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Introduction 

One of the major challenges facing the Washington State Department of Transportation 
(WSDOT) while rehabilitating roadways in urban areas is that of maintaining traffic 
flow.  In Tacoma, on Interstate 5, the Puyallup River Bridge needed substantial repairs to 
resurface the bridge deck, which was worn through to underlying reinforcing steel after 
40 years of service (Photo 1).  A construction process using polyester concrete was 
chosen as the new surface. 

  
Photo 1.  Exposed reinforcing steel from left wheelpath. 

The purpose of this summary is to highlight many of the contract features that made this 
project successful, as well as problems encountered and lessons learned.  Over three 
consecutive weekends in July and August of 2003, the expectation was that serious traffic 
delays would be inevitable.  To lessen impacts, a “Quickchange movable barrier®” was 
used for protecting motorists and workers.  Other features such as advance warning signs, 
highway advisory radio transmitters, and traditional traffic controls gave motorists 
opportunities to opt for alternate routes or alternate travel times.  Other features used 
during the Interstate 5 construction, as well as lessons learned to lessen traffic impacts 
through the construction process, will be discussed in this summary. 

 

Background 

The improvements on the Puyallup River Bridge (Contract 6515), rehabilitated four lane 
miles of Interstate 5 in Pierce County from MP 135.24 to MP 135.52, Puyallup River RR 
OC 5/456W.  The project work included milling Portland cement concrete pavement 
(PCCP), planing bituminous pavement, modifying bridge expansion joints, applying 
polyester concrete overlay, paving with asphalt concrete, and other work such as signing 
and pavement markings.  This roadway is classified as an Urban Interstate with average 
daily traffic in excess of 102,900 vehicles; 8.4 percent of those vehicles are trucks.   
 



Lessons Learned:  Puyallup River Bridge 

One of the main issues affecting all aspects of this project was to minimize the impact of 
this work on the traveling public.  Keeping the traffic moving while completing 
construction in a safe and timely manner was of utmost importance.  Additional concerns 
also included public and worker safety. 
 

Polyester  Concrete 

The Bridge Office provided two repair and overlay alternatives.  The first was a modified 
concrete overlay with a 42 hour cure and the second was a ¾” thick polyester concrete 
overlay with a four hour cure.  The Olympic Region Maintenance suggested using an 
asphalt concrete pavement (ACP) although this alternative was not chosen because 
funding for the future bridge replacement was not known.  Polyester concrete pavement 
was selected because it prevents further chloride intrusion into steel reinforced bridge 
decks, has wear characteristics comparable to modified concrete overlays and the project 
could be constructed in a short time period because of a short curing time. 
 
Polyester concrete is a composite material consisting of a polyester binder and aggregate.  
In other words, polyester concrete is similar to Portland cement concrete, with the cement 
(and water) binder being replaced by polyester resin.  Typical resin content for polyester 
concrete is 12-14 percent resin (by aggregate weight).  Photo 2 shows the polyester 
concrete pavement construction operation. 

 
Photo 2.  Polyester concrete pavement during construction operation. 

Polyester concrete is rapid setting, and bridge decks receiving a polyester concrete 
overlay (typically ½ to 2 inches in depth) can typically be opened to traffic two to four 
hours after placement.  Polyester concrete has high compressive and flexural strengths 
(8,000 psi and 2,200 psi, respectively), is more abrasion resistant, chemically resistant 
and impermeable to chloride ions than Portland cement concrete.  This combination of 
properties has made polyester concrete an attractive choice for the repair/rehabilitation of 
Portland cement concrete bridge decks.  Polyester concrete overlays were first placed in 
California in the early 1980s and are now over 20 years old with no reports of 
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degradation. 
The cost of polyester concrete is higher, but the construction time is accelerated, reducing 
impacts to traffic.  Although the project cost was increased, this was offset by the fact 
that the project was completed rather quickly and with minimal impact to the traveling 
public.  In addition, no further construction would have to take place until future plans 
with the Tacoma HOV project is finalized. 
 

Quickchange® Moveable Barr ier  (QMBTM) 

A safe and fast option available to route traffic flow and enhance construction safety is 
the use of a Quickchange® Moveable Barrier (QMBTM) or “Zipper Barrier.”   The 
Puyallup River Bridge project utilized this product successfully (Photo 3). 

 
Photo 3.  Quickchange Moveable Barrier (photo courtesy of Roads to the Future). 

The QMBTM is designed to accelerate construction, safeguard work crews and motorists, 
and improve traffic flow by physically separating the work area from traffic.  This 
reduces workzone congestion by allowing more lanes to be open during peak hour traffic, 
as barrels would have taken an additional lane, if used.  The QMBTM also allows for 
greater access to the workzone, which helps speed the construction process. 
 
The QMBTM is a large device that lifts a movable concrete barrier about 6 inches, shifts it 
over as much as 18 feet, and places it back onto the roadway.  The barrier is comprised of 
5-foot long sections, with strong interlocking steel brackets that hold the segments of the 
barrier together.  This allows the barrier to flow through the barrier machine at 
approximately 3 to 5 miles per hour.  Each barrier segment has a two-sided ridge at the 
top.  There is a channel on the machine itself, which has two tracks of closely-spaced 
small wheels that the ridges roll over. It is directed by front- and rear-wheel steering with 
one crewperson steering each end of the machine.   
 
On the Puyallup River Bridge project, it took less than 10 minutes to travel 1500 feet and 
move the entire barrier into place.  When not in operation, the device was placed at the 
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southern end of the project limits, protected by the barrier itself and out of the way of any 
construction equipment.  Staging was never an issue, and temporary striping was only 
required during construction of the center lane of the bridge deck. 
 
The Tacoma project office rented the Quickchange® Moveable Barrier (QMB) from the 
Northwest Region on a monthly basis, since the purchase of an additional system was not 
a cost-effective option.  Special provisions included a requirement that a representative 
from the manufacturer be on site for the first couple of moves by the contractor.  This 
proved to be of value, as the manufacturer trained the operator on proper use of the 
device and aided in working out the actual placement of the barrier at the jobsite.   
 
Region personnel noted that, because of closure limitations, there were no other 
alternatives for this project.  Placing and removing Jersey barriers was not an option.  If 
barrels were used, three of the four lanes would have to be closed for worker safety.  In 
addition to the amount of area that would have to be closed using barrels, cost was an 
issue; using barrels would have taken more time to set up, at a cost of approximately 
$40,000 per closure.  Final cost savings for using the Quickchange® barrier system 
versus barrels was approximately $50,000.   
 
From a safety standpoint, using the Quickchange® barrier system was by far the superior 
option.  The barrier provided a safe, protected work area to those working in the 
construction zone.  Without this device, workers would have been within three feet of the 
motoring public with only barrels for protection.  On one occasion, the QMBTM was a life 
saving device, as the barrier was impacted by a commercial freight vehicle very near to 
construction personnel.  
 
One of the problems with using the device was that it is not truly ambidextrous.  The 
QMB is designed to move barrier from right-to-left or left-to-right, depending on the 
application.  Although it is designed to work in this capacity, changing from the left-to-
right, or visa-versa, can take a substantial amount of time.  Because of this, staging at one 
location could have taken nearly two weeks in order to adjust the machine and move the 
barrier for the inside lanes on this project.  A quick thinking contractor made minimal 
adjustments and eliminated the need for this time delay.  This was done by closing two 
lanes and driving the QMB in reverse to allow the barrier to be placed in the proper 
location and thus eliminating the need for extra time delays. 
 

Public Notification and Communication 

Extensive communication with the public about the projects progress was important to 
ensure minimal user delays.  Advance communication included extensive media releases 
that resulted in significant coverage on local radio and newspapers.  The media covered 
the story well in the local area – unfortunately, there was minimal coverage in the Seattle 
area.   
 
In addition to media coverage, a dedicated web site (www.Tacomatraffic.com) aided in 
notifying the public of what activities were taking place and what to expect.  Information 
about the website was posted on construction signs at the project site.  This web site 
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contained project information that would answer most questions about the project and the 
page received significant traffic with over 4000 hits in one day.  While it is difficult to 
gauge how effective the web page was, the feedback received was encouraging.  Most of 
the feedback came from electronic mail or phone calls directly to the project office.  
General comments included how easy the page was to view, but suggestions were also 
made.  Public feedback led to the posting of a project map and an alternative route map.  
These maps were more specific to the area that was being affected and allowed travelers 
the ability to choose the route that would work best for them. 
 
In the future, working more closely with the Northwest Region communications staff 
might help to get the word out.  Of course, the Seattle news media may still choose to 
cover local issues they feel is of importance.  A future consideration may be buying time 
on radio and television, and placing newspaper announcements to publicize future high-
impact events.  
 

Traffic Control 

Permanent and temporary variable message signs (VMS) and the highway advisory radio 
system (HAR) were used to provide advance notification of the closures in the week 
preceding the work.  VMS signing was placed outside of regional boundaries as far as the 
Duwamish curves, approximately 20 miles north of the construction area.  This illustrates 
the communication needed between the Northwest and Olympic regions.  VMS and 
Portable Changeable Message Signs (PCMS) were also used to keep travelers informed 
of construction delays and advised the use of alternate routes. 
 
PCMS signs were placed on both sides of southbound Interstate 5 at milepost 140.25.  
Depending on the lane closure, the PCMS located on the inside of Interstate 5 displayed 
one, two or three lanes closed ahead.  The PCMS located on the outside of Interstate 5 
notified travelers to watch for slow or stopped vehicles.  PCMS signs were also located at 
milepost 135.70 notifying travelers to watch for slow or stopped vehicles. 
 
Traffic control for the first closure consisted of closing the right (outside) lane of 
Interstate 5 with a typical right lane closure.  The second weekend of construction used a 
typical double left lane closure followed by the third weekend, which used a typical left 
lane closure. 
 
To avoid major work zone impacts, close coordination with Northwest Region, 
Washington State Patrol, Incident Response, and Traffic Management Centers (TMC) 
were needed to avoid duplication, mixed messaging, and concurrent impacts.  
Communication with these offices occurred prior to, and throughout, the project. 
   

Scheduling 

Project Office 
Due to traffic impacts caused by a 24 hour a day work schedule, concurrence was 
obtained for weekend closures since the interruption of weekday commuting would be 
eliminated.  The project office scheduled 12-hour work shifts, allowing most project 
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personnel to work during the daytime.  With this schedule change, only minimal overtime 
(approximately 14 hours) was needed and the cost of hiring a temporary employee was 
eliminated. 
 
Construction 
The first weekend of construction consisted of paving the outside lane and the Bay Street 
ramp.  Once the Polyester Concrete was placed, the paver used to place the concrete had 
to pull back so that the remaining portion of the outside lane could be paved.  Due to the 
time it took to move the paver into position, a substantial amount of time was lost.  After 
the first week of construction, with changes in personnel and changes in some equipment, 
the contractor was able to construct two lanes per day.  This was of great benefit to the 
contractor allowing for an increased work schedule, and ultimately incentive bonus.  
Project inspectors believed that the time loss encountered during the first weekend might 
have allowed the contractor to pave what ended up being paved during the second 
weekend.   
 
The second weekend progressed on schedule and the third weekend allowed the 
contractor to finish the last two lanes of construction during the same closure.  Project 
inspectors noted that one additional weekend of closure may have allowed for a more 
detailed evaluation of the roadway.  This evaluation would have allowed for minor 
repairs, which would have resulted in a better ride quality. 
 

Closure Information 

During the work, all feedback on traffic operations was gleaned from limited camera 
coverage, project office staff on site, and limited contact with Incident Response (IR) and 
the Washington State Patrol (WSP).  Incident Response provided routine support and a 
contract tow truck, on standby at the south end of the bridge, was used to react quickly to 
any breakdown near the bridge.  Backups created on the first two weekends of single lane 
closures were less than expected, with the third weekend creating the most significant 
backups due to the double lane closure.   
 
The fourth weekend closure was eliminated by a change order which compensated the 
contractor $100,000 for accelerating the work.  The project office had discussed placing 
an incentive of this type within the contract.  Due to the deck repairs that were involved 
with this project prior to paving, it was decided to leave the incentive out of the contract 
documents.  This would protect the State from potentially paying too much and protect 
the contractor from longer closures due to the repairs that may have been encountered.  
 
During the first weekend of construction, a simultaneous project was occurring on SR 
167, which occurred at the same time as the lane closure on I-5, and I-5 traffic was 
affected.  This may have affected the amount of diversion on the first weekend; however, 
the first weekend involved a single lane closure only and congestion was relatively light.  
Motorists who diverted to SR 167 via SR 18 did encounter some operational problems 
with the signalized intersections on their way to southbound SR 167, since there is no 
direct ramp from SR 18 to southbound SR 167.  It was also found that the operation of 
this movement could have been improved with adjustments to the signal timing.  After 
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the first weekend closure, project work was shut down on the SR 167 paving project.  
Striping was added to ensure that this alternative route was open, safe, and in the best 
condition possible for those electing to use it.   
 

Staging Information 

Staging for the three weeks of closure began with moving the QMB 21 feet from the 
outside curb face and 33 feet from the inside curb face to allow the polyester overlay to 
be placed (Figure 1).   

 
Figure 1.  First weekend closure staging plan. 

The second weekend closure began by placing the barrier 10 feet from the outside curb 
face to construct the Bay Street off ramp (Figure 2).  Once completed, the QMB was 
moved to a location 33 feet from the outside curb face and 22 feet from the inside curb 
face (Figure 3).   
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Figure 2.  Closure for Bay Street construction. 

 
Figure 3.  Second weekend closure staging plan. 

The third and final weekend closure moved the QMB 23 feet from the outside curb face 
and 30 feet from the inside curb face (Figure 4).  This move placed the QMB in a 
location that allowed for the both inside lanes to be constructed under the same closure.  

 
Figure 4.  Third weekend closure staging plan. 

 

Construction Information 

WSDOT and the contractor displayed a high level of teamwork.  This teamwork was 
evident during construction; all involved had constant communication and thus 
eliminated confusion.  During construction, project inspectors were mainly concerned 
with slope control and stopping of the paver.  This was because the existing bridge deck 
had areas of wear that made the surface irregular. The paver utilized a string-line for 
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slope control during paving operations.  Although this is a viable method for establishing 
slope, project inspectors questioned if this would provide the best ride quality. 
 
Concerns arose after the first day of production because minor abnormalities were 
noticed after paving.  Inconsistencies with the speed of the paver or amount of material 
going into the paver can impact the roadway surface.  Because of this, starting and 
stopping of the paver was a concern; therefore inspectors wanted to have a continuous 
paving operation.   
 
A final concern, noticed after starting the paver, was that an area of coarse aggregate 
would tend to appear in the new pavement as segregation (Photo 4).  This was eliminated 
by the addition of two to three percent of polymer resin at start-up, causing the aggregate 
to blend better with the resin and thereby solving this problem.   

 
Photo 4.  Area of coarse material and string line. 

 

Lessons Learned 

Overview 

Recognizing and preparing for potential problems prior to designing, advertising and 
construction was the biggest lesson learned on this project. Many problems were 
eliminated that would have otherwise been encountered.  The problems that were 
encountered relate mostly to the media forms used to inform the public.  Although the 
work went well and relatively few complaints were received, the advanced planning for 
media coverage could have been improved.  The information below describes the largest 
concerns of the project office and probable keys to future success.  
 
Webpage 
Project office staff had to determine the best way to set up a project web page for these 
high-impact projects.  Should a dedicated page like the one used or a “hot link”  on the 
WSDOT home page be used?  The best option may result in the use of both pages with 
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additional links showing alternative routes.  The “hot link”  idea may better concentrate 
project information in one site with the high-profile project easily accessible.  Currently, 
traffic and project information is buried under several “ layers”  in the WSDOT website.  
Whether one or more websites are used, it is necessary to ensure that the website is easy 
to read and remember as this information will be posted on highway signs for vehicles 
traveling at highway speeds. 
 
Traffic Control  
Vehicle Message Sign (VMS) 

During this and future projects, the need to have regular or as-needed updates to the 
messages on VMS and HAR would be of great benefit.  The ability to inform the 
traveling public with real-time information may have eliminated, or minimized, some of 
the traffic backups.   
 
Highway Advisory Radio (HAR) 
Slight problems existed within the WSDOT HAR system.  “Dead spots”  were found in 
the area, as well as some overlap with a system in NWR.  Switching from 1610 to 530 
Mhz to avoid conflict with the adjacent system will be considered in future projects.  In 
addition, the sound quality of the messages could be better.  This may be a function of the 
quality of some car radios or the fact that the signal is relatively weak.  Furthermore, 
questions did arise as to the effectiveness of the HAR system in getting information to the 
drivers.  Are motorists actually tuning in and if so, are they getting the information they 
need or want?  The usefulness of the HAR is something that is very difficult to gauge.  
Finally, the HAR only provides a short window of time (range of signal is limited) for a 
motorist to tune in, hear the message, and make a decision about the information 
provided.  For example, if the message is “congestion ahead,”  is useful information for a 
high impact event being provided?  The message focus should include information about 
conditions ahead on the roadway and on other routes, e.g., for this project, road 
conditions on SR 167 during I-5 lane reductions.  This may have aided a motorist in 
making an informed decision to divert or stay the course.  Information provided by the 
HAR needs a high level of accuracy to be credible. 

 
Region and Project Office Personnel 
Olympic Region and project office personnel identified tools and equipment that could 
aid in the success of future high-impact work.  These include more cameras and 
permanent VMS.  Both could be observed by the Traffic Management Center (TMC).  
Cameras and VMS would be tied and controlled by the TMC and give the ability to 
gather real-time information needed to make decisions on what messages to post on the 
HAR and VMS, along with what information to pass along to the media.  More personnel 
on-site, including more WSP or Incident Response vehicles, could give information to the 
TMC that could also be of benefit.  This could be in the form of observers equipped with 
radios to call in information.  Lastly, aerial observation might also benefit high-impact 
work.  Reporting could include real-time alternative routes and information such as travel 
time delay directly to the region Public Information Officer (PIO) and to the media via 
half-hour updates as work progressed.  
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Scheduling 

This project focused on minimizing user delays.  Future projects should consider a post-
construction evaluation of the roadway to determine if roadway deficiencies exist.  If 
deficiencies do exist, the ability to do repairs would be in place and would not affect the 
traveling public more than expected.  If no roadway repairs need to be made, the project 
would be able to finish ahead of schedule. 
 

Closure  

General observations included less-than-expected diversion to SR 18/SR 167 and 
congestion related to the merge at the on-ramps in Fife.  The Fife on-ramp could have 
been closed to improve mainline operations; SR 509 or SR 99 could have been signed as 
alternate routes. 
 

Construction 

Ensure the method of slope control is one that will achieve the results desired when the 
project is complete.  As with maintaining slope control to eliminate surface defects, 
keeping the paver moving at a consistent speed is a key to success and eliminates the 
need for further adjustments.  
 

Summary 

A concentrated look at high impact, low duration work methods should be examined 
when developing future projects.  This project was successful in part due to the approach 
of getting work done.  Early in the development of future projects, total road closures, 
detours, and temporary facilities need to be considered to keep traffic moving.  The cost 
for some of these could be high, but so is the cost of long duration traffic impacts. 
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Checklist for  High-Impact Urban Projects 

1. Public Information 
a. Establish what geographic area will be targeted. 
b. Determine what modes will be used to inform public. 

�  Newspaper, radio, television 
c. Provide signing to inform the traveling public about project and where to 

inquire for questions. 
2. Webpage 

a. Determine the best way to set up a project web page for these high-impact 
projects.   

b. Concentrate project information in one site with the high-profile project easily 
accessible. 

c. Place alternative routes information, to include map and possibly camera links 
if available. 

3. Traffic Information 
a. Report real time information to Public Information Officer (PIO) and the 

media. 
�  Report should include real-time alternative routes and information.  
�  Travel time delays.  
�  Half-hour updates as work progresses.  

b. Use WSP and IR vehicles as additional sources of information. 
c. Determine if aerial observation is needed to benefit high-impact work. 

4. Traffic Control (VMS) 
a. Inform traveling public with real-time information. 

5. Traffic Control (HAR) 
a. Ensure useful information for a high impact event is being provided. 

�  Present information about conditions ahead and on other routes.   
b. Make certain that information provided by the HAR has a high level of 

accuracy. 
c. Check if coverage area has any overlapping or dead locations. 

6. Scheduling 
a. Account for personnel schedule adjustments if needed. 
b. Minimize user impacts and delays. 
c. Determine if accelerated work schedule if feasible. 

�  Decide what type of incentive/disincentive should be applied. 
1. Change order compensation. 
2. Placement within the contract plans. 

d. Allow for the post-construction evaluation of the roadway to determine if 
roadway deficiencies exist.   

 
7. Closure  

a. Take a concentrated look at high-impact, low-duration work methods should 
be examined. 

�  Examine what device, or devices, will allow for a safe, fast and 
economical work area. 
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�  Ensure that the device will make minimal impact to the traveling 
public. 

8. Construction 
a. Ensure that construction practices meet the intentions of the contract plans. 

9. Communication 
a. Extra effort should be given to communication. 
b. Include all parties involved. 

�  Project staff  
�  Contractor(s) 
�  Media 
�  Washington State Patrol 
�  Incident Response 
�  Emergency responders, etc. 

c. Ensure that all involved understand the full intent of the contract. 
 


