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Introduction  
 

The City of Sherwood (City) executed a contract with KPFF in October 2021 to develop and evaluate 

alternative alignments and structure types for a proposed pedestrian bridge over Hwy 99W near its 

intersection with SW Sunset Blvd and SW Elwert Rd. The bridge is intended to provide a safe pedestrian route 

between the neighborhoods east of Hwy 99W and Sherwood High School (SHS) and future growth areas to 

the west. The proposed bridge will serve as a connector between the segments of the community that are 

separated by Hwy 99 and is intended to serve as a gateway to the community.  The goal of this effort has 

been to assist the City with identification of a preferred alignment and structure type and development of 

30% design to better inform the City about the construction costs, permitting requirements, and timelines 

for delivery of construction of the bridge. 

 

The purpose of this Alternatives Analysis Memorandum is to document the development and analysis of 

alternative alignments, landings, and structure types considered through this early phase of work. The 

alternatives analysis process has been focused on identifying how the studied alternatives respond to project 

goals, site restraints, and stakeholder input. The alternatives evaluation included here serves to document 

the decision-making process, highlight differences between the studied alternatives, and provide the City 

with information necessary to select the alternative and structure type that best meets the project goals. 

 

Executive Summary 
 

As part of our efforts, KPFF’s team reviewed a total of four alternative alignments, multiple landing 

alternatives, and five distinct structure types. Additional detail relating to the initial screening of alternative 

alignments, landings, and structure types is included in the body of this memorandum. 

 

City Council Work Session #1:  The design team presented four alignment alternatives, multiple 

landing configurations, and five alternative structure types to City Council for consideration via an 

online work session on February 15th, 2022. See Appendix A for materials presented at this meeting. 

Based on the input received from Council during the meeting, two alignments (Options B and C) were 

removed from consideration due to concerns raised about potential conflicts and aesthetic concerns. 

Alignment Options A1 and A2, along five structure types were carried forward to the Online Open 

House for further consideration. 
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Online Open House #1: Based on feedback received from City Council, the design team modified 

materials for presentation to the public via an on-line open house held from February 21 to March 2, 

2022. The on-line open house solicited input from the public through an on-line survey. 

The results of that survey indicated a strong preference for three of the five structure types. See 

Appendix B for additional information collected through this survey.   

 

City Council Work Session #2:  In response to input received from City Council and the public, the 

KPFF team further developed and refined alternative alignments and structure types. The design 

team presented two alignment alternatives and three alternative structure types for each alignment 

to City Council for consideration via an in-person work session on March 15th, 2022. See Appendix C 

for materials presented at this meeting. Based on the input received from Council at that meeting, 

one alignment and its associated structure types were removed from consideration resulting in 

selection of alternative A2 as the preferred alignment. Two alternatives for the East Landing were 

also included in this presentation.  Council indicated a strong preference for the implementation of 

East Landing Option 2, which will provide more accessible slopes from the existing sidewalk to the 

proposed bridge resulting in the elimination of East Landing Option 1 from further consideration.  

Council also indicated a preference for the use of steel for the structure versus wood due to long term 

maintenance concerns. 

 

 
Figure 1: Selected Preferred Alignment 

 

Online Open House #2: The design team presented to the public via a second on-line open house the 

preferred alignment, Option A2, the selected East Landing alternative, Option 2, and three alternative 

structure types selected by City Council in work session #2. The design team also provided 

information about structure materials and asked for feedback on a steel versus wood structure. This 

second online open house was from March 23 to April 4, 2022. The results of a second survey included 

with the open house indicated the following: 

 

• 62% chose the Tall Arch option as their favorite option.  
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• 28% chose Bowstring Truss as their favorite option 

• Both Tall Arch and Bowstring Truss were chosen as first or second favorite option by 80% of 

the respondents 

• 63% chose the Tall Arch with Twin Girders approach option as their least favorite option 

• Participants strongly preferred a steel bridge(75%) to a wood bridge (13%) 

 

Based on our analysis and input from City staff, City Council, and the public, Alignment A2 (Figure 1), Landing 

Option 2, and the Tall Arch structure type (Figure 2) constructed with steel has been selected as the 

preferred alternative that will be carried into 30% design.  This scenario was selected as the preferred 

alternative by those responding to the second online survey and appears to be the least costly alternative 

under consideration. 

 

 
Figure 2: Alignment A2, Landing Option2, and Tall Arch Structure Type. 

 

Next steps: Following approval by City Council, KPFF’s team will be moving forward with development of the 

preferred alternative defined above to a 30% level of design over the next several months to achieve the 

following: 

• Refine the design of the preferred alternative to incorporate additional detail,  

• Finalize selection of materials, 

• Better define permitting requirements and timelines, 

• Refine construction cost estimates, and 

• Set the stage for development of Final Design, Bid and Construction. 

 

Alternatives Considered 
 

The design team prepared and analyzed multiple alternatives before settling on the three alternatives 

presented in this analysis. A narrative description of each alternative is provided in the following sub-sections 

and a graphical representation of each alternative is provided in the exhibits attached to the memorandum 

in the various appendices. 

 

Initial Screening:  The following documents the initial screening of alternative alignments and structure types 

presented in the team’s first work session with City Council on February 15, 2022. See Appendix A for the 

materials presented at the work session. 
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Alignment Alternatives:   

• Alignment Option A: This option most closely resembles the alignment included in an earlier study 

completed for the City by DKS Associates. The alignment incorporates an elevated walkway starting 

at the northeast corner of the Hwy 99W and SW Sunset Blvd, extending north. It would place the 

main bridge span over Hwy 99W approximately 350-feet north of the intersection with SW Sunset 

Blvd and SW Elwert Rd. Multiple spans of additional bridge would extend from Hwy 99W over the 

roundabout on SW Elwert Rd, ultimately landing on SHS property. 

 

The landing alternatives for Option A included variations of a widened ‘plaza’ landing at the corner of 

Hwy 99W and SW Sunset Blvd, featuring seat walls and landscaped areas that could serve as a 

wayfinding location. The landing on the west end on SHS features a node where path connections 

would provide a stair access to SW Kruger Rd and an ADA accessible pathway to SW Elwert Rd to the 

north. Terraced walls would provide the grade separation required for the node to meet the elevation 

of the bridge while also providing an opportunity for unique landscape architecture.  

 

This alignment option was forwarded for further consideration to the first on-line open house. 

 

• Alignment Option B: The second alignment studied featured a curved alignment over Hwy 99W that 

began just north of the NE corner of the intersection of Hwy 99W and SW Sunset Blvd. An elevated 

switch-back ramp system running parallel to Hwy 99W adjacent to the face of the YMCA provides the 

elevation gain to reach an adequate clearance for the bridge over Hwy 99W. The curved structure 

alignment continued over existing stormwater management facilities with additional bridge spans 

over SW Elwert Rd and SW Kruger Rd before landing on the SHS property, similar to Alignment A.  

 

This alignment was dropped from further consideration based on input from City Council prior to the 

first on-line open house.  This was primarily due to concerns over the visual impact of the massing of 

the proposed east landing area which would require a series of switch back ramps to achieve the 

necessary vertical clearance for the proposed structure. 

 

• Alignment Option C: This option shifted the Hwy 99W bridge to south of the intersection of Hwy 99W 

and SW Sunset Blvd, with the bridge launching from the southeast corner of SW Sunset Blvd. A ramp 

system would be provided in the open space on the southeast corner of this intersection before the 

main bridge span crosses Hwy 99W just south of the intersection. The alignment then follows the 

east edge of SW Kruger Rd, ramping down on a boardwalk-type supported structure to meet sidewalk 

grade at the southwest corner of the roundabout, connecting to the existing sidewalk. 

 

This alignment was dropped from further consideration based on input from City Council prior to the 

first on-line open house.  This was primarily due to concerns over the visual impact of the massing of 

the proposed east landing area and more significantly, the fact that this alternative would require an 

at grade crossing for pedestrians and cyclists at Krueger Rd., south and west of the roundabout. 
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Structure Types:   The team presented a total of five alternative structure types to City Council at our first 

work session including: 

 

• High Arch Truss:  The primary span across Hwy 99W is formed by a pair of forty-foot-tall arches 

inclined slightly inward on either side of a pedestrian deck that ties them together at their base. This 

type of tall tied arch (aspect ratio 1:5 = height : span) makes efficient use of material, thereby 

requiring less steel or wood than other options studied.  The shorter approach spans to the west of 

the highway could be tied arches, through trusses (shown) or twin girders. 

 

• Bowstring Truss: The primary span across Hwy 99W is a twenty-foot-tall through-truss structure with 

a curved upper cord, giving it a characteristic bowstring form, and a pedestrian deck running through 

the middle of the truss itself. This structural type is not as tall as the High Arch option (1:10= height: 

span), making it less efficient and requiring more steel or wood. The shorter approach spans to the 

west of the highway could be tied arches, through trusses or twin girders (shown). 

 

• DaVinci Truss: The DaVinci Truss spanning Hwy 99W uses a staggered kingpost and crossed tension 

cable system to support the deck. This structural type is an unusual bridge form, and a version of it 

appears in one of Leonardo Davinci’s sketchbooks.  The shorter approach spans to the west of the 

highway could be kingpost and tension cable spans (shown), tied arches, through trusses or twin 

girders. 
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• Curved Triangular Section Truss: The curved triangular truss is a structural type that can be curved 

in plan and uses its triangular cross-sectional form to help resist the unique forces imposed by that 

curvature.  The truss form could also be designed to extend to the ground at the ends of the span, 

eliminating the need for separate vertical pier elements of the type shown in the other options. The 

curved triangular section truss of the main span could be repeated in smaller versions on the 

approach spans, creating a continuous curve in plan and a series of elegant, growing trusses that 

culminate in the main span. 

 

• Twin Girder: The primary span across Hwy 99W is a pedestrian deck supported on top of a pair of 

girders to create a visually simple bridge.  The required depth of the girders would push the height of 

the deck in this option slightly higher than other options with more of the structural system above 

the deck.  The signature aspect of this visually simple bridge form would need to be created via an 

art installation that would be integrated into the main span railing. The approach spans could also be 

made on twin girders and could be curved in plan (shown). 

 

 

All structure types were forwarded for further consideration to the second on-line open house. 

 

Secondary Screening: The following documents a second round of screening of alternative alignments and 

structure types presented in the team’s second work session with City Council on March 15, 2022. See 

Appendix C for the materials presented at the work session.  The refined alternatives were based on feedback 

received from the City Council and the public through the on-line open house.   

 

Alignment / Landing Alternatives: The design team developed two alternative alignments for further review 

in this secondary screening process including: 

 

• Alignment Option A1: Based on feedback from the previous City Council meeting, alignment A1 is an 

advancement of the design of Option A outlined above. The alignment was modified to be centered 

on the SW Elwert Rd. roundabout which would allow for the placement of an additional bridge pier 
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to reduce costs.  Other modifications include a new stair connection from the sidewalk along the east 

side of Hwy 99W to the bridge, connecting pedestrians from the residential area to the north, and 

further revisions to the landings at both ends of the bridge. A conceptual landing sketch and massing 

perspective for the landings can be found in Appendix C.  

 

This alignment option was removed from consideration based on input received from the City Council 

due to higher estimated construction costs and it being less desirable as a gateway / signature 

structure.  It also included additional risks associated with relocation of several large underground 

utilities within the roundabout on SW Elwert Rd. 

 

• Alignment Option A2: Alignment Option A2 has a similar landing configuration at the northwest 

corner of Hwy 99W and SW Sunset Blvd as Option A1, however, the bridge span over Hwy 99W is 

located approximately 200’ north of the intersection, rather than the 350’ seen in A1. The reduced 

ramping distance in A2 does limit the structure type due to vertical clearance requirements over Hwy 

99W but allows for an alignment that can cross SW Elwert Rd and SW Kruger Rd south of the 

roundabout. In this option a curved segment of the alignment passes south of the roundabout with 

two proposed bridge piers located in the upper edges of the existing City-owned stormwater 

management facility located between SW Elwert Rd and SW Kruger Rd.  

 

The landing at the corner of Hwy 99W and SW Sunset Blvd features a stretch of sidewalk that wraps 

further southeast along SW Sunset Blvd, increasing the length of connection and allowing gentler 

longitudinal slopes that fit within ADA requirements without the need for a series of ramps and 

landings.  A paved entry with landscape walls, plantings, and a short stair will connect the existing 

sidewalk at the intersection corner to the proposed bridge approach ramp. Like Option A1, an 

additional stair connection is proposed from the bridge deck to the existing sidewalk on Hwy 99W. 

As the bridge lands at SHS there is a widened pavement area providing an overlook and node where 

one path will continue north to the existing multi-use path on SW Elwert Rd and one path will split to 

the south, providing a connection to the multi-use path on SW Kruger Rd, serving multiple directions 

of potential user destinations. Conceptual sketches and massing diagrams for the landings are 

provided in Appendix C.   

 

This alignment option was forwarded for further consideration to the first on-line open house. 

 

Structure Types: After a preferred alignment was selected, the design team developed concepts for three 

different structural types based on preferences emerging from the initial structural type concepts. 

 

• High Arches Alternating with Inverted Arch Truss:  

The primary span across Hwy 99W is formed by a pair of forty-foot-tall arches inclined slightly inward 

on either side of a pedestrian deck that ties them together at their base.  The spans across SW Elwert 

Rd and SW Kruger Rd are smaller versions of this tall arch, with the intervening spans across open 

spaces designed as trusses with curved bottom cords to resemble “upside down” arches.  
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In this approach, the inherent material efficiency and cost effectiveness of a tall arch form is exploited 

across the length of the entire structure. The net effect is the appearance of a single, undulating 

structure that increases in arch size from the west, culminating in the primary span across Hwy 99W. 

 

• Alternating Upright and Inverted Bowstring Trusses:   

The primary span across Hwy 99W is a twenty-foot-tall through-truss structure with a curved upper 

cord, giving it a characteristic bowstring form, and a pedestrian deck running through the middle of the 

truss itself.  The spans across SW Elwert Rd and SW Kruger Rd are smaller versions of this bowstring 

truss, with the intervening spans across open spaces designed as inverted Bowstring Trusses.  

 
The material efficiency of the Bowstring Truss is lower than that of the tall arch, resulting in slightly 

more material required and additional cost.  The net effect is the appearance of a single, undulating 

structure along the full length of the bridge alignment at a more modest structural height than the High 

Arch option. 

 

• High Arch Main Span with Twin Girder Approach:        

The primary span across Hwy 99W is formed by a pair of forty-foot-tall arches inclined slightly inward 

on either side of a pedestrian deck that ties them together at their base. The approach span is a bridge 

deck carried on a pair of simple girders which could follow a curved path. 
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The tall arch main span is a materially efficient and cost-effective structural type, while the twin girder 

approach span is slightly less so. This bridge option features a signature arch form at the main span 

across Hwy 99W accompanied by a visually quiet and simple approach span. 

 

Evaluation Criteria 
The project team developed evaluation criteria to use for comparing the various alternatives under 

consideration. The following evaluation categories were chosen to identify advantages and disadvantages 

between the alternatives.  
 

Safety Improvement – This category evaluates how effective the alternative eliminates or reduces 

conflicts between vehicles and people walking, biking, or rolling.  

Connectivity– This category is intended to examine how well the alignment integrates the proposed 

crossing with existing and planned trail networks in Sherwood and across Hwy 99W.  

Accessibility – This category evaluates how well the proposed alternative ensures crossing 

opportunities for people of all abilities.  

Desirability – A measure of the alignments ability to minimize out of direction travel between the 

YMCA and SHS properties.  

Utility Impacts – This category evaluates impacts to existing underground and overhead utilities. 

Environmental – This category examines each alternative’s impacts to known or suspected 

environmentally sensitive areas and potential environmental permitting considerations. 

Signature Structure Potential – The ability for the selected bridge type to create a signature look that 

is uniquely identifiable to Sherwood. 

Gateway Design Potential – Creating a structure that signifies to Hwy 99W users that they are 

entering or leaving Sherwood.  

ROM Construction Cost – Relative Order of Magnitude (ROM) construction costs including utility 

relocation and estimating contingency. 

 

A summary of how Alignment Option A2 and the alternative structure types compare against the evaluation 

criteria provided in Table 1, below. 

 

 

  



Memorandum 
April 30, 2022 

Page 10 of 13 

 

 

 
TABLE 1: Alternative Evaluation Matrix  

 

 

Goals 

Alignment A2 

Bridge Type 
Tall Arch Main Span / Arch 

Approaches 

Bowstring Truss Main Span and 

Approaches 

Tall Arch Main Span / Twin 

Girder Approaches 

Safety 

Improvement 
The alignment eliminates all pedestrian crossing conflicts between Hwy 99W and SHS. 

Connectivity The alignment provides direct connection between the YMCA, SHS, and the multiuse trail 

on SW Elwert Rd and SW Kruger Rd. 

Accessibility All approaches to meet ADA.   

Desirability Most direct route (1280' total route length).  

Utility 

Impacts 
Overhead utility line adjustments and coordination with utilities required. 

Environmental 

Impacts 
Moderate potential for wetland and/or vegetated corridor impacts.  

Signature 

Structure 

Potential 

High 

(Bridge would be unique to Sherwood) 

Moderate  

(Similar bridges exist in NW) 

Gateway Design 

Potential 
All alternative structure types allow for a high gateway design potential. 

ROM 

Construction Cost 
$13M $14M $13M 

  
 

Environmental considerations for selected alternative: Wetlands and vegetated corridors were delineated 

in the vicinity of the proposed pedestrian bridge for previous projects. Portions of these wetlands and 

vegetated corridors were impacted by these previous projects and mitigation was provided. Based on a 

field visit, it appears that there is currently the potential for wetlands and their associated vegetated 

corridors (wetland buffers) in the vicinity of the north end of the proposed bridge in the general area of the 

previously delineated and impacted wetlands and vegetated corridors. In addition, there is the potential for 

wetlands and vegetated corridors between Hwy 99W and SW Elwert Rd.  

 

The project team will coordinate with the relevant regulatory Agencies to determine potential permitting 

and mitigation requirements given the complicated history of prior disturbance and mitigation for previous 

impacts at this site and the possibility of wetlands and vegetated corridors that may have persisted in this 

area. Overall, the preferred alignment has a moderate to high potential for wetland and/or vegetated 

corridor impacts that may trigger the need for environmental permitting and mitigation. 

 

Impacts to Sherwood High School (SHS): Throughout the development of the alternatives the design team 

has coordinated with the School District to ensure the alternatives meet the safety goals of SHS and the 

bridge and approaches aesthetically complement the new school campus. A primary concern voiced by 

District representatives is maintaining a secure campus perimeter and the designed alignments intentionally 

do not provide direct access or egress to campus pathways. The landings on the SHS property have been 

designed to connect to the existing multi-use pathways on SW Kruger Rd and SW Elwert Rd, leading to 
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primary SHS entry points rather than mid-campus entries.  As the design is further developed, we will 

continue to focus on implementing design features that discourage off-trail pedestrian access to the school 

property.   

 

The School District has also requested that consideration be given in the selection of a preferred alternative 

to how the structure would impact views of the high school and views of Mt Hood from the observation 

windows on the second floor of the building. The following two figures show perspectives of the proposed 

bridge from several locations.   

 

 
Figure 3 - View of High School from northbound Hwy 99W at SW Sunset Blvd intersection. 

 

 
Figure 4 - View of High School from SW Elwert Rd, south of roundabout. 
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As shown in Figures 3 and 4 above, while the proposed structure is certainly visible for vehicles approaching 

from the south on Hwy 99W looking toward the high school, we do not believe that the impact is a negative 

one and may serve to draw the eye to the high school building. 

 

Figure 5, below, taken from a snapshot in Google Earth shows that the Alignment Option A2 (in red) will not 

interfere with the view corridor (light blue) to Mt Hood from the face of the building.   

 

 
Figure 4 - View of Mt Hood from SHS 

Construction Costs: The design team prepared relative order of magnitude estimates of construction costs 

for each of the structure options associated with alternatives A1 and A2. The detailed estimates used to 

evaluate the costs of the alternatives are provided in Appendix E – Preliminary Construction Costs. 

 

Alternative A1.1 – High arch main span with twin girder approaches ($14m) 

Alternative A1.1 represented the lowest of the A1 options. 

 

Alternative A1.2 – Bowstring truss with twin girder approaches ($15m) 

Alternative A1.1 represented the highest of the A1 options. 

 

Alternative A1.3 – Twin girder for all spans ($15m) 

Alternative A1.1 represented the second highest of the A1 options. 

 

The A1 alternatives were removed from consideration after the second City Council meeting but are provided 

here for a comparison in costs to the A2 alignment which was selected as the preferred alignment.  

 

Alternative A2.1 – Alternating tall arch main span and approach spans ($13m) 

Alternative A2.1 represented the lowest cost of the A2 options, and the lowest total cost of all 

alternatives studied. 

 

Alternative A2.2 – Alternating bowstring main span and approach spans ($14m) 
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Alternative A2.2 was the most expensive A2 alternative but was less expensive than any of the A1 

alternatives.  

 

Alternative A2.3 – Tall arch main span with twin girder approach spans ($13m) 

Alternative A2.3 represented the middle cost within the A2 alternative.  

 

Alternative Analysis and Results 
 

Ultimately all the bridge options for alignment A2 resonated with the design criteria and goals for this project 

outlined in Table 1, above.  Due to the nature of the alternatives analysis process for this project, with 

multiple rounds of refinement and feedback from City staff and City Council, several alternative alignments 

and structure types were reviewed and removed from consideration at key points during the process. This 

process led to selecting the A2 alignment with three potential structure types that could be paired with the 

preferred alignment.  

 

The largest distinction between the bridge types came down to the preliminary construction costs and 

potential for the bridge to be a signature structure for the City.  The alternative featuring tall arch main spans 

and alternating arch approach spans was evaluated to be the lowest cost of the options while also presenting 

a high signature structure potential.  Input gathered from Open House #2 indicated strong support for the 

steel alternating arch bridge design as a signature design that will serve as a gateway to Sherwood. 

 

 
Attachments: Appendix A – First City Council Presentation Materials 

  Appendix B – Open House #1 Survey Results 

  Appendix C – Second City Council Presentation Materials 

  Appendix D – Open House #2 Survey Results 

  Appendix E – Preliminary Construction Costs 
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