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This presentation is sponsored by the State Transportation Innovation Council (STIC) and 

FHWA. The STIC council consists of representatives from Federal, State, and local agencies, 

as well as from industry, academia, and other partners from the greater CA transportation 

community. Through each STIC, these stakeholders meet to consider all sources of 

innovation comprehensively and strategically and to advance the technologies and 

processes that promise the greatest impact. This allows each State transportation 

community to evaluate and deploy innovations that best fit their program needs and put 

the innovations into practice quickly. FHWA supplies the funds to support the 

implementation of the innovations that they select.  ABC was identified by the California

STIC as one of those innovations that can have a significant positive impact on meeting 

transportation needs.  A workgroup comprised of public and private transportation 

organizations was formed to bring you this presentation. 

https://www.fhwa.dot.gov/innovation/stic/
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The emphasis is on reducing construction related impacts normally associated with 

conventional construction methods. The impacts of priority are determined by the project 

goals and constraints.  Examples of project goals and constraints are single season 

construction, staying out of the stream bed, minimized impacts to local businesses, or 

maintain access to essential services.
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Related to ABC is a Federal initiative called “Every Day Counts” or EDC. ABC is closely tied 

to EDC and is represented in several of its initiatives. FHWA has many online tools as well as 

training and financial support for implementing innovation. 

https://www.fhwa.dot.gov/innovation/everydaycounts/
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The structure is divided into 3 main parts:

Foundation: piles and footings

Substructure: Columns and Bent Caps, Abutments

Superstructure: Part of the bridge that spans from end to end

ABC methods covered in this presentation address the construction above the piling.  
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The most common type of bridge construction in California uses the cast-in-place (CIP) 

concrete method. Cast in place construction requires falsework which serves as a 

temporary bridge built on site to hold up the permanent bridge until it is strong enough to 

stand on its own and form work to shape the concrete.  There are significant impacts due 

to the falsework (time, access, environmental and so on).
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Once forms are in place the bar reinforcing steel or rebar is placed in the formwork. A time 

consuming process.  
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Then concrete is either delivered to the site by truck or in some cases, manufactured on 

site with a mobile batch plant.

Both methods come with environmental challenges.
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With ABC we are looking for new ways to build a bridge so we can speed up the process 

and reduce the impacts normally associated with conventional construction.  4 of these 

methods are prefabricated elements, slide-in, large bridge moves and the incremental 

longitudinal launch. It is not uncommon to see these methods combined in a single project
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Prefabricated Bridge Elements and Systems (PBES) is the most common application of ABC 

methods in California. This method takes advantage of conducting much of the 

construction activities off site, eliminating the need for falsework and significantly reducing 

the amount of cast in place concrete on the job site. These examples show precast 

concrete but prefabrication are also constructed with steel or other materials.  In California

precast concrete is the most common method of PBES.
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Precast elements are tied together or connected by cast in place materials.  An innovative 

new material called Ultra-high Performance Concrete has a unique set of material 

properties that make it ideal for connections of PC elements. UHPC has been identified by 

FHWA as an Every Day Counts initiative and has invested considerable resources for 

research and implementation. Traditionally, precast structures experience recurring 

maintenance issues due to cracking at the CIP joint.  Used as a CIP closure material for 

precast structures, UHPC offers exceptional durability, high strength, and a bond that is 

stronger than the precast element to which it is connected.

https://www.fhwa.dot.gov/innovation/everydaycounts/edc_4/uhpc.cfm
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Slide-in or Lateral Slide:

Traffic is handled a couple of different ways on slide-ins.

1. Build the bridge next to alignment, close traffic for a few days to demolish the old 

bridge, put the new foundation in place, and then slide the new structure into its final 

alignment.

2. Build the new bridge next to alignment, switch traffic over to the new structure while 

demolishing the old bridge and building new foundation, and then close the road to 

traffic for 6-8 hours while the new bridge is slid into place.
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Large bridge moves fabricate entire structures or full spans off site and moves them into 

place. The self propelled modular transporters or SPMT’s used on the 2014 Highgrove 

project in San Bernardino County are the same type as used to move the space shuttle in 

Los Angeles.  This method of construction at Highgrove saved $400,000 and 20 months off 

the schedule. Both bridge moves and slide-ins can very costly but often make the biggest 

difference to traffic and schedule.
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The Longitudinal Launch is the most recent addition to California’s ABC Methods.  While 

this method has been used around the world, California just completed the first 

longitudinal launch with the emergency replacement of the Pfeiffer canyon bridge in Big 

Sur. In this method of construction, the bridge superstructure is assembled on one side of 

the obstacle to be crossed and then pushed longitudinally (or “launched”) into its final 

position. The launching is typically performed in a series of increments so that additional 

sections can be added to the rear of the superstructure unit prior to subsequent launches. 

14



The Pfeiffer Canyon Bridge was successfully “launched” (actually pulled by strand jack) in 

August of 2017 over the course of 2 days.  This method sped construction and reduced 

environmental impacts.  This project was delivered in just under 8 months.  

15



By performing a significant portion of the construction away from traffic, impact times can 

be reduced from months to days or from multiple seasons to a single season. 
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Safety is our number 1 Goal. ABC reduces the exposure to work zone crashes, thus 

increasing safety for both the construction worker and the traveling public.  Separate the 

work from the public and the public from the work.

On average, in 2015:

•A work zone crash occurred once every 5.4 minutes.

•Every day, 70 work zone crashes occurred that resulted in at least one injury.

•Every week, 12 work zone crashes occurred that resulted in at least one fatality.

https://ops.fhwa.dot.gov/wz/resources/facts_stats/safety.htm
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Conventional construction typically leads to heavy congestion and long travel delays.  ABC 

minimizes lane closures, duration of onsite construction activities, and the need for 

detours.  Reducing mobility impacts means savings in user costs to the public such as local 

businesses, transportation of goods, access to schools and hospitals, air quality and noise.
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ABC methods provide solutions to constructability challenges.  These methods are less 

sensitive to weather conditions, more likely to delivers single season construction, and 

effectively address unique and challenging site conditions.
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ABC methods provide the flexibility to schedule around crucial times, eliminates 

construction activities in streambeds or other sensitive areas, and conducts many activities 

offsite.
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There are also cost advantages to ABC. Bridge construction costs of ABC methods is often 

more expensive than conventional methods.   However, when looking at total project cost 

we can find savings.  For example:

• Fewer days on the job site can result in savings in maintenance of traffic, project 

administration and environmental compliance monitoring (storm water, species 

protection).

• Eliminating falsework requirements can lead to a lower profile and savings in building 

the approaches.   

• Big savings can be realized in environmental mitigation.  If you don’t touch it you don’t 

have to mitigate it.
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On the Massachusetts Fast 14 Project, 14 bridges were replaced in less than 1 year, (10 

weekend closures)!

• Bridge superstructures were fabricated in segments off site, eliminating years of work in 

the roadway and long-term lane closures.

• The project was completed on-budget and ahead of schedule. 

• Reduced construction from 4 years (conventional) to 1.

• Mass DOT's initial findings suggest that the costs for this accelerated construction 

project are similar to those that would have been expected for use of conventional 

construction methods.

• 95% of respondents prefer accelerated bridge construction methods to conventional 

construction methods, primarily because it is faster and results in fewer delays

http://www.massdot.state.ma.us/highway/HighlightedProjects/93Fast14RapidBridgeRepla

cementProject.aspx
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In another case study in Nevada, 2 structures were constructed next to the existing 

structures and then slid into place. The existing bridge was demolished and the new bridge 

moved into place over two 56-hour periods (one for each span). The use of ABC saved 

NDOT $10 million and the bridges were delivered six months faster than using traditional 

construction methods.  Slide-in construction reduced traffic disruptions from months to 

days. Commuters saved nearly $13 million in time and fuel costs by eliminating the need 

for closures, detours, and speed reductions.

Note: Lane rentals: when a contractor pays the owner for lane closures taken during 

construction.

https://ops.fhwa.dot.gov/wz/construction/accelerated/index.htm
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Construction lasted 12 months including raising the track, retaining wall construction and 

street improvements.

Information courtesy of Ali Seyedmadani of WSP.
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A portion of the work below the bridge was carried out in the weeks prior to the rail 

closure.  This is an important strategy of ABC, to complete as much work as possible prior 

to full closure to allow for quick installation of the bridge.  Bridge demolition and 

installation completed within a single 16 hour track closure.  Roadway below closed to 

through traffic for 30 days.  Conventional construction would have required a 30 day track 

closure.
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ABC has many benefits but CA is not taking full advantage of them. Past ABC projects have 

been typically motivated by emergency replacement or difficult site condition constraints.  

The focus is now on taking a programmic approach to ABC.  By taking a programmed 

approach in which ABC is considered early and compared to more conventional methods of 

delivery, the full benefits of ABC can be realized.
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An important part of a programmatic approach is early consideration of ABC when 

developing a bridge project.  The ABC Decision Making Guidance used by Caltrans (similar 

versions are used by other DOT’s) triggers the evaluation of ABC for every project . The 

questionnaire allows for the consideration of direct and indirect costs of a project not 

usually included in an engineering estimate such as the impact of onsite construction on 

the travelling public, environmental impact, safety, and quality.  If the questionnaire and 

subsequent flow chart indicate that ABC may be a useful solution then a conceptual design 

option is developed for inclusion in scoping documents to be used in funding applications 

or project programming.  The questionnaire asks two questions: 1. Is this an issue or how 

relevant is it to this project and 2. how important is it to the goals of the project?
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When we develop an ABC alternative for early discovery it should include working day 

information for both ABC and Conventional alternatives.  This information allows the owner 

to make a useful comparison of the design alternatives.
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In developing an ABC APS we want to zero in on the right ABC solution.  There are 

different methods to ABC.  The most appropriate method of ABC can be chosen 

when the project goals, constraints and resources have been identified.  From there 

an ABC alternative is developed and compared to other alternatives.  This requires 

communication and collaboration with stakeholders.  
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Taking these things into consideration at the same time with stake holders allows us to 

arrive at an optimal solution.  Communication is essential
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California has had several successful single span ABC projects.  This type of construction 

has many applications and is particularly well suited to stream bed restoration projects. 

Owners are encouraged to consider the option early on in planning to avoid costly 

mitigation and reduce the risk of construction extending into a second season.

Background on photos:

Hardscrabble: ABC approach reduced construction from 2 to 1 season.

Craig Creek: Old bridge demolished, new one constructed and traffic returned to mainline 

in 29 days (CISS piling placed previous season). 

North Fork Mill Creek: Traffic – lane closures restricted bridge construction operations to 30 

working days for each stage- total of 60 working days. Environmental – environmental 

constraints would not allow for a detour. 
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Here is an example of a project in which ABC effectively addressed the goals of the project.  

The Fort Goff Creek Bridge is a streambed restoration project where an existing culvert was 

replaced by a single span prefabricated bridge to provide unimpaired fish passage at the 

stream crossing.
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Due to the remote location it was estimated that a PC structure would be less expensive.

The solution of a prefabricated bridge was able to provide higher quality and allowed for 

single season construction.  The locations was over 90 minutes to nearest batch plant. The 

precast components were fabricated off site in Antioch, CA, trucked to the bridge location, 

components were placed with a crane and connected with post-tensioning and CIP closure 

pours.  A steel prefabricated rail was attached in 6 hours. Once the piles were in the ground 

this bridge was built in 23 days. The Fort Goff Creek Bridge received SHRP2 implementation 

assistance of $500,000. If this bridge had been built with conventional methods it would 

have extended into a second season.
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There were impacts due to the temporary culvert but the ABC solution significantly 

shortened the duration of those impacts.
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The slide-in method was chosen for Hardscrabble creek due to the mobility benefits to the 

public.  This method reduced traffic disruption to a matter of hours providing access to 

essential services to locals during construction.  The bridge was more expensive but the 

value to the public justified to cost.  
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The multi-span precast ABC projects have been slower to implement due to seismic 

performance issues.  Extensive research has resulted in the design of seismically resilient 

connections that are being piloted in Districts 4 (Vallejo) & 6 (outside of Bakersfield).  
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Our first multi-span ABC pilot project is just finishing up in construction.  This project 

employed many innovative details to speed up and simplify construction while minimizing 

impacts to travelers.  This slide shows the precast column and bent cap placement.  The

Columns and Cap were placed in 3 hours under full night closure.
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For the first time in CA, UHPC was used to connect the precast substructure elements 

(column to cap) to provide robust earthquake resilient connections.  Full scale mock ups 

were required to establish effective means and methods of placement prior to the real 

thing.  The specimen was saw cut to validate effective UHPC placement.
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ABC methods have a positive impact on both project costs and user costs.  Bridge 

construction dollars may be higher but savings can be realized in capital and support costs.  

Total project cost should be considered when comparing ABC to conventional methods.  In 

addition, less tangible benefits are realized in user costs.  These user costs are not 

accounted for in the project budget but local agencies are well aware of the benefit to their 

community.  
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Highlighting user cost benefits to stakeholders allows them to determine if ABC brings 

enough value to justify project cost.
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One of the most effective tools of ABC is the full road closure.  Traditionally this has been 

considered too disruptive to the travelling public but benefits are making it more common.  

Transportation owners must balance the need for essential roadway and bridge repairs 

with mobility and safety concerns.  The full road closure is a non-traditional construction 

method to reduce the negative impacts of construction.  Benefits of the full road closure 

include: 

• Improve quality

• Increased safety

• Reduce cost

• More efficient work area for contractor

• Safer and more efficient work zone

Short term full closures allow for highly efficient rapid construction.  Short term detour 

(hours, days, weeks) vs prolonged traffic congestion associated with staged construction 

(months , years) is often favorable.  Full closure is well worth consideration.
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According to some states, public information is one of the most cost effective work zone 

impacts mitigation strategies, in both urban and rural areas

*Particularly effective method of outreach
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