1st Avenue to create a safer and more ADA-accessible surface-
level pedestrian route. In addition to improving the sidewalks, the range of supplemental 
connection options includes no additional connection (i.e., using the improved sidewalks 
to access the bridge); stairs on one or both sides of the bridge; a ramp on the south side 
of the bridge; or elevators on one or both sides of the bridge. There could also be 
combinations of these connection types. The proposed Burnside Bridge Project does not 
include a final selection of access to West 1st Avenue; and a decision on the need for 
and type of access at this location would be made during the Final Design phase. 
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Vera Katz Eastbank Esplanade Access 
There is agreement between the City and County that there will be no ramp constructed 
from the bridge to the Eastbank Esplanade as part of the EQRB Project. Further, a 
decision about whether to maintain or remove the existing stairway is not known at this 
time but will be made early in the Final Design phase and is subject to applicable laws, 
regulations and standards, including the Americans with Disability Act.  

2.4 Bridge Geometry 
2.4.1 Bridge Location  

The proposed replacement bridge is placed at approximately the same location as the 
existing bridge. The total bridge length is approximately 2,290 feet, which is comparable 
to the existing bridge. The West Approach abutment is located approximately 80 feet 
east of the current abutment, and the East Approach abutment is located approximately 
30 feet east of the existing abutment. 

2.4.2 Bridge Horizontal Alignment 

General Alignments 
The preferred horizontal alignment would generally maintain the existing alignment of 
Burnside Street across the entire bridge. The existing one-way couplet of NE Couch 
Street for westbound traffic and E Burnside Street for eastbound traffic would be 
maintained, including the existing “S” curves for NE Couch Street. Minor alignment 
differences between Long-span structure types on the East Approach were necessary to 
accommodate structural components (tied arch ribs and cables), avoid existing buildings 
on both sides of the river, and to tie into lane transitions for the approach roadway.  

Approach Transitions 
The four-lane cross section options discussed above apply to the Movable Span and 
majority of the East and West Approach spans. Exceptions occur where the lanes 
transition to tie into the existing at grade street system to the west of Naito Parkway and 
east of E 2nd Avenue. The following discusses the needs for wider cross sections at the 
approaches.  

Transition Geometry 

The bridge transitions on both sides of the river are based on Federal Highway 
Administration (FHWA) Manual on Uniform Traffic Control Devices (MUTCD) (FHWA 
2009) formulas for low speeds. Assuming 25 mph, the tapers are approximately 10:1. 
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Figure 11. Transition Locations 

 

West Approach Transition 

After multiple discussions with TriMet and the City of Portland it was decided that the 
existing TriMet westbound bus stop would move west, off the bridge structure. This 
adjustment eliminated the need for multiple bus pullouts on the bridge and eliminates 
rider queues within the bridge multi-use path. One of the two TriMet bus pullouts on the 
existing Burnside Bridge was included in the new design just before the westbound right 
turn lane. This bus pullout accommodates TriMet’s existing operational need for some 
buses to dwell outside active traffic lanes before going into service. 

Other geometry required for transitioning to reduced vehicular lanes and reduced 
sidewalk width off the bridge is listed below:   

• Transitions from six lanes and four lanes between NW 1st Avenue and NW Naito 
Parkway.  

• Eastbound Direction – There are three existing lanes (two general purpose and one 
bus-only) at NW 2nd Avenue. For options that reduced to two eastbound lanes on 
the bridge, the merge needed to occur east of NW 2nd Avenue due to traffic signal 
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operations. This merge extended onto the West Approach due to merging distance 
requirements.  

• Westbound Direction – Two general purpose lanes and a right -turn lane need to 
start on the West Approach due to traffic signal operations at NW 2nd Avenue.  

• Trees within the median between NW 1st Avenue and NW 2nd Avenue are assumed 
to be removed to provide wider bicycle/pedestrian facilities. At this location, extra 
space for people walking is important for the patrons that queue within the NW 
sidewalk at the Portland Rescue Mission building entrance. Extra space for people 
bicycling is important in the eastbound direction to accommodate different speeds of 
users as they climb the bridge approach grade. 

See Figure 12 for a snapshot of the West Approach. 

Figure 12. West Approach 

 

East Approach Transition  

Geometry required for transitioning to additional vehicular lanes and reduced sidewalk 
width off the bridge are listed below:  

• Transitions from four lanes and six lanes between NE 2nd Avenue and NE 3rd 
Avenue.  

• Eastbound Direction: East end of the East Approach needs to widen to four 
eastbound lanes (two general purpose lanes, a right turn lane, and a bus-only lane) 
due to traffic signal operations at NE MLK Boulevard. 

• Westbound Direction: There are two existing lanes at NE Couch Street.  

See Figure 13 for a snapshot of the east approach. 



  
County-City Work Plan: Bridge Cross Section Study (Final) 

Multnomah County | Earthquake Ready Burnside Bridge Project 
 

22 | January 19, 2024 

Figure 13. East Approach 

 

2.4.3 Bridge Vertical Profile  
Various profiles were developed for a low movable bridge alternative located on the 
existing alignment. The objective of the chosen vertical profile is to maintain or slightly 
exceed the existing closed bascule span clearance over the navigation channel and 
satisfy other land transportation mode clearances.  

Additionally, the profile needs to maintain existing sidewalk access to adjacent buildings 
west of NW 1st Avenue, and east of SE 2nd Avenue. Furthermore, profiles studied 
focused on maximizing vertical clearances over Tom McCall Waterfront Park to provide 
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emergency vehicle access within the park. It is also important to minimize grade as much 
as possible to encourage walking, biking, and rolling on the bridge. Lastly, for the 
bascule Movable Span, it is desirable that the high point of the vertical crest curve be 
placed at the toe/center of the bascule span to ensure stormwater runoff flows away from 
the open joint at the center of the span.  

This resulted in profiles with a maximum grade of 4.60 percent, which is slightly steeper 
than the existing bridge vertical profile grade of 3.86 percent. While this meets the 5 
percent maximum grade requirement for ADA accessibility, less steep grades are 
typically desired by the ADA community. 

Continued design development evaluated opportunities to reduce grade while ensuring 
the high point was located at the center of the Movable Span and vertical clearance 
requirements were met. 

3 Bridge Modal Types and Volumes 
3.1 Motorized Vehicle Types 
3.1.1 FHWA Vehicle Classifications 

FHWA classifies vehicles into one of 13 categories depending on the size of the vehicle. 
See Figure 14 for the FWHA 13-classification system. Medium trucks include Classes 
5-7 and range from 10,000 to 26,000 pounds. In AutoTURN, these are similar to SU-30 
vehicles. Heavy trucks include Classes 4, 8-13 and range from 26,000 to 31,000 pounds. 
In AutoTURN, these are similar to City Bus, WB-40, WB-62, and WB-67 vehicles. 
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Figure 14. FHWA Vehicle Classifications 

 

3.1.2 Emergency Vehicles 
The bridge is classified as a Major Emergency Response Street in the TSP and will see 
a variety of emergency vehicles including police, ambulance, and Portland Fire and 
Rescue fire trucks and fire engines. The largest emergency vehicle that will operate on 
the bridge is the City of Portland T-1 Fire Truck (Figure 15). 

Figure 15. City of Portland T-1 Fire Truck 
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3.1.3 Transit Vehicles 
Standard buses (Figure 16) are the only transit vehicles currently operating on the 
bridge, however this evaluation considered articulated buses and streetcar vehicles 
based on potential future operations. Initially, streetcar vehicles were assumed to match 
existing streetcar vehicles in Portland, which include mirrors and have very limited 
battery power (thus requiring OCS wires for power). During an August 29, 2023, cross 
section meeting focused on streetcar, Portland Streetcar representatives indicated that 
this cross section study should assume that all existing streetcar vehicles will be 
replaced by newer vehicles that use rear-view cameras instead of mirrors (thus a 
narrower clearance envelope) and have enough battery capacity to not require OCS 
wires on the new Burnside Bridge. 

Figure 16. Standard Bus and Articulated Bus 

 

3.2 Motorized Vehicle Volumes  
Table 4 below displays the Annual Daily Traffic (ADT) estimates for the Burnside Bridge 
along with other bridges in the downtown area. In addition to showing ADT volumes, 
Table 4 summarizes the medium and heavy truck volumes and provides these volumes 
as percentages of the total ADT counts. The Burnside Bridge is estimated to carry 
35,000 vehicles per day, with 19,000 eastbound and 16,000 westbound. At 35,000 ADT, 
the Burnside Bridge is the third busiest non-interstate bridge in the downtown area. 

As a percentage of ADT, the Burnside Bridge has 1.3 percent medium volume (MV) 
trucks and 2.1 percent heavy volume (HV) trucks total. The percentage of HV includes 
buses so the actual volume of large trucks should be much less than what is included in 
Table 4. The percentage of medium and heavy trucks are similar to the other non-
interstate bridges in the downtown area.  
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Table 4. Daily Vehicle Volumes on Area Bridges 2019 

 

3.3 Bicycle / Pedestrian / ADA / Miscellaneous Types 
3.3.1 Bicycle 

The fleet of vehicles that use bikeways is continually diversifying. Guidance from  
Designing for Small Things with Wheels (NACTO 2023)  states that the most common 
devices people ride in urban bikeways fit into one of four operational categories: mini 
devices (e.g., electric and non-electric scooters, skateboards, rollerblades, personal 
mobility devices, wheelchairs, etc.), typical bikes (electric and non-electric, upright and 
recumbent, etc.), cargo bikes (with and without trailers and often carrying goods or 
passengers), and extra-large bikes (e.g., freight tricycles, pedicabs, etc.). Devices that 
require a driver’s license and vehicle registration, such as mopeds, are not considered as 
potential bikeway users. 

These vehicles have different widths, lengths, turning radii, speed profiles, response to 
surface condition, and other characteristics. To accommodate this diversity bikeway 
design needs to consider passing widths, queueing lengths, turn needs, grade changes, 
and surface materials.  

3.3.2 Pedestrian / ADA 
The width of the pedestrian space needs to accommodate a range of different potential 
users expected along that street type. This could include people walking in opposing 
directions, people walking next to each other, people carrying bags or packages, people 
pushing strollers, carts, or other devices, people jogging and running, and people with 
mobility devices.  

An average adult walking comfortably and in a straight line has a width of around 2.5 
feet. Other individuals, including those carrying bags or using mobility devices have 
wider width requirements, between 3 and 4 feet. A 6-foot-wide pedestrian space allows 
at least two people to walk side by side or pass each other in opposing directions in 
relative comfort. An 8-foot-wide pedestrian space allows for three people to walk together 
or to pass others on the sidewalk. 
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Special attention needs to be paid to the requirements of the ADA. Sidewalk 
requirements include grades not exceeding 5-percent and an absolute minimum clear 
width of 4-feet. All cross section options meet ADA requirements. 

3.4 Bicycle Volumes 
Predicted bicycling volumes were calculated in the Draft EIS, which estimated 2019 and 
2040 bike volumes on all the downtown bridges based on previous counts and growth 
patterns. Bicycling volumes for the Burnside Bridge were calculated as 1,750 bicyclists 
per day for base conditions in 2019 and 2,950 bicyclists per day for 2040 future year 
conditions. 

Approximately 10 percent of daily trips typically occur in the peak hour, although this can 
vary for bicycling from 7 percent to 15 percent depending on the type of location. Daily 
volumes were multiplied by 10 percent to get peak hour volumes, and then multiplied by 
a 70 percent/30 percent directional split to identify volumes in the peak direction. This 
resulted in a 2040 directional peak hour volume prediction of approximately 205 
bicyclists per hour in the peak direction. These volumes fall into the range (150-750 
bicyclists/hour) where guidance prefers a bicycling zone width of 8 feet with a minimum 
of 6.5 feet. 

This should be considered the low-end of bicycling design volumes. The high-end of 
these volumes is calculated in Section 1.5.2. 

4 Range of Cross Sections Studied 
For this study, six representative cross section options were studied as defined in Table 
1. All six options included the same 78-foot clear width. All options included a 
symmetrical bicycle/pedestrian space on both sides of the bridge. All options include two 
westbound general-purpose lanes, one eastbound general-purpose lane, and one 
eastbound bus-only lane.  

They consist of three options, with sub-options for alternative roadway lanes / shoulder / 
median widths, as described below, as defined in Table 5, and as illustrated in Appendix 
A. 

4.1.1 Option 1 (Maximum Vehicular Allocation) 
This option has the maximum vehicular space (50 feet) and 14 feet bicycle/pedestrian 
space on each side. Option 1a has four 11-foot lanes and 2-foot shoulders on both sides. 
In comparison, Option 1b increases shoulders to three feet on both sides by reducing all 
four lanes to 10.5 feet. 

4.1.2 Option 2 (Maximum Bicycle/Pedestrian Allocation) 
This option has the maximum bicycle/pedestrian space (17 feet on each side) and 44 
feet of vehicular space. Option 2a has 10-foot outside lanes and a 2-foot median. In 
comparison, Option 2b has 11-foot outside lanes and no median. 

Of the options studied, Option 2b is the only option considered acceptable by PBOT. 
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4.1.3 Option 3 (Compromised Allocation) 
This option has a compromised allocation of vehicular and bicycle/pedestrian space: 47 
feet of vehicular space, and 15.5 feet of bicycle/pedestrian space on each side. Option 
3a has 10-foot inside lanes and 2-foot shoulders on both sides. In comparison, Option 3b 
has 10.5-foot inside lanes and 1.5-foot shoulders on both sides. 

Table 5. Cross Section Options 

 
 

5 Key Differentiating Considerations 
For this study, key differentiating features were identified to provide decision makers with 
appropriate technical considerations for each cross section option. Differentiating 
features include: 

• Policy Consistency 

• Safety and operations 

• Comfort 

• Roadway Drainage 

• Maintenance and Inspection  

The features and associated analysis are described in Sections 5.1 and 5.2 below. Each 
option was evaluated against a certain design feature, and Harvey balls were used to 
identify the degree to which the Option meets a particular criterion and to provide a 
qualitative comparison of the options. The full balls indicate that a criterion is met or 
exceeded, the half balls indicate that a criterion is partially met, and the empty balls 
indicate that a criterion is not met. A comparison of this evaluation is summarized in 
Table 6. A detailed summary of each option including pro and con considerations is 
included in Appendix B. 
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Table 6. Comparison Matrix 

 

Option 1 (Maximum Vehicular Allocation) 
This option performed worse in the active transportation evaluation, as it has the least 
amount of space allocated for people bicycling and people walking. This option does not 
meet the City’s policies and desired minimum widths. The effective width of the bike lane 
will be narrower than the City’s preferred minimum width and as a result there is a higher 
potential for interactions and conflicts between people bicycling and people walking. This 
option performed moderately well in the vehicular space criteria.  

Option 2 (Maximum Bicycle/Pedestrian Allocation) 
This option performed the best in the active transportation evaluation and meets the 
City’s minimum width standards. This option performed moderately well in the vehicular 
space evaluation, although Option 2a has sub-standard exterior lane widths. 

Option 3 (Compromised Allocation) 
This option does not meet the City’s policies and minimum widths for active 
transportation. The effective width of the bike lane will be narrower than the City’s 
preferred minimum width and as a result there is a higher potential for interactions and 
conflicts between people bicycling and people walking. This option performed the best in 
the vehicular space evaluation. 
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5.1 Active Transportation Space 
5.1.1 Policy Consistency 

Bicycle/Pedestrian Space 
The cross section elements of the bicycle/pedestrian space were evaluated for 
compliance with the City of Portland’s current policy and design guidelines and based on 
the TSP classifications for the bridge. 

The City’s design guidance reflects national research and local experience. It is provided 
in order to achieve the policy goals expressed in the City's Comprehensive Plan, 
Transportation System Plan, and the City-County Climate Action Plan. It informs the 
recommended dimensions for different active transportation cross section elements on 
the bridge including: 

• Pedestrian space: the recommended minimum sidewalk dimensions are included in 
the Portland Pedestrian Design Guide (PBOT 2022). An 8-foot pedestrian through 
zone (walkway) is the recommended minimum width for a Civic Main Street. A 6-foot 
pedestrian through zone allows two people to walk side by side or to pass one 
another. Widths of 7 feet to 8 feet are sufficient for up to three people to walk 
together or for people walking to pass others on the sidewalk. Narrower walkways 
may require people to step into the bicycling space to pass other people walking. 

• Bicycling space: recommended bicycling zone widths are included in the Portland 
Protected Bicycle Lane Design Guide (PBOT 2021) and depend on directionality and 
expected bicycling volumes. For unidirectional bike lanes with expected volumes 
between 150-750 bicyclists per hour in the peak hour, a minimum bicycling zone 
width of 6.5 feet and a preferred width of 8 feet are recommended. The Guide also 
notes that additional width may be required as shy distance from vertical elements to 
provide 6.5 feet of functional width (see below). 

Reduced bike lane widths are likely to require people bicycling to use the pedestrian 
space to pass slower moving bicyclists. This is observed on the Tilikum Crossing. 
There, people bicycling frequently go outside the 7-foot bicycle space and into the 
6'4" pedestrian space (people bicycling and people walking are separated by an 
8-inch stripe). In-field research conducted by PBOT showed that an 8-foot-wide 
pathway with no integrated shy distance from a vertical barrier will suffice for side-by-
side riding and passing behavior for standard bicycles. See Appendix F.  

Designing for Small Things with Wheels (NACTO 2023) is consistent with PBOT's 
findings and recommends a one-way riding space of 7-8 feet to allow for comfortable 
riding and passing space for conventional bicycles and independent of shy distance. 
Larger bicycles, such as cargo bikes, would require an additional 1-foot to 
accommodate both riding and passing space. In the absence of that additional width, 
it is likely they will use the pedestrian space.  

The speed differential between users of the bike space will become increasingly 
prevalent with the increase of e-bikes, e-scooters, and other devices. This will create 
increased need for users to pass one another. 
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• Shy distance: people bicycling tend to ride some distance from vertical features such 
as the bridge railings that will be on either side of the active transportation space, to 
avoid striking their handlebars or pedals. Based on industry guidance and field 
testing conducted by PBOT on the Tilikum Bridge (see Appendix F), this shy distance 
is at least 1 foot to 2 feet from the face of the railing to where the edge of the bike 
lane is striped. Accounting for the shy distance, the remaining width is the functional 
width of the bike lane. 

• Sidewalk buffer: the Portland Pedestrian Design Guide (2022) provides design 
guidance for when pedestrian and bicycling space are provided at the same grade. A 
sidewalk buffer of 1 foot to 4 feet is required to separate these users. Wider sidewalk 
buffers provide space for street furniture such as light poles, benches, and other 
features that can provide more physical separation between users. Narrower buffers 
and those with less vertical features will result in users moving into the other space if 
adequate space is not provided for the pedestrian and bicycling spaces. The 
Burnside Bridge midspan will include a minimum 1-foot tactile sidewalk buffer. 
Experience on other bridges, such as the Tilikum Bridge, have observed people 
bicycling passing one another by crossing into the pedestrian space, and vice versa. 
This is also likely to be more prevalent for options where narrower pedestrian 
through zone and bike lane dimensions are provided. 

Based on the above guidance, the City’s minimum bicycle/pedestrian space width is 17.5 
feet (8-foot ped + 1-foot buffer + 6.5-foot bike + 2-foot shy) and their preferred width is 19 
feet (8-foot ped + 1-foot buffer + 8-foot bike + 2-foot shy). The City, however, has stated 
that they are willing to accept 17 feet, but they would anticipate bicycle and pedestrian 
conflicts with any space less than 17 feet. This is based on field testing of needed widths 
adjacent to vertical barriers conducted by City staff in 2021 and included in Appendix F. 
The City has further stated that the more this space is reduced, the further that it 
deviates from its Policy objectives. The dimensions provided above are clear widths 
between bridge rails, with no reduction for bridge appurtenances. Widths that meet or 
exceed 17 feet are considered compliant with City guidance, and those less than 17 feet 
are not considered compliant. The results of this evaluation along with pros and cons are 
summarized in Table 6 and Appendix B. 

5.1.2 Safety 
All bridge cross section options include a crash-worthy barrier to separate people 
bicycling and people walking from vehicular traffic on the bridge. In this way, there is no 
safety performance difference expected between options. 

Operating Envelope 
There will be interactions between people bicycling and people walking that impact the 
safety and comfort of the pedestrian/bicycling space. Providing a sufficiently wide 
operating envelope for people bicycling to operate uphill and downhill and to pass one 
another will result in fewer occasions where people bicycling need to enter the 
pedestrian space to perform these maneuvers. This reduces the potential for conflict 
between users. 
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The minimum bicycling clear zone width identified in PBOT’s design guidance is 6.5 feet. 
However, PBOT's field research and Designing for Small Things with Wheels (NACTO 
2023) recommends a minimum of 7-8 feet that allows for people bicycling to pass one 
another within the range of expected bicycling volumes.  

A 6-foot pedestrian through zone allows two people to walk side by side or to pass one 
another. Widths of 7 feet to 8 feet are sufficient for up to three people to walk together or 
for people walking to pass others on the sidewalk. Narrower sidewalks may require 
people to step into the bicycling space to pass other people walking. 

Widths that meet or exceed 17 feet will, in most instances, provide sufficient width for 
people walking and people bicycling to operate in their own space with fewer instances 
of potential conflicts from users moving into each other’s space. Narrower widths for the 
pedestrian/bicycling space will result in more instances of people moving into each 
other’s space and more potential for conflict between users. The results of this evaluation 
along with pros and cons are summarized in Table 6 and Appendix B. 

5.1.3 Comfort 

Separation Between Users 
Pedestrian and bicycling comfort are generally associated with the amount of separation 
provided between modes and in particular physical separation from higher speed and 
volume vehicular traffic. All bridge cross section options include a crash-worthy barrier to 
separate people bicycling and people walking from moving vehicles. In this way, there is 
no difference between options. 

Separation between people walking and people bicycling can also influence comfort. A 
sidewalk buffer should be used to delineate between the pedestrian and bicycling spaces 
when these are provided at the same grade. Wider sidewalk buffers can provide space 
for street furniture such as light poles, benches, and other features that can also provide 
more physical separation between users. The Burnside Bridge midspan will include a 
minimum 1-foot tactile sidewalk buffer. Experience on other bridges, such as the Tilikum 
Bridge, have observed people bicycling passing one another by crossing into the 
pedestrian space, and vice versa. This is likely to be more prevalent for options where 
narrower pedestrian through zone and bike lane dimensions are provided.  

Widths that meet or exceed 17 feet provide sufficient width for people walking and 
people bicycling to operate in their own space and make for a more comfortable facility. 
At 17 feet, there are still likely to be instances where people bicycling will enter into the 
pedestrian space. This is likely to be the case with both cargo bikes, which are wider 
than conventional bikes, and with electric bikes that have a higher operating speed 
relative to conventional bikes, encouraging greater separation when passing. Narrower 
widths for the pedestrian/bicycling space will result in more interaction between modes 
and a less comfortable facility. The results of this evaluation along with pros and cons 
are summarized in Table 6 and Appendix B. 

Shy Distance 
People bicycling operate at a distance from vertical features, such as the bridge railings 
that will be on either side of the active transportation space, to avoid striking their 
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handlebars or pedals. Based on industry guidance and field testing conducted by PBOT 
on the Tilikum Bridge, this shy distance is at least one foot six inches from the face of the 
railing to where the edge of the bike lane should be striped.  

Not accounting for shy distance will mean a reduced clear operating space and more 
instances of people moving into each other’s space and potential for conflict between 
users. The results of this evaluation along with pros and cons are summarized in Table 6 
and Appendix B. 

5.1.4 Maintenance and Inspection 
To maintain operations during routine maintenance and inspection activities, a minimum 
temporary space of 15.5 feet (9.5 feet + 6 feet) within the bicycle/pedestrian area is 
needed, based on the following:  

• Maintenance and inspection vehicles require a temporary 9.5-foot width within the 
bicycle/pedestrian space [8.5-foot (vehicle + cones) vehicle width + 1-foot clearance 
from barrier] 

• A 6-foot temporary bicycle/pedestrian space is needed for any temporary width 
reduction. 

• County Bridge Maintenance prefer as much space outside the maintenance vehicle 
as possible. 

Bridge maintenance “hatches” (for removal and replacement of movable bridge 
equipment and machinery) will be needed within the bicycle/pedestrian space. The 
results of this evaluation along with pros and cons are summarized in Table 6 and 
Appendix B. 

5.2 Vehicular Space 
5.2.1 Policy Consistency 

The cross section elements were evaluated for compliance with the City of Portland’s 
current policy and design guidelines based on the TSP classifications (see Table 7). 
TriMet indicated that they prefer at least 11-foot bus lanes with 1-foot shy to vehicular 
barriers. However, TriMet noted that they have no objection to temporarily using 10-foot 
interior lane when the exterior lane is closed. 
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Table 7. Lane Widths (Table 2.2 Lane Widths, Traffic Design Manual, Volume 1: 
Permanent Traffic Control and Design, City of Portland, June 2022) 

 

Exterior Lane and Shoulder 
The exterior lanes on the bridge are transit routes in both directions, so 11-foot lanes are 
typical. The allowable range of lane widths is 10-12 feet and there is 1-foot shy distance 
required because the lane is next to the bridge barrier. Therefore, the allowable range of 
lane widths including shy distance is 11-13 feet. The exterior lane and shoulder widths 
were combined for each option and evaluated against these standards. Lane widths that 
meet or exceed these standards are considered compliant. The results of this evaluation 
along with pros and cons are summarized in Table 6 and Appendix B. 

Interior Lane and Median 
The range of lane widths for the interior lanes is 10-12 feet. The interior lane width and 
median widths were combined for each option and evaluated against these standards. 
Lane widths that meet or exceed these standards are considered compliant. The results 
of this evaluation along with pros and cons are summarized in Table 6 and Appendix B. 
While PBOT does not have a policy that requires a median, PBOT’s Traffic Design 
Manual (PBOT 2022) does have guidelines to provide lanes wider than 10 feet in some 
instances, such as geometric roadway features and horizontal curves). 

5.2.2 Safety and Operations 
The different options were evaluated for truck design based on the Freight TSP 
Classification to identify safety concerns and freight operational limitations. This analysis 
focused on lane taper locations on both sides of the bridge and included modeling a 
range of simultaneous turning movements using AutoTURN. According to Designing for 
Truck Movements and Other Large Vehicles in Portland (PBOT 2008), the suggested 
design vehicle for a Local Service Truck Street is an SU-30), and the volume of buses 
and trucks is low (<2 percent of ADT), so there is no reason to design for larger vehicles. 
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However, turning movements were still analyzed for larger vehicles (WB-40, WB-62, WB-
67, Fire Trucks) to confirm that all options can accommodate large trucks. The turning 
movements analyzed included transit vehicles in the exterior lane with a range of 
different simultaneous truck movements in the interior lanes. Turning movements were 
tested with 1-foot and 0.5-foot vehicle buffers, and the buffer conflicts were documented. 
The results of this AutoTURN analysis were tabulated and are included in Appendix C. 

Lane Widths 
The lanes widths for each option were determined adequate to accommodate 
simultaneous movements of streetcar, buses, SU-30 and WB-40 vehicles, with each 
vehicle operating in its own lane. Larger vehicles such as WB-62, WB-67, and Fire 
Trucks are also accommodated but may offtrack into adjacent lanes when they are in 10-
foot lanes at taper locations. This depends on driver behavior when there is a vehicle in 
the adjacent lanes. Due to the infrequency of these larger vehicles, this is not a safety 
concern. However, see the Potential Mitigations section below for possible ways to 
reduce off-tracking.  

The City has not done in-depth crash analysis of narrow lanes (10 foot or less) at lane 
taper locations. In general, the City has not found narrow lane widths to be a contributor 
to higher rates of injury crashes, and they typically associate them with lower injury crash 
rates. According to the City, when narrower lanes result in increased space for other 
uses, they can contribute to safer streets overall. 

Another safety consideration is that lanes wider than the recommended ranges may 
encourage higher vehicle speeds. The results of this evaluation along with pros and cons 
are summarized in Table 6 and Appendix B. 

Shoulder Width 
Shoulder widths were evaluated to determine if bus and streetcar operations are 
accommodated without impacts to barriers. All options accommodate bus and streetcar 
movements except for Option 2a. Due to the combined width of the 10-foot exterior lane 
and 1-foot shoulder in Option 2a, a bus may conflict with the barrier at the taper angle 
points. This depends on driver behavior when there is a vehicle in the adjacent lane. See 
the Potential Mitigations section below for possible ways to address this. Another safety 
consideration is that shoulders wider than the recommended widths may encourage 
higher vehicle speeds. The results of this evaluation along with pros and cons are 
summarized in Table 6 and Appendix B. 

Median Width 
Median widths were evaluated to determine potential conflicts with truck turning 
movements and opposing traffic. While larger trucks are accommodated in all options, 
the exclusion of a median when interior lanes are 10 feet wide may result in off tracking 
into opposing traffic. The results of this evaluation along with pros and cons are 
summarized in Table 6 and Appendix B. The use of a median in locations where there 
are horizontal shifts in the roadway geometry can provide an effective interior lane width 
of greater than 10 feet to reduce off tracking into opposing traffic. 
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Potential Mitigations 
Even though the AutoTURN analysis showed that all vehicles are accommodated, it still 
showed some tight spots in the taper areas where off-tracking into adjacent lanes might 
occur. If needed during final design, the design layout could potentially be modified 
without changing the cross section. Potential modifications could include: 

• Lengthen tapers.  

• Add radius to barriers at tapers. 

• Add radius to striping at tapers. 

• Introduce buffer between opposing lanes by offsetting eastbound/westbound tapers. 

• Introduce buffer between thru lane and bus lane by offsetting eastbound/westbound 
tapers. 

5.2.3 Drainage 

Inlet Maintenance  
This evaluation included comparison of the bus wheel path and drainage facilities. Buses 
that regularly run over drainage facilities will eventually require deck repair and inlet 
replacement. Multnomah County’s Bridge Maintenance team prefers to avoid any 
overlap. This could be resolved with narrower inlets, but that would require many more 
inlets. Multnomah County’s Bridge Maintenance team is okay with overlap to avoid 
adding many more inlets. The results of this evaluation along with pros and cons are 
summarized in Table 6 and Appendix B. 

6 Non-Differentiating Features and 
Considerations 
During this study, some important features and considerations were identified that turned 
out to be non-differentiating for the various cross section options. This means that while 
important, they did not provide a meaningful differentiating quality to help select amongst 
the various options. The identified non-differentiating features are as follows in this 
section.  

6.1 Bridge Type and Appurtenances  
The various bridge type and movable bridge appurtenances and devices do not have a 
negative impact on the vehicular and bicycle/pedestrian spaces for any of the cross 
section options. 

6.1.1 East Approach Bridge Type 
As described in Section 2.3.3, the east approach bridge type could either be a tied arch 
or cable-stayed bridge. Both bridge types can equally accommodate all the cross section 
options.  
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6.1.2 Bridge Appurtenances  
The design team evaluated bridge appurtenances that might require a reduction in the 
cross-sectional width available for the roadway and bicycle/pedestrian space. These 
appurtenances include vehicular barriers, bicycle railings, protective fencing, roadway 
lighting, future streetcar compatibility including an overhead catenary system (OCS) if 
needed, and movable bridge signals, bridge gates and barriers. This evaluation 
determined that none of these appurtenances will impact the cross section decision and, 
where needed, localized bridge widening will occur to avoid any reductions in the clear 
spaces for the bicycle/pedestrian and roadway zones. A summary of this evaluation is 
provided for each appurtenance type as follows.  

Vehicular Barriers 
Based on County commitments made during the NEPA phase, an interior bridge rail 
designed to resist vehicular impact will be provided between the roadway and the multi-
use paths.  

The current roadside safety crash test standard is the American Association of State 
Highway and Transportation Officials (AASHTO) Manual for Assessing Safety Hardware 
2nd Edition (MASH) ((AASHTO 2016). Bridge rails for structures on the National 
Highway System (NHS) must meet a MASH minimum crash test rating of Test Level 4 
(TL-4). The Project is on the NHS and therefore must comply with this regulation. 

The 42-inch Oregon Department of Transportation (ODOT) standard Vertical Concrete 
Parapet railing, which is detailed on ODOT Standard Drawing BR222, is proposed for the 
Project. It complies with the MASH TL-4 requirement and is one-foot-wide, which 
maximizes cross-sectional width available for the roadway and bicycle/pedestrian 
spaces. 

 Protective Fencing (ODOT / UPRR Facilities) 
Oregon law mandates protective fencing (or screening) shall be provided on all freeway 
overpasses. Fencing is also required over UPRR facilities. The ODOT Bridge Design 
Manual (ODOT 2023) requires that fencing be provided a minimum of 10 feet beyond 
freeway travel lanes and a minimum of 25 feet from the centerline of the nearest railroad 
track or access road. Based on these requirements, approximately 314 feet of protective 
fence will be provided on each side of deck over the I-5, I-84, and UPRR corridor on 
each approach structure.  

The height of the fencing must be 10 feet above the walking surface to meet railroad 
requirements. The fence can be designed to meet aesthetic requirements for the Project 
and will be incorporated into the exterior multi-use paths bridge rail and therefore not 
impact the cross-sectional width available for roadway and the bicycle/pedestrian space. 

Roadway Lighting 
The new bridge will include illumination for all modes of transportation. To avoid 
narrowing the multi-use paths, all illumination poles are anticipated to be mounted 
outside of the exterior bridge rail through means of a “blister” or “pedestal.” Based on 
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ODOT Standard Drawing BR971, the blister will extend one foot ten inches beyond 
(perpendicular to) the typical exterior edge of deck. 

The Project must consider future Portland Streetcar systems on the bridge. Streetcar 
operations commonly requires an overhead catenary system (OCS) to supply electricity 
to the car, but discussions with Portland Streetcar have resulted in a conclusion that 
OCS systems will not be necessary for this Project. Implementation of a streetcar system 
is well over 10 years away and, by that point, streetcars with battery capacity great 
enough to cross the Burnside Bridge without OCS will be procured by Portland Streetcar. 
Had overhead wires been needed, they would have spanned the width of the bridge and 
been either supported on independent poles or by the proposed illumination poles and 
associated blister foundation. 

Movable Bridge Lifts and Operations  
Acknowledging that from a regulatory standpoint, maintaining movable bridge 
functionality is the highest modal priority of all modal types, the bridge team assessed 
how the various cross section options might affect the ability for the bridge to operate. 
The conclusion was that none of the cross section options impaired or influenced the 
selection in a meaningful way and that this consideration was not differentiating. As such, 
all cross section options seem to adequately provide the necessary movable bridge 
functionality. 

Movable Bridge Signals 
Overhead sign structures will be placed before the movable span to close vehicular 
operations during a bridge lift, similar to the existing structure signals. These signal 
structures will also contain signs guiding traffic and could contain County banners and 
other communication devices. Coordination with PBOT and ODOT will be required during 
Final Design to identify types and locations of sign structures and other signage. To 
avoid narrowing the bicycle/pedestrian space, all signal poles are anticipated to be 
mounted outside of the exterior bridge rail through means of a “blister” or “pedestal.” 

Supplemental bells or gongs attached to warning and/or barrier gates will also serve to 
warn users of a bridge opening. 

Movable Bridge Gates and Barriers 
To meet the recommendations of the AASHTO LRFD Movable Highway Bridge Design 
Specifications, (AASHTO 2023) it is anticipated that both warning gates and barrier gates 
will be provided on both the East and West Approaches to the Movable Span. Gates will 
cross the full width of the roadway as well as the multi-use paths. Warning gates will 
direct traffic to stop and queue while the bridge opens. They will be marked in 
accordance with the MUTCD (FHWA 2009) and have red signal lights mounted on them. 
Barrier gates will be located closer to the Movable Span and serve to resist any traffic 
that may surpass the initial warning gates. They will be marked similarly to the warning 
gates with red lights and will be designed to resist vehicle impact. Pedestrian gates will 
be located at both ends of each multi use path to better control pedestrian flows.  

It is anticipated that vertical type gates with counterweights will be utilized. The gates 
may be located in between the vehicular roadway and the bicycle/pedestrian space or at 
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the bridge fascia. The gate housing ranges from approximately 2’x2’ to 3’x3’ in plan area. 
Localized widenings of the overall bridge width cross section to accommodate the gates 
without impacting the width clear space of the bicycle/pedestrian space may be required. 

6.2 Post-Seismic Emergency Response 
All the bridge cross section options satisfactorily provide the ability for first responders 
and other emergency service organizations to provide immediate responsiveness and 
recovery needs following a major earthquake. 

Post-earthquake emergency response vehicles were studied for their various effects on 
the bridge design and cross sectional horizontal and vertical clearances. Vehicles 
evaluated ranged from fire trucks to non-standard off-highway dump trucks. From a 
cross-sectional perspective, the design objective is to allow for simultaneous movement 
of one emergency response vehicle in each direction on the bridge. This criteria supports 
emergency response and debris clearing activities following the large earthquake and is 
an increase in structural capacity versus current bridge design standards. The bridge will 
accommodate heavy vehicular loads defined as EV2 or EV3 vehicles by AASHTO. 
These vehicles possess a heavier overall weight compared to special haul vehicles that 
will also be allowed in the future but are currently prohibited on the existing bridge. See 
Appendix J for a diagram of the cross section containing the EV2 or EV3 vehicles. 

6.3 Utility Impacts 
All the cross section options possess the same utility impacts and needs. Further, all 
cross sections can equally accommodate existing relocations and/or proposed utilities. 

6.4 Under-bridge Facilities 
Because the overall cross section and structure depth is the same for all cross section 
options, is there is no differentiation between the various options on the facilities below 
the bridge. As such, all the cross section options have the same insignificant impacts to 
under-bridge transportation facilities (e.g., Naito Parkway, 2nd / 3rd Avenues; I-5 / I-84; 
etc.), the Willamette River, TriMet Max, other Parks recreational facilities (Tom McCall 
Waterfront Park, Vera Katz Eastbank Esplanade, etc.). A synopsis of the facility 
assessments are as follows:  

Willamette River 
All the cross section options possess the same overall bridge width and have 
approximately the same overall weight. Additionally, the City has stated that the 
stormwater within the bicycle/pedestrian space should be treated in a similar manner to 
that of the roadway surface. Given these findings, there are no meaningful differentiating 
effects for the sizing of the in-water piers, impacts to vessels, impacts to stormwater run-
off treatment, impacts to the shoreline habitat, or impacts to permitting requirements 
caused by variations within the cross section options. 
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ODOT Freeways (I-5 / I-84) 
All the cross-section options possess the same overall bridge width, structure depth, and 
support locations adjacent to ODOT freeway facilities and maintenance roads. Further, 
all options must comply with the same safety and security requirements, along with 
freeway signage needs, associated with the bridge rails over ODOT facilities. Given this, 
there are no meaningful differentiating effects on the ODOT facilities caused variations 
within the cross section options.  

City Roadways (W 1St Ave; Naito Parkway; E 2nd Ave; E 3rd Ave) 
All the cross section options possess the same overall bridge width, structure depth, and 
support locations adjacent to City streets. Further, all options must comply with the same 
safety and security requirements, along with potential roadway signage and lighting 
needs. Given this, there are no meaningful differentiating effects on the City roadway 
facilities caused by the various cross section options. 

TriMet Light rail (MAX) 
All the cross section options possess the same overall bridge width, structure depth, and 
support locations adjacent to the TriMet MAX lines at W 1st Ave. Further, all options 
must comply with the same safety and security and OCS requirements for this facility. 
Given this, there are no meaningful differentiating effects on the TriMet MAX light rail 
facilities caused by variations within the cross section options. 

Park Facilities 
All the cross section options possess the same overall bridge width, structure depth, and 
support locations adjacent to Tom McCall Waterfront Park and the Vera Katz Eastbank 
Esplanade. Further, all options must accommodate the same functionality of the various 
park operations and events below the bridge. Regarding events that use the bridge 
surface, such as the Rose Parade, Parks has stated that the minimum roadway clear 
width of 44 feet is satisfactory for future parades and other events, should the Burnside 
Bridge be used.  

There is agreement between the City and County that there will be no ramp constructed 
from the bridge to the Eastbank Esplanade as part of the EQRB Project. Further, a 
decision about whether to maintain or remove the existing stairway is not known at this 
time but will be made early in the Final Design phase and is subject to applicable laws, 
regulations and standards, including the Americans with Disability Act. Given these 
findings, there are no meaningful differentiating effects on the park facilities caused by 
the variations within cross section options. 

6.5 Street Connectivity and Interaction with Adjacent 
Buildings 
The off-bridge street connectivity does not have a differentiating effect on the range of 
bridge cross sections. 
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West Bridgehead 
The bicycle/pedestrian space needs to be connected into the pedestrian and bicycling 
networks on the westside of the bridge. People walking will use crossings provided on all 
legs of the signalized intersection at 2nd Avenue intersection to connect to the existing 
pedestrian network. This will include upgrading curb ramps and providing an accessible 
pathway to the Skidmore Fountain MAX station using the sidewalks on NW 2nd Avenue 
and NW Couch Street. The proposed design will provide people bicycling westbound 
with a bike signal to cross NW 2nd Avenue and connect with bike facilities on 2nd and 
3rd Avenues. People bicycling eastbound will move with the eastbound through 
movement to connect from existing bike facilities on Burnside Street and 2nd Avenue. 

Plan and cross section views of what the west bridgehead connection could look like 
approaching the W Burnside and 2nd Avenue intersection are shown on Figure 17. The 
west bridgehead widens from the midspan and to accommodate space for additional 
transit and general-purpose traffic lanes. The Final Design phase will also refine the 
allocation of space behind the curb. PBOT’s preferred design includes, as a minimum, a 
4-feet furnishing zone, an 8-foot sidewalk level bike lane, a 1-foot tactile sidewalk buffer, 
and an 8-feet pedestrian through zone. Space is also recommended in front of buildings 
connecting to the bridge to provide a buffer between buildings such as the Portland 
Rescue Mission and the transportation functions of the sidewalk. Additional width is also 
desirable for people bicycling eastbound as the west bridgehead is especially important 
for bicycles moving at different speeds to be able to sort themselves out. 

Wayfinding will be provided at key locations on the approaches to the west bridgehead. 
Wayfinding will be critical at the bridgehead to provide information for how people access 
Naito Parkway, the TriMet MAX station, and the Vera Katz Eastbank Esplanade. 
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Figure 17. Westbound Approach to 2nd Avenue at the West End of Bridge with Furniture 
Zone (assumes Option 3 roadway cross section) 
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East Bridgehead 
The pedestrian / bicycling space needs to be connected into the pedestrian and bicycling 
networks on the eastside of the bridge. People walking will use crossings at the MLK 
Boulevard and Couch Street intersections to connect to the existing pedestrian network. 
The proposed design will incorporate the existing eastbound bike signal to allow people 
bicycling to cross MLK Boulevard and connect with bike facilities on E Burnside Street. 
People bicycling westbound will come from the Couch Street bike lanes or Couch Court 
and travel through the Couch Street curves to connect to the bridge. 

Plan and cross section views of what the east bridgehead connection could look like at 
the E Burnside Street and MLK Boulevard intersection are shown on Figure 18. The 
eastern bridge head is constrained to its existing width through the Couch Street Curves, 
but it widens from the midspan on the approach to MLK Boulevard to accommodate 
space for additional general purpose traffic lanes. The Final Design phase will also refine 
the allocation of space behind the curb. PBOT’s preferred design includes, as a 
minimum, a 4-feet furnishing zone, a 6 feet 6-inch wide (or more) sidewalk level bike 
lane, a 1-foot tactile sidewalk buffer, an 8-feet pedestrian through zone, and a frontage 
zone to provide a buffer to buildings that front the bridge. 

Wayfinding will be provided at key locations on the approaches to the east bridgehead. 
Wayfinding will be critical at the bridgehead to provide information for how people access 
Naito Parkway, the TriMet MAX station, and the Vera Katz Eastbank Esplanade. 
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Figure 18. Eastbound Approach to MLK at the East End of Bridge with Furniture Zone 
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6.6 Future Cross Section Compatibility 
All the cross section options provide suitable flexibility for future street section needs. 

6.6.1 Future Streetcar 
This study included an evaluation of streetcar operations with the lane configurations and 
roadway geometry in each option. Streetcar alignments were developed, and the 
dynamic vehicle envelopes were reviewed for conflicts with the vehicular barrier and 
adjacent traffic. Various streetcar design speeds were used in this analysis, ranging from 
15 to 20 miles per hour on the tapers, and less than 10 miles per hour on the curves at 
the Couch couplet. It was determined that future streetcar can be accommodated with 
any of the options. However, some options may require design deviations for clearance 
envelopes and design speeds, as well limitations to bridge appurtenances mounted 
above the vehicular barrier. During an August 29, 2023, cross section meeting focused 
on streetcar design, Portland Streetcar Inc representatives were not concerned about the 
ability of any of the cross sections to accommodate streetcar. Streetcar will be further 
investigated in final design to optimize streetcar alignment design and bridge taper 
layout. 
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Appendix C. AutoTURN Results 
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From Copenhagen City of Cyclists Cycle Account 2006:
In 2006, 57% of the cyclists who did not feel safe biking in Copenhagen said that cars were the cause. Forty-five percent (predominantly women) felt that other cyclists were the cause of their insecurity. “Generally speaking cyclists feel that there are three factors that are particularly annoying in traffic: 27% are annoyed by other road users’ aggressive conduct, 25% are annoyed by too many cyclists and 24% are annoyed by too many cars.”
 
Under the heading: “More people will cycle if conditions improve”
Cycle track width should also be increased on the relatively few kilometers of the cycle track network where the cycle tracks do not have the capacity to accommodate the growing number of cyclists. This would help enhance cycling security on those sections, and perhaps also contribute to creating a generally more positive attitude towards cycling security in Copenhagen.
 
From Copenhagen City of Cyclists Cycle Account 2018:
As bicycle traffic increases, cycle tracks and cycle stands for parking become increasingly congested. We must make a concentrated effort to create space for everyone regardless of whether they are bicycle commuters, six year olds on their first bike, the elderly at a leisurely pace, or newcomers who have just moved here from abroad.
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35% rdxn in bus delay crossing the BB. Benefitting 3 bus lines and 3,670 passengers. This section provides opportunity for future westbound Rose Lane. Pre-pandemic – bus every ~3.5 minutes.
 

























































































Based on field assessments, seventeen feet for the sidewalk level facilities is the minimum width that 
will allow most bicycle and pedestrian movements to happen solely within their own spaces. That is the 
available width that best follows Portland’s design guidance, which was formulated to best honor our 
policies to achieve our overarching goals. 

The intent of our policies is to honor those not driving. The intent of our design guidance is to create the 
conditions that encourage every growing demand for biking and walking. Creating cramped conditions 
on the bridge isn’t honoring that guidance. An undersized design guaranteed to lead to complaints isn’t 
honoring our policies and intent in developing our guidance. There is a reason why there is such an 
emphasis on comfort: providing comfortable conditions is necessary to increase biking and walking. 
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Bridge Bike / Ped Space Comparison Table 

1 

Bridge 
(Sequenced North to South) 

Measurements Photo Existing Volume 
(daily**) 

2040 Volume 
(daily) 

Characteristics 

8’-6” through 
zone; 

3’ buffer / 
railing 

Peds: 1,250 
Bikes: 5,500 

Peds: 2,200 
Bikes: 7,700 

One-way 
Ped / bikes combined 

Barrier separation 

4’-6” through 
zone; 

1’ barrier 
[upper deck] 

Peds: N/A 
Bikes: N/A 

Peds: N/A 
Bikes: N/A 

Bi-directional 
Ped / bikes combined 

Separate pathway 

10’ at widest; 
7’-8” on 

moving span; 
7’-2” at gate 

Peds: 2,250 
Bikes: 3,200 

Peds: 4,050 
Bikes: 4,150 

Bi-directional 
Peds / bikes combined 

Bridge narrows at 
moving deck 
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 Bridge Bike / Ped Space Comparison Table  

2 
 

Bridge 
(Sequenced North to South) 

Measurements Photo Existing Volume 
(daily**) 

2040 Volume 
(daily) 

Characteristics 

Proposed: Clear width 
ranges from 14’ to 17’ in 

each direction (TBD) 

7’-2” sidewalk;  
5’-5” bike lane 

[existing] 

 
 

Peds: 1,400 
Bikes: 1,750 

Peds: 2,750 
Bikes: 2,950 

One-way 
Peds / bikes separated 

by vertical curb 
Buffered bike lane to 
separate from traffic 

 
 

 

13’-10” 
(9’-4” bike path 

and 4’-6” 
sidewalk) 

[southside] 

 
 

Peds: 800 
Bikes: 500 

Peds: 1,650 
Bikes: 700 

Bi-directional 
Ped / bikes combined 

Barrier separation 

 

10’-5” 

 
 

Peds: 2,750 
Bikes: 5,200 

Peds: 3,350 
Bikes: 6,800 

One-way 
Ped / bikes combined 

Vertical curb 
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Bridge Bike / Ped Space Comparison Table 

3 

Bridge 
(Sequenced North to South) 

Measurements Photo Existing Volume 
(daily**) 

2040 Volume 
(daily) 

Characteristics 

13’-6” Peds: 2,250 
Bikes: 2,250 

Peds: 4,100 
Bikes: 4,200 

One-way 
Peds / bikes separated 

Barrier separation 

11’-9” raised 
path/sidewalk; 
5’-5” bike lane 
with 2’ buffer* 

Peds: N/A 
Bikes: N/A 

Peds: N/A 
Bikes: N/A 

One-way 
Peds / bikes separated 

Vertical curb 
Bikes at roadway grade 

Notes: 

* Outside buffer stripe has worn away for most of the bridge length and is basically extra width in the travel lane
** Existing volume daily volumes are based on magnified May, 2019 count data

I-3



County-City Work Plan: Bridge Cross Section Study (Final) 
Multnomah County | Earthquake Ready Burnside Bridge Project 

January 19, 2024 | J 

Appendix J. Post Earthquake Emergency 
Recovery Vehicles 
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Appendix K. Field Observations 
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Appendix L. Stakeholder Meetings List 

The following Stakeholders Meetings were conducted to support the development of this 
Report: 

• 5/24/23 – Technical Coordination Kickoff Meeting #1

• 5/30/23 – Technical Coordination Kickoff Meeting #2

• 5/31/23 – USCG Coordination Meeting

• 6/21/23 – PBOT / PBEM Coordination Meeting

• 7/12/23 – Joint Technical / Senior Leadership Team Coordination Meeting

• 8/8/23 – EQRB Bike-Ped Connectivity Meeting #1

• 8/9/23 – Technical Coordination (Data Needs) Meeting

• 8/15/23 – Ramp Environmental Impacts and Permitting Meeting

• 8/17/23 – TriMet Coordination Meeting

• 8/22/23 – Ramp Cost Estimate Meeting

• 8/28/23 – Technical Coordination (Cross Section Focus) Meeting

• 8/29/23 – Portland Streetcar Coordination Meeting

• 9/9/23 – EQRB Bike-Ped Connectivity Meeting #2

• 9/11/23 – County Bridge Maintenance Meeting

• 9/14/23 – ODOT Bridge Inspection (John Fickett) Meeting

• 9/20/23 – Technical Team (Ramp Connection Focus) Meeting

• 9/27/23 – Technical Team (Cross Section Focus) Meeting

The following Stakeholders coordination was conducted to support the development of 
this Report: 

• Parks / PBOT (by PBOT)

• Portland Freight (by PBOT)

• Portland Fire and Rescue (by PBOT)

• Multnomah County Office of Emergency Management (County)
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