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STATE ROUTE 167 PUYALLUP RIVER BRIDGE REUSE ASSESSMENT – PHASE 1 
KING COUNTY, PARKS AND RECREATION DIVISION 

 

1.0 EXECUTIVE SUMMARY 

The State Route (SR) 167 Puyallup River Bridge has been scheduled for replacement by 

the Washington State Department of Transportation (WSDOT) due to age and reduced 

load rating. The historical significance of this bridge has developed a need to assess the 

feasibility of relocating and repurposing the bridge instead of demolishing to recycle. 

BergerABAM is tasked by King County Parks and Recreation Division to develop a 

removal, rehabilitation, and relocation plan and cost estimate to consider reuse of the 

bridge on the foothills trail. To provide an accurate cost estimate, BergerABAM 

consulted with general contractors, specialty moving contractors, and steel fabricators 

experienced with these types of projects. For the purpose of this report and cost 

estimate, all costs are included within the estimate. No separation for work required by 

WSDOT was made. Task numbers provided below follow those listed in the contract. 

1.1 Task 2 – Removal Plan 

Removing the bridge is assumed to be completed using one of two proposed options.  

The first option is to lift the entire bridge in one piece onto hydraulic platform 

transporters located on the adjacent concrete bridge. The bridge will then be moved to a 

nearby field, dismantled, and prepared for transportation to a steel fabrication facility. 

For lifting purposes, BergerABAM assumes the use of four cranes with a minimum 100-

ton capacity, and the roadway, decking, and stringers will be removed prior to lifting 

the bridge. The total direct project cost for this method is $2,723,000.  

The second option for removing the bridge is to disassemble in place. This method 

requires the use of temporary pile-supported platforms within the river to support the 

weight of the bridge as it is dismantled. Bridge members will be removed and directly 

transported to a steel fabrication facility. BergerABAM assumes the need for 16 driven 

piles and standard temporary structural steel framing and timber decking for the 

platforms. The total direct project cost for this method is $2,315,000. 

1.2 Task 3 – Rehabilitation Plan 

Once removed, all bridge members will be sandblasted and cleared of all rust and paint. 

Project costs have been adjusted accordingly to account for the existing lead-based paint 

removal, collection, and disposal. Based on recent WSDOT bridge inspection reports, 

BergerABAM assumes 20 percent of all below deck beams, gusset plates, and rivets will 

need to be replaced with new steel elements. All rivets removed during the dismantling 

process and rehabilitation task will be replaced with new steel bolts. All new bridge 

members will be constructed to match the original shape and size of those being 

replaced. 
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propelled hydraulic platform transporters. These transporters are designed to 

hydraulically level themselves as the cranes lower the bridge; this ensures a uniform 

load over the length of the supporting concrete bridge. Figure 6 shows a cross-section of 

the concrete bridge supporting the transporters and the fully assembled steel truss 

bridge. Finally, the transporters will drive the steel truss bridge off the concrete bridge 

and north to the staging area. Following bridge removal operations, temporary 

construction materials will be removed from the vacant bridge crossing.  

5.4.2 Option 2 Removal Sequencing 

Sequencing for the removal using Option 2 will begin with the temporary pile driving 

for the construction of in-water bridge support platforms. Once the piles are driven and 

the platforms are constructed, crane pads will be added outboard of each abutment. 

Installation of the quick deck collection barrier will commence followed by extraction of 

the bridge members.  

Each member extracted from the bridge will require abatement of the connection and 

cutting of connecting rivets. Extracted members will be loaded onto flatbed trailers and 

shipped to the steel fabricator facility in the largest segments capable for transportation. 

BergerABAM anticipates 15 trips will be required for full removal of the bridge. Finally, 

all temporary structures and materials will be removed. 

5.5 Temporary Support 

 
5.5.1 Option 1 

Temporary works for Option 1 will require the construction of four crane pads. As 

shown in Figure 5, two cranes will be located at each abutment. One crane is located just 

outboard of the abutment location and the other is located west of the adjacent concrete 

bridge resting on the road passing under the bridge. No other temporary support near 

the river is required. 

5.5.2 Option 2 

Temporary works for Option 2 will require the installation of driven steel pipe piles and 

steel support platforms below the existing bridge. Figure 7 shows (16) 80-foot-long piles 

used to support the bridge at eight points along its clear span. Piles will be driven to the 

depth required to achieve the anticipated capacity and will be extracted or cut off below 

mudline when the work is complete. Other temporary works include the construction of 

two crane pads, one on each end, outboard of the existing abutment locations. 

5.6 Cost 

 
5.6.1 Option 1 

The total direct project cost for removal of the bridge using Option 1 is $2,723,000. This 

estimate includes all temporary structures, equipment mobilization, abutment and 

bridge preparation, connection abatement, and site cleanup. For a more detailed and 

itemized cost estimate, see Appendix B. 
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Table 3 - Bridge Removal Cost Estimate Option 1 

Item Cost 

Temporary Site 
Preparation 

$178,000 

Equipment (Mobilization 
& Operation) 

$368,000 

Abutment & Bridge 
Preparation 

$502,000 

Member Removal Over 
Land 

$1,296,000 

Connection Abatement $33,000 

Equipment Over Land 
(Mobilization & Operation) 

$100,000 

Disposal & Removal of 
Temporary Construction 

$246,000 

Total Cost $2,723,000 

 
5.6.2 Option 2 

The total direct project cost for removal of the bridge using Option 2 is $2,315,000. This 

estimate includes all temporary structures, equipment mobilization, abutment and 

bridge preparation, connection abatement, and site cleanup. For a more detailed and 

itemized cost estimate, see Appendix B. 

Table 4 - Bridge Removal Cost Estimate Option 2 

Item Cost 

Equipment (Mobilization 
& Operation) 

$161,000 

Abutment & Bridge 
Preparation 

$589,000 

Disposal & Removal of 
Temporary Construction 

$6,000 

Abatement over Water $31,000 

Member Removal $1,528,000 

Total Cost $2,315,000 
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6.0 TASK 3 - BRIDGE REHABILITATION 

 
6.1 Introduction 

The rehabilitation of the Puyallup River Bridge will require disassembling and repairing 

the majority of the bridge members and the complete replacement of approximately 20 

percent of all below-deck structural components. The majority of the work is assumed to 

be completed in a steel fabrication facility with as little as possible occurring outside 

over land or water. Rainier Welding, a steel fabrication company specializing in bridges, 

acted as a consultant for this task because of their knowledge and experience with these 

types of projects.  

6.2 Existing Bridge Condition 

As part of the WSDOT bridge inventory, the existing Puyallup River Bridge is subject to 

annual maintenance and inspections. The annual inspections provide a record of the 

existing condition and list suggested and recorded repairs. The most recent report 

provided by WSDOT was conducted during July and August of 2011. Figures 8 through 

10 show plan views and elevations of the existing bridge with details referencing photos 

shown on Figures 11 through 17. These figures attempt to show the existing condition of 

the bridge, with the majority of the corrosion and material loss occurring below the deck 

surface. A coding system identifying the typical connections, members, and required 

repairs is shown on Figures 8 through 10. The coding system corresponds to the 

descriptions given in the WSDOT inspection reports. This acted as an aid to Rainier 

Welding to establish a preliminary cost estimate. This includes rivet replacement and 

repairs to gusset plates. Table 5 and Table 6 show the existing bridge condition 

descriptions and provide a count of occurrences for each type. The most common 

adverse condition remark in the WSDOT report is minor pack rust and bulging to the 

gusset plate followed by surface rust and pitting. Based on these tables, the WSDOT 

reports, as well as site observations, BergerABAM estimates 20 percent of all below-deck 

members will require replacement.  
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Table 5 - Existing Bridge Superstructure Condition, Figure 8 

Mark Condition & Remarks Occurrences 

A No defects noted 25 

B Minor pack rust with slight bulging at gusset plate connection and pitting 31 

C 1/4" pack rust at gussets and lattice 8 

D 3/4" diameter drilled hole  2 

E Scattered surface and laminar rust on the inside channels (up to 2 sq. ft. total area) 10 

F Pack rust starting at lattice bar connections 1 

G Areas of rust and pitting 10 

H 
Pack rust 1/8" thick between lower channels and gusset plates. Slightly bent out of 
plane 

1 

I Flange bent over 6” length 2 

J 30% section loss at bottom gusset 1 

K 
Vertical is twisted clockwise where the SW flange is bent 1-1/4” outward over 2’ of 
length 

1 

L Lattice deformation 1 

M Bent to east 1-1/4" over 8' 1 

 

Table 6 - Existing Bridge Substructure Condition, Figure 9 

Mark Condition & Remarks Occurrences 

A Sheared rivets 8 

B 10% section loss in member & seat deformation 1 

C 1/16" section loss in web at west support 1 

D 1-1/2" diameter hole in bottom flange at east end 1 

E 50% section loss in top flange 1 

F Top flange with hole at Stringers B, C, & E 1 

G Replace bolt in railing 3 

 

As noted on the original drawings, all bridge members are built-up sections from angle 

shapes and plates. Steel rivets connect all built-up members and their connection to 

gusset plates. BergerABAM estimates 7,000 bolts will be required to replace existing 

rivets. 



 

King County, Parks and Recreation Division  BergerABAM, A12.0192.00 

SR 167 Puyallup River Bridge Reuse Assessment – Phase 1  13 July 2012 

Puyallup, Washington       DRAFT - WORK IN PROGRESS Page 13 of 18 

The existing bridge coating is a lead-based paint. Removal and collection of this coating 

is required. BergerABAM estimates 60,000 square feet of connections and bridge 

member surface, which require cleaning and hazardous material collection. 

6.3 Sequencing 

 
6.3.1 Option 1 

The rehabilitation task for the Option 1 bridge removal will be completed in the project 

staging area and in a steel fabrication facility. Bridge members will be disassembled in as 

large of segments as possible for transport to the fabrication facility. Abatement in the 

field will be performed at member connections only, with the remaining cleaning and 

abatement occurring at the fabrication facility. Once at the fabrication facility, members 

will be sandblasted to a near white condition, repaired or replaced as required, and 

painted. One coat will be applied to all surfaces prior to shipping to the White River site. 

Any rivets that require replacement will be replaced with ASTM A325 dome-headed 

bolts that match the aesthetics of the historic bridge. 

6.3.2 Option 2 

All work related to the rehabilitation task for the Option 2 bridge removal will occur in 

the steel fabrication facility. Members will be sandblasted to a near white condition, 

repaired or replaced as required, and painted. One coat will be applied to all surfaces 

prior to shipping to the White River site. Any rivets that require replacement will be 

replaced with ASTM A325 dome-headed bolts that match the aesthetics of the historic 

bridge. 

6.4 Cost 

For determining the required number of rivets to be replaced and the required surface 

area to be cleaned and repainted, BergerABAM performed a material takeoff counting 

rivets and calculating the surface area for all connections and bridge members.    

6.4.1 Option 1 

The total direct project cost for rehabilitation of the bridge using Option 1 is $681,000. 

This estimate includes all equipment mobilization, connection abatement, fabrication, 

and coatings. A more detailed and itemized cost estimate is shown in Appendix B. 
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Table 7 - Bridge Rehabilitation Cost Estimate Option 1 

Item Cost 

Member Abatement & 
Disassembly in Shop 

$453,000 

Connection Repair $43,000 

Member Replacement $49,000 

Member Coating $128,000 

Connection Coating $8,000 

Total Cost $681,000 

 
6.4.2 Option 2 

The total direct project cost for rehabilitation of the bridge using Option 2 is $681,000. 

The cost for this option is identical to Option 1 since all of the cost associated with 

removal and transportation to the fabrication shop is included in the removal task. This 

estimate includes all equipment mobilization, connection abatement, fabrication, and 

coatings. A more detailed and itemized cost estimate is shown in Appendix B. 

 
Table 8 - Bridge Rehabilitation Cost Estimate Option 2 

Item Cost 

Member Abatement & 
Disassembly in Shop 

$453,000 

Connection Repair $43,000 

Member Replacement $49,000 

Member Coating $128,000 

Connection Coating $8,000 

Total Cost $681,000 
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7.0 TASK 4 - BRIDGE RELOCATION 

 
7.1 Introduction 

As part of the King County Parks, Foothills Trail system, the bridge will be relocated to 

span the White River and repurposed as a pedestrian bridge. As shown in Figure 4, the 

bridge will align with the old SR 410 alignment.  

7.2 New Abutment Construction 

Support for the repurposed steel truss as a pedestrian bridge was originally anticipated 

to be provided by the existing concrete abutments. However, because one of the existing 

abutments is within the 100-year floodplain and each was designed to support half the 

load of a 170-foot bridge, new abutments are required. 

7.3 Construction Sequencing 

Constructing the pedestrian bridge over the White River will require a temporary work 

bridge supported on 16 driven steel piles and use of the existing three concrete bridge 

abutments. The work bridge, shown in Figure 18, will allow access to cranes and 

personnel to reassemble the steel truss bridge. During the temporary bridge 

construction, approximately the top 3 feet of the existing abutments will be demolished 

to allow the pedestrian bridge to span between the new abutments without bearing on 

the existing abutments. 

Assembly of the bridge will proceed in a piece-wise method using cranes and man-lifts. 

Once fully erected, installation of the new bridge stringers, precast concrete decking, and 

guardrails will finish the span. See Figure 19 for the proposed deck plan and sections. 

Finally, new approach spans or retained earth fill will provide access to the bridge. No 

cost for approach structures is included in the estimate, as this cost is a requirement by 

either the reuse of the existing steel truss or the construction of a new bridge. 

7.4 Cost 

The total direct project cost for relocating the bridge is $2,090,000. This estimate includes 

all equipment mobilization, member transportation, new abutment construction, and 

coatings. A more detailed and itemized cost estimate is shown in Appendix B. 
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Table 9 - Relocation Cost Estimate 

Item Cost 

Temporary Site 
Preparation 

$138,000 

Equipment (MOB and 
Operations) 

$215,000 

Member Transportation & 
Erection 

$242,000 

Temp. in-water structures $476,000 

New Abutment 
Construction 

$194,000 

Modifications to Existing 
Piers 

$6,000 

Hydraulic Mitigation $308,000 

Field Painting $511,000 

Total Cost $2,090,000 
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8.0 TOTAL COST AND COMPARISON 

 
8.1 Cost Estimation Sources and Assumptions 

The preliminary cost estimate is based on a combination of various sources and 

historical data.  For the majority of the bridge removal, repair, and relocation costs, 

BergerABAM consulted with Mowat Construction Company, Rainier Welding and 

Bigge Crane and Rigging. Additional cost data was taken from RSMeans Heavy 

Construction Cost Data, 2012.  Finally, with regard to the cost comparison of a new steel 

pedestrian bridge to the repurposed bridge, BergerABAM selectively scaled the cost 

estimate provided by King County Parks and Recreation based on length, from 342 feet 

to 371 feet.  Scaling was only performed on those components that require increased 

length or construction effort to reach the 371-foot length.  These items include the bridge 

materials, fabrication, and erection and all temporary false work. 

8.2 Total Cost 

The total cost for the proposed bridge reuse project is a combination of Tasks 2 through 

4 with the addition of design, permitting, construction support, and project contingency 

costs. For the purpose of this study, BergerABAM assumes the lowest cost will be the 

primary consideration for the eventual implementation of the project. Table 10 shows 

the total cost comparison between Options 1 and 2, including all additional nondirect 

costs.  

Table 10 - Total Project Cost Comparison 

Item Option 1 Option 2 

Bridge Removal $2,723,000 $2,315,000 

Bridge Rehabilitation $681,000 $681,000 

Bridge Relocation $2,090,000 

Design & Planning (Bridge Only) $250,000 

Contingency (25% of Rehabilitation & Relocation) $693,000 $693,000 

Construction Support (20% of Rehabilitation & Relocation) $554,000 $554,000 

Tax on Direct Project Cost Only (9%) $494,000 $458,000 

Total Project Cost $7,485,000 $$$$7,0417,0417,0417,041,000,000,000,000    

 

The lowest cost for the proposed project is Option 2, with a difference in cost from 

Option 1 of $444,000.  

8.3 Cost Comparison 

To determine the feasibility of the project relative to the cost of building a new bridge at 

the Foothill Trail site, BergerABAM compared the total project cost of Option 2 with the 

total project cost for new construction. BergerABAM assumes the cost for removing the 

bridge from the Puyallup River site is funded by WSDOT at a cost equal to the lowest 

cost option, Option 2 at $2,217,000 ($2,315,000 adjusted for a recycling rebate of $98.000). 
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This amount will be credited to the total project cost. Table 11 shows a final itemized 

cost comparison between the reuse of the Puyallup River Bridge and the construction of 

a new steel bridge. The cost estimation associated with the new bridge construction was 

prepared by King County Parks and Recreation Division and is included in Appendix C. 

The King County estimate includes the assumption that the existing abutments at the 

White River site will provide support for the new construction bridge. Scaling of the 

estimate as discussed above is reflected in Table 11. 

Table 11 - Cost Comparison between Reuse and New Construction 

Item Reuse Puyallup River Truss Bridge New Construction 

Bridge Removal  $2,315,000 - 

Bridge and/or Abutment Rehabilitation $681,000 $350,000 

Reused Bridge or New Bridge over White River $2,090,000 $2,000,000 

Design & Permitting $250,000 $350,000 

Contingency (25% for reuse, 20% for new) $693,000 $470,000 

Construction Support (20%) $554,000 $470,000 

WSDOT Removal Credit ($2,217,000) - 

Total Project Cost $4,366,000 $3,640,000 

 

This results in a difference in cost of $726,000 between reuse and new construction.  
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SITE PLAN - PUYALLUP SITE
SCALE: NTS

1

SR 167TO SEATTLE

EXISTING STEEL
TRUSS BRIDGE

EXISTING CONCRETE
BRIDGE

SR
 1

61

PROJECT STAGING
AREA

NORTH LEVEE ROAD

PUYALLUP
RIVER

FIG-3
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PLAN - CRANE LAYOUT & PAD LOCATIONS
SCALE: 1/16" =1'-0"

1

TEMP. CRANE PAD, TYPICAL

APPROX. LOCATION OF
CONCRETE BRIDGE SUPPORTS,

TYPICAL 3 LOCATIONS

APPROX. LOCATION OF
CONCRETE BRIDGE ABUTMENTS,

TYPICAL 2 LOCATIONS

33301 9th Avenue South, Suite 300
Federal Way, Washington 98003-2600
(206) 431-2300    Fax: (206) 431-2250
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