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Accelerated Bridge Construction (ABC) can be defined as construction 
practices that employ innovative techniques to reduce on-site 
construction time and interruption to traffic.
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Safety First
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Project Background
A Collaborative Project between MPC and SD DOT to provide preliminary 
information to assist ABC application in SD DOT 

State-based model that identifies and rapidly 
deploys proven, yet underutilized innovations to 
shorten the project delivery process, enhance 
roadway safety, reduce traffic congestion, and 
improve environmental sustainability.

Every Day Counts (FWHA)

The 5th least populated state (860k 
population)
~80,000 miles road ways, 670 
miles of interstate HW

Background
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Project Title: Implementation Guidance for Accelerated Bridge 
Construction in South Dakota

Project Duration: 2012 ~ 2014 (Completed)

Main Objectives:

1) To investigate previously used ABC techniques 
2) To estimate the potential costs and benefits of 

implementing ABC techniques 
3) To develop a cost-benefit analysis model SD DOT 

can use

Background
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Literature 
review & 
Interview

ABC 
techniques 

catalog

Decision 
making tool Examples

Background
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Lit Review

First stop is the official FHWA ABC site:

https://www.fhwa.dot.gov/bridge/abc/

ABC Manual by FHWA

PBES can be broken down to four 
categories:
1. Materials
2. Superstructure elements 
3. Substructure elements
4. Foundations elements

ABC Manual also touched on 
durability considerations on ABC 
techniques
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Individual case and planning study reports from DOTs

• “One-Weekend Job Rapid Removal and Replacement of 4500 South 
Bridge in Salt Lake City, Utah” (Ardani et al. 2010) one project

• Khaleghi, B. (2010). “Washington State Department of Transportation 
Plan for Accelerated Bridge Construction.” 

• “Accelerated Bridge Construction Applications in California—A Lesson 
Learned” (Chung et al. 2008) Seven projects

• “Texas’s Totally Prefabricated Bridge Superstructures” (Freeby 2005)

• “Use of Precast Concrete Members for Accelerated Bridge Construction 
in Washington State” (Khaleghi 2005)

Lit Review
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Other Reports and References

• “Connections Details for Prefabricated Bridge Elements and Systems” (Culmo
2009) 

• “Manual on Use of Self-Propelled Modular Transporters” (FHWA 2007) 
• “Induced Stresses from Lifting and Moving Highway Bridges with Self-Propelled 

Modular Transporters” (Rasvall, Halling, Lindsey 2010).
• “Application of Accelerated Bridge Connections in Moderate-to-High Seismic 

Regions” (Marsh et al. 2011)
• “Framework for Prefabricated Bridge Elements and Systems Decision-Making” 

(FHWA 2005)
• “Guidelines for Accelerated Bridge Construction Using Precast or Prestressed

Concrete Components” (PCI Northeast Bridge Technical Committee 2006
• “Selection of Durable Closure Pour Materials for Accelerated Bridge 

Construction” (Zhu, Ma 2010). 

Lit Review

Detailed info in report referencesThis is getting pretty dry...

pg. 10

Creating A Catalog

Example Profile in the Catalog

So far, purely from lit review

What can be used, no info on 
when to use yet. But let’s find 
out needs first
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Interviews

Interview of SD DOT employee to identify needs
• Current Experience: ABC in South Dakota is minimal
• Completeness of the Catalog: Fairly good
• What are you interested in: these becomes info to be collected in Catalog.
• What is current decision making process: what can affect ABC implementation.
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Interviews

Interview of Other DOT employees who had experience with ABC
• Most experts identified from the literature review
• Details on specific ABC process they had experience on
• Requirements, constraints, and benefits
• Decision making process (tools) for ABC

All interview outcome on ABC techniques included in the 
final Catalog

7



pg. 13

Interviews

Utah DOT:
• precast spread footings, full-depth precast deck panels, lightweight precast 

deck panels, precast approach slabs, self-propelled modular transporters 
(SPMTs), and longitudinal launching. 

• Accelerated Bridge Construction Analytical Hierarchy Process Decision Tool 
produced by the FHWA (FHWA 2012). 

• UDOT has developed a different tool due to the complexity of FHWA tool

Caltran:
• precast abutments, precast I-girders, precast bulb-T girders, and precast box 

girders. 
• Similar concerns with Accelerated Bridge Construction Analytical Hierarchy 

Process Decision Tool produced by the FHWA (FHWA 2012). Subjectivity in 
inputs making the process more qualitative than quantitative
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Interviews

Texas DOT:
• precast bent caps, proprietary retaining wall systems, precast double-T 

beams, and pretopped U-beam design. 
• Texas does not use FHWA tool for decision making regarding ABC, but feel it 

can be a useful tool if all inputs are known

Ohio DOT:
• fiber reinforced polymer (FRP) deck panels, geosynthetic reinforced soil (GRS) 

abutments, and horizontal skidding/sliding. 
• Ohio does not use FHWA ABC AHP Decision Tool for decision making 

regarding ABC. They conduct their own critical path analysis for individual 
project.
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Interviews

Minnesota DOT:
• precast inverted-T beams, arch span without deck, and barge use. 
• MDOT tried to use FHWA tool for decision making regarding ABC, but feel it 

was too complicated and time-consuming (especially input process) for the 
use of the tool to be efficient and effective.

Washington DOT:
• prefabricated full height wall panels, proprietary retaining wall systems, 

precast box culverts, partial-depth precast deck panels, and steel grid deck 
systems. 

• FHWA ABC AHP Decision Tool was not effective for use by the WSDOT office 
due to the fact that every project is site specific, and so many of the input 
factors included in the decision tool were not applicable to WSDOT.
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Interviews

• A lot of good information about specific ABC techniques.
• None of the people interviewed found FHWA ABC AHP Decision Tool 

effective. It is likely a reasonable framework, but require too many 
detailed inputs.

Completed the Catalog
Moving on to decision 

making tool (with lessons 
learnt...)
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Catalog

Catalog is part of the MPC final project report Appendix (Download if you need)

Contains two parts: 
• Technique Profile: one-page index cards with short description, source of 

information(reference), and an example project. (info mostly from literature 
review)

• Technique Characters (table format): For each technique listed in the profile, 
the table outlined major benefits, special equipment needed, special crew 
experience, special site requirements, Connection detail, typical duration, 
potential problems, who has done it before, and additional comments. (info 
mostly from interview with experts)

• And a ball-park cost catalog (will discuss later)

Now let’s take a look
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ABC

Substructure

Abutments (5 techniques)

Caps (1 technique)

Footings (2 techniques)

Miscellaneous Elements        
(5 techniques)

Superstructure

Decks and Panels (6 techniques)

Girders/Beams (7 techniques)

Spans (3 techniques)

Placement (4 techniques) Total: 33 techniques

Catalog
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No, I’m not going to talk 
about all of them

Catalog
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Catalog

Substructure example
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Catalog

Deck example
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Catalog

Superstructure example
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Catalog

Placement example
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Decision Making

Now we have the techniques, also some 
useful information about their benefits 
and constraints. 

But Should we do ABC on all projects?

When to use them?
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Decision Making

Let’s take a look at how others have done it!

• Accelerated Bridge Construction Analytical Hierarchy Process 
Decision Tool by FHWA (AHP tool)

• A customized decision making tool by UDOT

• Iowa DOT decision making tool

A customized simple tool for SD DOT
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Accelerated Bridge Construction Analytical Hierarchy Process Decision Tool by 
FHWA (AHP tool)

Can be readily downloaded from
https://www.fhwa.dot.gov/bridge/abc/fast.cfm

Objective of this tool is to 
help DOTs who might be 
interested in ABC to  assess 
potential bridge projects

We did not study it in 
details, but this is our 
experience.

Decision Making
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AHP depends on relative 
importance of all input factors.

It will ask the user to compare 
between subcategories, as well as 
categories.

Comparison was done through a 
pair-wise scale for all potential 
pairs

For 9 items, you have 72 
possible pairs... If you want to 
compare everything.

Decision Making
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First you do this for each subcategory item

Decision Making

15



pg. 29

Then you do this for each main category regard 
to ABC and Conventional options (from catalog?)

The issue is there is too many comparisons in this pair-wise 
format and the user can loose track...

Let’s try something 
else

Decision Making
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UDOT Tool

Utah was one of the first 
states in the United States to 
begin implementing ABC 
techniques as an alternative to 
conventional bridge 
construction.

The inputs are intuitive and 
simple

Alternatives can be compared

Decision Making
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UDOT Tool (cont.)

A set of weight factor for 
different factors is built-in. 
User can adjust them but 
have to consult with 
UDOT.

This is dedicated to UDOT 
projects

You get an ABC Rating, but 
that is not the end...

Decision Making
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UDOT Tool (cont.)

Three levels of ABC Rating

• Below 20: No ABC
• Above 50: ABC
• 20-50: A couple of Y/N 

criteria checks

Subjective decision built 
into the process

It worked for UDOT!

Decision Making
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Iowa DOT Tool 

Two-stage process

First stage to weed-out 
projects that have no 
chance without 
complicated analysis

First stage input:
(very similar to UDOT tool)

Decision Making
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Iowa DOT Tool (Cont.)

Weights and factors for Stage One analysis
You also get an ABC Rating score, only Projects with 50+ score go to Stage 2

Decision Making
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Iowa DOT Tool (Cont.)

Stage 2 for Iowa is the ABC AHP Decision making tool.

At least you do not need to do this for majority of the projects.

Now move on for SD DOT

Maybe try to not use ABC AHP Decision making tool (for most of the 
projects).

Two-stage format seems to be good

Try use stage one to eliminate a lot of cases (as it reasonably should)

Decision Making
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SD DOT tool 
Focused on road use in Stage 1, cost in Stage 2

Decision Making

19
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Stage One is done just like Iowa DOT tool

Decision Making
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Stage Two has similar format but different focus 
(Only go there if you have Stage 1 rating >50)

Decision Making

20



pg. 39

Stage Two Rating:

1) <20 : no ABC
2) 20~50 : More considerations on 

Site condition, Feasibility, 
Environmental concern, and 
Cost concern before ABC

3) >50 :  Only cost concern, do ABC 
if cost makes sense

Very similar to UDOT 
flowchart, but much simpler

Decision Making
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Some Details regarding SD DOT tool:

1) All factors are equally weighted (can change later, but needs 
more experience and data)

2) A lot of cost metrics, some guidelines needed for use

• Daily Road User Cost (DRUC) used in Stage 1, this 
calculation leverage on an existing tool to calculate 
DRUC developed by SDSU.

• Non-ABC conventional cost: by experience and data 
from past projects.

• Direct ABC Costs: How much more expensive than 
conventional method? Through estimates and bids.

Decision Making
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Cost Estimation

Daily Road User Cost (DRUC)

How much total $ would road user incur in addition to their normal costs if 
you have a project going on (re-route, slow down, etc.)

Two methods:
1) Empirical equation (Iowa DOT literature)

2) In a previous research project managed by SDDOT (Qin and Cutler 2013), a 
SDSU Road User Cost Tool was developed by researchers at SDSU.

Qin, X. and Cutler, C. (2013). “Review of Road User Costs and Methods.” Report No. 
SD2011-05, South Dakota State University, Brookings, SD.
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Non-ABC Conventional Costs

This is highly localized information. Only South Dakota information is 
presented here (based on SD DOT data and survey)

Total of 31 projects in SD were surveyed. All costs summarized on a per-
Square Ft. basis based on bridge type:

Actual cost data available in project final report Appendix E.

Cost Estimation
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Additional Cost for ABC Techniques

Again, this will be very localized. 
Even worse, not that much data in SD (we haven’t done much).
How to estimate it?

Material 
Costs

Placement 
Costs

Labor Cost 
Reduction

Survey Manufacturers, Contractors, and Transporters.

Cost Estimation
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Additional Cost for ABC Techniques (Cont.)

For detailed cost comparison, one can always get separate Bids (ABC vs. 
Conventional)
This project provided a rough simplified ABC cost catalog based on 
surveys:

Full Table in report

Cost Estimation
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Example

None OODT means no official detour but will have a partial traffic flow 
adjustment. A minimum of ¼ mile OODT used in analysis

Let’s try the tool on Three projects

Results should be logical... But let’s see

Example also serves as rough validation
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Stage One inputs are very straight forward. The only part needs 
calculation is URUC:

Example
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Plug the ratings in, only the third project can advance to Stage Two

Which is expected...

Example
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If you made Stage Two, you may want to “refine” your numbers

Example
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Also do a refined 
DRUC analysis:

This is what that DRUC 
tool looks like, if you are 
curious...

Example
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In the end, still boils down to categories:

Result is to use flowchart for more 
consideration... Kind of expected...

Not a knock-out case 
for ABC

We did not do further analysis on this example as some of the flow chart process is outside of the scope of this 
study

Example
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• This is a “First-try” effort to look at application of ABC in South 
Dakota. The aim is developing background info and basic tools for 
decision making.

• The Catalog and simple tools developed in this study can be of some 
reference value to other DOTs with similar constraints.

• This is not for DOTs with established experience and practice 
procedures for ABC.

• Decision tools have to be simple for people to use. 

Conclusion

Download the Report (from MPC) if you want to know more...
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I know it’s hard, by 
try to do this

There is probably no 
“one size fit all” ABC 
decision making tool or 
procedure.

Most are “pre-screener” 
at best.

True decision needs to 
be made case-by-case

Final word
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