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CHAPTER 1  

EXECUTIVE SUMMARY  

1.1 Study Purpose 

The United States Department of Transportation (USDOT) and state DOTs across the nation are 

under increased pressure to keep up with the rapidly rising demand to improve transportation 

capacities and deliver infrastructure projects. The investment in infrastructure projects and 

improvements in the transportation system are vital to economic growth and competitiveness of the 

U.S. However, the ability of transportation agencies to provide adequate time and resources for 

infrastructure project delivery is limited. Furthermore, the delivery of large transportation projects 

involves a myriad of processes and requires a high level of coordination among all stakeholders. 

The amount of time and resources required to advance major transportation projects is significant. 

Delivery of projects can be delayed for several reasons, such as inefficient decision-making 

processes, time-consuming permit and approval processes, and shortage of experienced staff and 

funding. As a result, the USDOT and state DOTs across the nation are unable to keep up with the 

rapidly rising demand for transportation infrastructure by relying on their traditional project 

delivery system. Therefore, there have been significant efforts at the national and state levels to 

utilize innovative project delivery systems to expedite project delivery. 

The USDOT and Federal Highway Administration (FHWA) recommend the smart use of 

innovative project delivery systems, such as design-build, to improve efficiency and effectiveness 

of developing transportation projects. Although design-build provides state DOTs with accelerated 

delivery and innovations in design and construction, still there is a need to accelerate delivery of 

design-build projects and achieve higher level of efficiency. To fully utilize the entire potential 

benefits of the design-build project delivery system, state DOTs are required to overcome the 

challenges in various critical areas, such as design-build project selection, procurement process, 
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environmental analysis and permitting, right-of-way (ROW) acquisition, utilities relocation, 

alternative technical concepts (ATCs), design oversight, design acceptance, and quality 

management. The major problem is to identify opportunities in critical areas of the project 

development process to overcome the challenges and improve efficiency of the design-build project 

delivery system. State DOTs should identify and analyze opportunities for efficiency enhancement 

and utilize best practices to optimize existing processes of design-build project delivery. This 

research project is aimed at fulfilling the need for studying challenges in developing design-build 

projects and identifying opportunities to enhance the efficiency and effectiveness of existing 

processes for delivering design-build projects. 
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1.2 Brief Statement of Primary Findings 

The primary findings of this research are explained in this section under three categories. 

1.2.1 State of Practice of Design-Build in State DOTs across the United States 

A comprehensive review of academic and professional literature was conducted, in order to analyze 

and document the emerging trends in using the design-build project delivery system. A scanning 

process was conducted on state DOT websites regarding documented state of practice related to 

design-build. The results of the scanning process indicated that considerable number of state DOTs 

have developed guidelines and manuals and established appropriate processes for implementing 

the design-build project delivery system. Further, it was identified that several state DOTs are in 

the process of improving their design-build practices and promoting the use of design-build in their 

respective states. This scanning process led to the conclusion that, there are significant efforts 

toward optimizing current processes for effective and efficient development of design-build 

projects. The scanning process involved several state DOTs, such as Florida, Colorado, Michigan, 

North Carolina, Virginia, Utah, and Washington that are the most progressive in utilizing design-

build. It was found out that state DOTs, which are at the forefront of utilizing the design-build 

project delivery system are constantly improving their processes to accelerate delivery of design-

build projects, utilize innovation in design and construction, and improve collaboration among all 

project stakeholders.  

1.2.2 State of Practice of Design-Build in Michigan, North Carolina, Utah, and 

Washington State DOTs 

Following the nation-wide scanning process, several structured interviews were conducted with 

representatives from four state DOTs, Michigan, North Carolina, Utah, and Washington, to further 

enhance understanding regarding optimizing delivery of design-build projects. The interviewed 

state DOTs acknowledged the need for accelerating delivery of design-build projects and enhancing 
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efficiency of their respective departments to improve the development process of design-build 

projects. The interviewed state DOTs recognized the need for improvements in critical areas of the 

project development process and shared their views regarding challenges and opportunities in each 

area. They highlighted importance of utilizing transparent decision-making processes for selection 

of design-build projects. Further, they indicated the need for competitive and transparent 

procurement processes for selection of the most qualified design-build team for the project. State 

DOTs participating in this review, expressed major need for collaboration and communication with 

local, state, and federal stakeholders as well as communication and coordination with private 

entities involved in environmental analysis and permitting, ROW acquisition, and utilities 

relocation. They also shared major concerns related to design oversight, design acceptance and 

quality management in design-build projects. 

1.2.3 Challenges and Opportunities for Efficiency Enhancement in Critical Areas 

of Design-Build Project Delivery 

Challenges and opportunities for efficiency enhancement in critical areas of design-build project 

delivery were identified as major deliverable of this research project. These challenges and 

opportunities are identified, analyzed, and discussed in the following seven critical areas: 

¶ Project delivery system selection 

¶ Procurement  

¶ Environmental analysis and permitting 

¶ ROW acquisition 

¶ Utilities coordination and relocation 

¶ Alternative technical concepts (ATCs) 

¶ Design oversight, design acceptance, and quality assurance/quality control  
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The primary findings of this study are categorized under these critical areas. Each area begins with 

clear descriptions considering dynamics of design-build followed by critical challenges and issues 

in design-build. These challenges relate to a variety of legal and statutory barriers or issues that can 

delay the project delivery schedule, increase the project delivery cost, and hinder flexibility of the 

design-build team to implement innovative design and construction solutions. Furthermore, the 

analysis for each area involves efficiency enhancement opportunities as a set of propositions that 

recommend certain strategies for implementation. Examples of actual design-build projects are 

provided along with references from project RFQs/RFPs, design-build guides and manuals, and 

professional and academic literature for further clarification of challenges that can happen during 

development of design-build projects and strategies to overcome the challenges. The analysis 

further involves follow-up interviews with design-build programs and other technical professionals 

in various offices including contract management, design, environmental, right-of-way (ROW), 

and utilities. The results of this analysis along with follow-up interviews in seven critical areas are 

presented below:
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Table 1.1 

Challenges Related to Project Delivery System Selection 

Has your state DOT experienced these challenges? 

 
State DOT 

Colorado Florida  Michigan N. Carolina Utah Virginia  Washington 

C
h

a
lle

n
g

e
s 

Assessment of the Appropriateness of the Design-Build 

Project Delivery System for a Project 
       

Legal (statutory), internal (funding, resources, and 

leadership), and external (market-place conditions) barriers 

for utilizing design-build project delivery system 

No No No No No No No 

Difficulty in identification and evaluation of major factors 

that drive the selection of design-build projects 
No No No No No No No 

Lack of standard processes for selecting the project delivery 

system 
No No Yes Yes No Yes No 

Risk Identification         

Lack of a standard approach for identifying project risks 

and developing risk registers for design-build projects 
No No Yes Yes No Yes No 

Coordination and communication problems among subject 

matter experts from several offices and technical areas for 

risk identification 

No No No No No No No 

Risk Assessment and Allocation        

Lack of standard risk assessment processes for qualitative 

and quantitative risk analysis 
No No Yes Yes No Yes No 

Lack of standard risk allocation models for avoiding, 

mitigating, transferring, or sharing risks that were 

traditionally managed by state DOTs 

No Yes Yes Yes No Yes No 
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Table 1.2 

Opportunities to Enhance Efficiency of Project Delivery System Selection 

Has your state DOT utilized the following opportunities on design-build projects? 

 

State DOT 

Colorado Florida  M ichigan 
N. 

Carolina 
Utah Virginia  Washington 

O
p

p
o

rt
u

n
it
ie

s
 

Assessment of the Appropriateness of the Design-Build Project 

Delivery System for a Project 
       

State DOTs should develop, maintain, use, and update a 

standard design-build selection tool that systematically evaluates 

the appropriateness of design-build for transportation projects. 

Standard 

practice 

Not 

considered 
Not considered 

Not 

considered 

Standard 

practice 

Not 

considered 

Not 

considered 

Risk Identification         

State DOTs should develop, maintain, use, and refine a proper 

risk identification tool for design-build projects. 

Standard 

practice 

Standard 

practice 

Utilized on a 

few projects 

/Considered 

for Future Use 

Not 

considered 

Standard 

practice 

Not 

considered 

Standard 

practice 

Risk Assessment and Allocation        

State DOTs should develop, maintain, use, and refine proper risk 

assessment methods for design-build projects. 

Standard 

practice 

Standard 

practice 

Utilized on a 

few projects 

/Considered 

for Future Use 

Not 

considered 

Standard 

practice 

Not 

considered 

Standard 

practice 

State DOTs should develop, maintain, use, and refine proper risk 

allocation matrices for design-build projects. 

Standard 

practice 

Standard 

practice 

Utilized on a 

few projects 

/Considered 

for Future Use 

Not 

considered 

Standard 

practice 

Not 

considered 

Standard 

practice 
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Table 1.3 

Challenges Related to Procurement of Design-Build Projects 

Has your state DOT experienced these challenges? 

 
State DOT 

Colorado Florida  Michigan N. Carolina Utah Virginia  Washington 

C
h

a
lle

n
g

e
s 

Proposal Evaluation (basis of award)        

Limitations of evaluating design-build proposals based on 

price consideration only (limitations of low-bid as the basis 

of award) 

No No No No No No No 

Difficulty in the evaluation of design-build proposals based 

on price and technical considerations (difficulty of 

implementing best-value as the basis of award) 

No No No No Yes Yes No 

Possibility of litigations and bid protests in best-value 

design-build projects 
No No No No Yes Yes No 

Proposer Evaluation (single-phase vs. two-phase 

procurement process) 
       

Inherent limitations of the single-phase selection approach 

for evaluating design-build proposers 
No No No No No No No 

Industry concerns related to preparing design-build 

proposals that require extensive technical proposals as part 

of a single-phase procurement process 

Yes Yes No Yes Yes Yes Yes 

Extensive time and resource requirements to prepare and 

evaluate RFQs/RFPs 
Yes Yes Yes Yes Yes Yes Yes 

Possibility of litigations and bid protests in two-phase 

design-build projects 
No Yes No No No Yes No 

Selection of Procurement Methods        

Lack of a consensus in definitions and the actual practice of 

various procurement methods among state DOTs 
Yes Yes Yes Yes Yes Yes Yes 
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Table 1.4 

Opportunities to Enhance Efficiency of Procurement of Design-Build Projects 

Has your state DOT utilized the following opportunities on design-build projects? 

 

State DOT 

Colorado Florida  Michigan 
N.  

Carolina 
Utah Virgini a Washington 

O
p

p
o

rt
u

n
it
ie

s
 

Proposal Evaluation (basis of award)        

State DOTs should balance the need between innovation and 

technicality offered by best-value procurement and efficiency 

and transparency that can be gained through low-bid 

procurement. 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Proposer Evaluation (single-phase vs. two-phase procurement 

process) 
       

State DOTs should balance the need between qualified bidders 

and competitive proposals offered by two-phase selection and 

expedited procurement and reduced resource requirements 

offered by single-phase selection. 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Selection of Procurement Methods 
       

State DOTs should develop and use standard contract 

templates for RFQ and RFP processes. 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

State DOTs should use consensus evaluation instead of 

individual evaluations, and pass/fail and adjectival scoring 

instead of point scoring for the assessment of design-build 

proposals. 

Utilized on a 

few projects 

/Considered 

for Future Use 

Not 

considered 

Utilized 

on a few 

projects 

Utilized on a 

few projects 

/Considered 

for Future 

Use 

Utilized on a 

few projects 

/Considered 

for Future 

Use 

Utilized on a 

few projects 

/Considered 

for Future 

Use 

Utilized on a 

few projects 

State DOTs should consider shortlisting 3-5 bidders and 

paying stipends to unsuccessful bidders, in order to enhance 

the chance of receiving high-quality proposals in the 

competitive bid environment. 

Standard 

practice 

Utilized  

on a few 

projects* 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

State DOTs should consider paying stipends to non-winning 

teams and should clearly describe their approach towards 

acquiring the ownership right of proposers in the RFP. 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

*FDOT has changed their standard practice from shortlisting 3-5 teams to a long list without any limit on the number of participating design-build teams.   However, the qualified 

teams will carry the qualifications score to the proposal evaluation phase.  
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Table 1.5 

Challenges Related to Environmental Analysis and Permitting on Design-Build Projects 

Has your state DOT experienced these challenges? 

 

State DOT 

Colorado Florida  Michigan 
N.  

Carolina 
Utah Virginia  Washington 

C
h

a
lle

n
g

e
s 

Identification of Environmental Resources and Coordination with 

Environmental Agencies 
       

Regulatory concerns with incomplete design in design-build 

projects 
Yes - Yes No Yes Yes Yes 

State DOT relationships with regulatory agencies Yes - Yes Yes No No Yes 

Improper identification of resources  Yes - Yes Yes No Yes Yes 

Impact of Environmental Permitting on project schedule No - No Yes No No Yes 

NEPA and Quantification and Mitigation of Environmental 

Impacts 
       

Conventional prescriptiveness constraints of NEPA Yes - No No Yes No Yes 

Mitigation of NEPA impacts while not limiting innovation Yes - No No Yes No No 

Permit agency concerns about pressure from design-build teams No - Yes Yes No No Yes 

Post-Award Environmental Management in Design-Build 

Contracts   
       

Re-evaluation of the NEPA document triggered by proposed 

design changes 
Yes - No Yes No Yes Yes 

Permit modification triggered by proposed design changes Yes - Yes No No No Yes 
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Table 1.6 

Opportunities to Enhance Efficiency of Environmental Analysis and Permitting on Design-Build Projects 

Has your state DOT utilized these opportunities on design-build projects? 

 

State DOT 

Colorado Florida  Michigan 
N. 

Carolina 
Utah Virginia  Washington 

O
p

p
o

rt
u

n
it
ie

s
 

Identification of Environmental Resources and Coordination with 

Environmental Agencies 
       

State DOTs should partner with, fund positions, or co-habitat with 

regulatory agencies 

Standard 

practice 
- 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

State DOTs should examine alternative solutions during the concept 

phase by clearing additional areas for each environmental special 

study to allow for innovation 

Standard 

practice 
- 

Standard 

practice 

Standard 

practice 

Utilized on 

a few 

projects 

Standard 

practice 

Standard 

practice 

State DOTs should be flexible to utilize several strategies for 

acquiring environmental permits 

Standard 

practice 
- 

Standard 

practice 

Not 

considered 

Not 

considered 

Not 

considered 

Standard 

practice 

NEPA and Quantification and Mitigation of Environmental Impacts        

State DOTs should add flexibility to the NEPA document and 

special studies by identifying alternative mitigation strategies, 

maximum impacts, and performance mitigation measures 

Standard 

practice 
- 

Standard 

practice 

Standard 

practice 

Utilized on 

a few 

projects 

Standard 

practice 

Standard 

practice 

State DOTs should establish programmatic agreements with federal 

and environmental agencies to streamline the environmental 

planning and permitting process and to provide flexibility in the 

NEPA document 

Standard 

practice 
- 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Utilized on a 

few projects 

State DOTs should acquire time-consuming and high-risk permits 

early on and leave non-critical permits to be attained by the design-

build team 

Not 

considered 
- 

Standard 

practice 

Not 

considered 

Standard 

practice 

Not 

considered 

Standard 

practice 

State DOTs should consider advertising and awarding projects prior 

to the completion of NEPA to expedite project schedule 

Considered 

for future 

use 

- 
Not 

considered 

Utilized on 

a few 

projects 

Not 

considered 

Not 

considered 

Utilized on a 

few projects 
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Table 1.6 (contôd) 

  State DOT 

  Colorado Florida  Michigan 
N.  

Carolina 
Utah Virginia  Washington 

O
p

p
o

rt
u

n
it
ie

s
 

Post-Award Environmental Management in Design-Build Contracts          

State DOTs should consider allowing the design-build team to 

accept the risk of NEPA re-evaluations (schedule and cost risks) by 

requiring the design-build team to complete the re-evaluation or to 

provide required documentation for NEPA re-evaluation. 

Standard 

practice 
- 

Not 

considered 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

State DOTs should consider allowing the design-build team to 

accept the risk of obtaining or modifying environmental permits 

(schedule and cost risks) by requiring the design-build team to 

complete the permit application and/or modification or to provide 

required documentation for the permit modification. 

Standard 

practice 
- 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

State DOTs should consider providing incentives to the design-build 

team to encourage reduction in the environmental impacts of the 

project. 

Standard 

practice 
- 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

State DOTs should require the design-build team to have an 

environmental management plan and an environmental compliance 

manager to oversee the environmental impacts of the project and 

ensure compliance with permit requirements. 

Standard 

practice 
- 

Not 

considered 

Not 

considered 

Standard 

practice 

Standard 

practice 

Standard 

practice 
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Table 1.7  

Challenges Related to ROW Acquisition on Design-Build Projects 

Has your state DOT experienced these challenges? 

 

State DOT 

Colorado Florida  Michigan 
N. 

Carolina 
Utah Virginia  Washington 

C
h

a
lle

n
g

e
s 

Identif ication of ROW Impacts and Determination of a 

ROW Acquisition Strategy for Design-Build Projects 
       

Identification of ROW impacts based on incomplete design 

plans 
No No Yes No Yes No - 

Management of third party ROW needs No Yes Yes No Yes No - 

Execution of ROW Acquisition Tasks        

ROW acquisition as the critical path to a projectôs schedule No No Yes No Yes Yes - 

Management of ROW acquisitions for a large number of 

parcels  
No No No No Yes Yes - 
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Table 1.8 

Opportunities to Enhance Efficiency of ROW Acquisition on Design-Build Projects  

Has your state DOT utilized these opportunities on design-build projects? 

 

State DOT 

Colorado Florida  Michigan 
N. 

Carolina 
Utah Virginia  Washington 

O
p

p
o

rt
u

n
it
ie

s
 

Identification of ROW Impacts and Determination of a ROW 

Acquisition Strategy for Design-Build Projects 
       

State DOTs should coordinate project ROW needs with utilities, 

environmental mitigation requirements, tolling infrastructure, and other 

project needs that may affect ROW 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Not 

considered 

Standard 

practice 

Standard 

practice 
- 

State DOTs should identify project goals and select a ROW acquisition 

strategy that helps achieve them 

Not 

considered 

Not 

considered 

Considered 

for future 

use 

Utilized on 

a few 

projects 

Standard 

practice 

Utilized 

on a few 

projects 

- 

Execution of ROW Acquisition Tasks        

State DOTs should utilize effective ROW management tools 
Not 

considered 

Utilized on 

a few 

projects 

Standard 

practice 

Not 

considered 

Standard 

practice 

Standard 

practice 
- 

State DOTs should utilize advance acquisitions 
Utilized on a 

few projects 

Standard 

practice 

Utilized on 

a few 

projects 

Utilized on 

a few 

projects 

Standard 

practice 

Utilized 

on a few 

projects 

- 

State DOTs should maintain ownership of ROW acquisition 
Standard 

practice 

Standard 

practice 

Standard 

practice 

Utilized on 

a few 

projects 

Standard 

practice 

Utilized 

on a few 

projects 

- 

State DOTs should transfer responsibility for ROW acquisition to the 

design-build team 

Not 

considered 

Not 

considered 

Considered 

for future 

use 

Standard 

practice 

Standard 

practice 

Standard 

practice 
- 
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Table 1.9 

Challenges Related To Utilities Coordination and Relocation on Design-Build Projects 

Has your state DOT experienced these challenges? 

 
State DOT 

Colorado Florida  Michigan N. Carolina Utah Virginia  Washington 

C
h

a
lle

n
g

e
s 

Identification of Utilities         

Insufficient or inaccurate identification of utility locations Yes Yes No Yes Yes - - 

Disputes on determination of utility compensable property rights No Yes No No No - - 

Coordination of Utilities         

Reluctance of utility owner to work with design-build teams No Yes No No Yes - - 

Deficiency in addressing utility impacts on environmental 

resources and ROW needs 
No Yes No No Yes - - 

Relocation of Utilities         

Unclear determination of responsibility for utility relocations No Yes No No Yes - - 

Uncontrollable impact of utility relocations on the project 

schedule 
No Yes No No Yes - - 

Unfamiliarity of design-build teams with utility relocation work No Yes No No No - - 
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Table 1.10 

Opportunities to Enhance Efficiency of Utilities Coordination and Relocation on Design-Build Projects  

Has your state DOT utilized these opportunities on design-build projects? 

 

State DOT 

Colorado Florida  Michigan 
N. 

Carolina 
Utah Virginia  Washington 

O
p

p
o

rt
u

n
it
ie

s
 

Identification of Utilities         

State DOTs should conduct utility engineering and subsurface utility 

engineering activities early in the project development process 

Utilized on 

a few 

projects 

Standard 

practice 

Considered 

for future 

use 

Standard 

practice 

Standard 

practice 
- - 

Coordination of Utilities         

State DOTs should consider obtaining Memorandums of Understanding 

(MOUs) or Master Utility Agreements (MUAs) with utilities as major 

pre-bid utility coordination tasks 

Not 

considered 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 
- - 

State DOTs should consider including utility coordination in design-

build contracts 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 
- - 

State DOTs should partner with utility owners and encourage design-

build teams to partner with utility owners to create solutions that 

minimize or avoid relocations 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 
- - 

State DOTs should coordinate anticipated utility relocations with other 

project disciplines, especially ROW and environmental planning and 

permitting 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 
- - 

State DOTs should ensure that contract language is clear to design-build 

teams on their required role in utility coordination 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 
- - 

Relocation of Utilities         

State DOTs should consider including utility relocations in the design-

build contract 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 

Standard 

practice 
- - 

State DOTs should consider providing incentivizes to utility owners to 

expedite relocations by reimbursing them for normally non-

reimbursable relocations 

Not 

considered 

Not 

considered 

Not 

considered 

Not 

considered 

Standard 

practice 
- - 
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Table 1.11 

Challenges Related to Utilizing Alternative Technical Concepts (ATCs) on Design-Build Projects 

Has your state DOT experienced these challenges? 

 State DOT 

Colorado Florida  Michigan N. Carolina Utah Virginia  Washington 

C
h

a
lle

n
g

e
s 

Evaluation and Use of ATCs 

       

Dif ficulty in maintaining confidentiality and fairness 

(unbiased evaluation) among the bidders 
No No No No No - No 

Determination of an ñequal or betterò design solution 

in comparison to base design 

Yes Yes Yes Yes Yes - Yes 

Excessive resource requirements of the ATC review 

process 
Yes Yes Yes Yes Yes - Yes 

Significant impacts on NEPA permits, ROW, utilities, 

and other critical areas 
No No No No No - No 

Conflicts with Title 23 CFR 636.209(b) (supplement 

not substitute base proposals) 
No No No No No - No 
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Table 1.12 

Opportunities to Enhance Efficiency of Alternative Technical Concepts (ATCs) on Design-Build Projects  

Has your state DOT utilized the following opportunities on design-build projects? 

 State DOT 

Colorado Florida  Michi gan N. Carolina Utah Virginia  Washington 

O
p

p
o

rt
u

n
it
ie

s
 

Evaluation and Use of ATCs        

State DOTs should provide a standard process to 

receive, evaluate, and approve ATCs for design-build 

projects that benefit from innovation.     

Standard 

Practice 

Standard 

Practice 

Utilized on a 

few projects 

/Considered 

for Future Use 

Utilized on a 

few projects 

/Considered 

for Future Use 

Standard 

Practice 
- 

Standard 

Practice 

State DOTs should maintain confidentiality during the 

ATC review process and hold one-on-one meetings with 

design-build teams. 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 
- 

Standard 

Practice 

State DOTs should consider ATCs as a learning device 

and an educational tool to engage state engineers in the 

process. 

Considered 

for future use 

Considered 

for future use 

Considered  

for future use 

Not 

Considered 

Considered 

for future use 
- 

Not 

Considered 
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Table 1.13 

Challenges Related to Design Oversight, Design Acceptance, and Quality Management on Design-Build Projects 

Has your state DOT experienced these challenges? 

 State DOT 

Colorado Florida  Michigan N. Carolina Utah Virginia  Washington 

C
h

a
lle

n
g

e
s 

Design Oversight and Design Acceptance        

Loss of Control over Design No No Yes No No Yes Yes 

Prescriptive design solutions and enforcement of unnecessarily 

strict design oversight by state DOTs 

No No Yes No Yes Yes No 

Limited number of professional design specialists in state 

DOTs to expedite the process of design oversight and design 

acceptance 

No Yes No Yes Yes Yes Yes 

Fear of shrinking public engineering workforce despite the 

design-build project delivery system 
Yes Yes Yes Yes Yes Yes Yes 

Difficulty in stipulating the process for design oversight and 

design acceptance   
Yes No Yes Yes Yes No No 

Fear of jeopardizing quality or sacrificing quality for profit in 

design-build projects 
No No No No No No No 

Quality Assurance/Quality Control (QA/QC)  
       

Difficulty in identifying a proper QA/QC plan for a design-

build project 
Yes No Yes Yes Yes No No 

Difficulty in identifying critical roles and responsibilities for 

performing major QA/QC tasks 
Yes No Yes Yes Yes Yes Yes 

Time-consuming reviews after contract award that hinder 

innovation and expedited delivery 
No No Yes No No No No 
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Table 1.14 

Opportunities to Enhance Efficiency of Design Oversight, Design Acceptance, and Quality Management on Design-Build Projects  

Has your state DOT utilized the following opportunities on design-build projects? 

 State DOT 

Colorado Florida  Michigan N. Carolina Utah Virginia  Washington 

O
p

p
o

rt
u

n
it
ie

s
 

Design Oversight and Design Acceptance        

State DOTs should facilitate the required cultural shift regarding 

design oversight and design acceptance of design-build projects 

and provide opportunities for state DOT engineers to think of 

design-build projects as learning experience and not a threat. 

Standard 

Practice 

Standard 

Practice 

Considered 

for future 

use 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 
- 

Whenever appropriate, state DOTs should co-locate the project 

design team and state DOT engineers to facilitate coordination 

and communication and improve the flow of information on large 

and complex projects. 

Utilized 

on a few 

projects 

Utilized 

on a few 

projects 

Not 

considered 

Utilized on a 

few projects 

Utilized on a 

few projects 

Utilized on 

a few 

projects 

Utilized on a 

few projects 

State DOTs should either explicitly stipulate what their 

expectations are from the design-build team regarding design 

management or solicit design management plan from the design-

build team. 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Quality Assurance/Quality Control (QA/QC)        

State DOTs should consider transferring QA/QC responsibilities 

to the design-build team and retain quality acceptance and 

independent assurance responsibilities for the state DOT. 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Utilized on a 

few projects/ 

Considered 

for future use 

Utilized on a 

few projects/ 

Considered 

for future use 

Standard 

Practice 

Standard 

Practice 

State DOTs should either stipulate required quality management 

plan in the project RFP or solicit proper quality management plan 

from the design-build team. 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Whenever appropriate, state DOTs should take advantage of 

informal or over-the-shoulder design review while requiring 

design-build teams to submit milestone design developments for 

formal review. 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 

Standard 

Practice 
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1.3 Application and Implementation 

The challenges and opportunities identified in seven critical areas can help DOTs in efficient and 

effective implementation of design-build. More specifically, proper identification of challenges and 

opportunities for efficiency enhancement in critical areas of the design-build project development 

process can help the state DOT achieve higher level of efficiency. The results of follow-up 

interviews along with examples of actual design-build projects, further confirm that there are 

various challenges to design-build project delivery that can be managed through efficiency 

enhancement opportunities. State DOTs with mature design-build programs can consider 

utilization of proposed opportunities as part of their ongoing efforts to accelerate delivery of design-

build projects, utilize resources more efficiently and optimize their design-build practices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

22 

 

1.4 Potential Best Practices for Implementation Consideration by GDOT 

1.4.1 Potential Best Practices for ñProject Delivery System Selectionò 

GDOT should continue using, maintaining, and updating the standard design-build selection 

tool that systematically evaluates the appropriateness of design-build for transportation 

projects. 

Several State DOTs have developed and utilized a systematic decision support tool that is capable 

of capturing the design-build dynamics and reflecting the project outcomes. This project delivery 

selection tool is able to incorporate several influential criteria in assessing the appropriateness of 

design-build for the project. The tool should be continuously refined and updated based on 

feedbacks provided by experts who implement the tool and document lessons learned in design-

build projects. 

The following state DOTs have implemented this potential best practice: 

¶ Colorado ï CDOT utilizes a risk-based process to determine if there is a dominant or 

obvious choice of project delivery system among the three available choices (design-bid-

build, design-build, and CM/GC). Using this process, project delivery system is selected 

based on specific project attributes and characteristics. Specifically, in this process, the 

appropriateness of each project delivery system is evaluated based on a series of primary 

evaluation factors, an initial risk assessment, and three secondary evaluation factors. The 

outcome of this process is a Project Delivery Decision Report that describes the decision 

about the project delivery system in details. 

¶ Utah ï UDOT uses a comprehensive process for selecting a proper innovative project 

delivery system for a project. This process evaluates the benefits and risks of design-bid-

build, design-build, and construction manager-general contractor (CM/GC) using seven 

influential factors that have critical impact on the project outcomes. 
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¶ Georgia ï The Georgia DOT has developed a systematic tool for the assessment of 

appropriateness of design-build for a project. This tool is based on a systematic approach 

intended to help GDOT perform the critical task of evaluating the appropriateness of 

design-build project delivery system for a transportation project. 

1.4.2 Potential Best Practices for ñProcurement of Design-Build Projectsò 

GDOT should balance the need between innovation and technicality offered by best-value 

procurement and efficiency and transparency that can be gained through low-bid 

procurement. 

State DOTs have realized several significant benefits through availability of various procurement 

methods for design-build projects since they have the ability to decide based on the project-specific 

goals and objectives. State DOTs should consider low-bid procurement as a powerful and 

transparent procurement method for certain design-build projects. Low-bid procurement has two 

fundamental advantages over best-value procurement in awarding design-build contracts: (a) 

offering the highest level of transparency in the selection process; and (b) expediting the process 

of contract award. Further, state DOTs can benefit from the advantages of best-value procurement 

and consider an appropriate level of innovation and technicality in contract award. Use of best-

value procurement provides state DOTs with the flexibility to choose the proposal that brings the 

highest degree of innovation and technicality to the project (i.e., added value). 

The following state DOTs have implemented this potential best practice: 

¶ Colorado ï CDOT is authorized to use low-bid and adjusted score best-value procurement, 

and any other method the Chief Engineer determines appropriate for design-build projects. 

¶ Florida ï FDOT has the authority to use a variety of procurement methods, such as low-

bid, adjusted score best-value, design-build hybrid, best-value maximum price, and design-

build with options for design-build projects. 
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¶ Michigan ï MDOT has the authority to use a variety of procurement methods, such as low-

bid, best-value, fixed-cost variable scope, and project specific qualification, for design-

build projects.  

¶ North Carolina ï NCDOT has the authority to use low-bid and best-value procurement for 

design-build projects. The best-value procurement in NCDOT involves two-phase RFQ 

and RFP processes. 

¶ Utah ï UDOT has the authority to use low-bid, best-value, and fixed-price best-design for 

design-build projects depending on the specific goals and objectives of the project. The 

best-value procurement in UDOT involves two-phase RFQ and RFP processes. 

¶ Virginia ï VDOT has the authority to use low-bid, best-value, and fixed-price procurement 

on design-build projects. The best-value procurement in VDOT usually involves two-phase 

RFQ and RFP processes. 

¶ Washington ï WSDOT has the authority to use low-bid and best-value procurement on 

design-build projects. The best-value procurement in WSDOT usually involves two-phase 

RFQ and RFP processes. 

GDOT should use consensus evaluation instead of individual evaluations, and pass/fail and 

adjectival scoring instead of point scoring for the assessment of design-build proposals.  

State DOTs have realized significant benefits through utilizing consensus evaluation, and pass/fail 

and adjectival scoring for assessment of design-build proposals. Consensus rating encourages 

discussion among the evaluation committee members. The final rating will be based on inputs from 

all members of the evaluation committee and will reflect interactions and discussions among the 

members. Consensus rating provides an easy-to-comprehend assessment for the design-build team 

and reduces the chance of bid protests or lawsuits. 
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The following state DOTs have implemented this opportunity or considered it for implementation: 

¶ Colorado ï CDOT uses adjectival and point scoring in evaluation of technical proposals. 

CDOT has utilized average of individual scores and consensus evaluation for best-value 

determination of design-build proposals on some design-build projects. 

¶ Michigan ï MDOT has utilized pass/fail scoring and consensus-based evaluation for 

responsiveness evaluation on a few design-build projects.  

¶ North Carolina ï NCDOT uses consensus rating for evaluation of technical proposals. 

NCDOT requires the technical review committee to submit an overall consensus technical 

proposal score in various categories. 

¶ Utah ï UDOT uses pass/fail scoring and consensus evaluation in responsiveness evaluation 

and best-value determination of design-build proposals.  

¶ Virginia ï VDOT uses consensus evaluation and group discussions to assign scores to 

technical proposals in various categories. VDOT also uses pass/fail evaluations to 

determine proposal responsiveness. 

¶ Washington ï WSDOT has utilized adjectival scoring and consensus evaluation to 

determine responsiveness of design-build proposals on some projects.  

1.4.3 Potential Best Practices for ñEnvironmental Planning and Permittingò 

GDOT should add flexibility to the NEPA document and special studies by identifying 

alternative mitigation strategies, maximum impacts, and performance mitigation measures. 

State DOTs have realized several significant benefits through considering flexibility in 

environmental analysis and permitting. There have fewer reevaluations of the NEPA or state 

environmental planning documents. Additionally, less upfront work has been required to develop 

project plans to clear NEPA or state environmental planning documents since these documents can 

be developed utilizing less detailed designs. Design-build teams also prefer this strategy since 
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flexibility in NEPA allows them to entertain new design ideas and propose cost-effective solutions 

for the project. 

State DOTs that have implemented this potential best practice are the following:  

¶ Colorado ï CDOT defines maximum anticipated impacts in their ñBase Designò which 

defines the project limits in the environmental planning document. 

¶ Michigan ï MDOT documents all potentially affected resources and possible impacts but 

does not document a design solution.  MDOT also works to ensure that the NEPA 

document clears areas outside of the anticipated construction footprint that will be needed 

by the design-build team. 

¶ North Carolina ï North Carolina clears a wide corridor to allow for flexibility in final 

design regardless of the project delivery method (design-build or design-bid-build). 

¶ Virginia ï clears an environmental footprint much wider than anticipated to be required 

by the design-build team; anticipated impacts are documented with the flexibility that the 

design-builder can alter impacts. 

¶ Washington ï clears an anticipated corridor by describing and quantifying anticipated 

approaches to the final design. 

GDOT should consider allowing the design-build team to accept the risk of NEPA re-

evaluations (schedule and cost risks) by requiring the design-build team to complete the re-

evaluation or to provide required documentation for NEPA re-evaluation. 

State DOTs and design-build teams have realized benefits by requiring the design-build team to 

update or provide documentation to update the NEPA document.  State DOTs benefit by not 

expending resources to update special studies and/or prepare the NEPA reevaluation.  Design-build 

teams benefit as they are able to better control the project schedule as they are not waiting on the 

State DOT to update special studies and/or prepare the NEPA reevaluation.  

State DOTs that have implemented this potential best practice are the following: 
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¶ Colorado ï design-build team updates special studies and Colorado DOT writes the 

reevaluation.   

¶ North Carolina ï design-build team prepares all special study updates and writes the 

reevaluation; North Carolina reviews and submits these documents to FHWA. 

¶ Virginia ï design-build team prepares all special study updates and Virginia DOT writes 

the reevaluation, performs additional coordination with regulatory agencies as required, 

and submits the reevaluation to FHWA. 

¶ Washington ï design-build team prepares all special study updates and WSDOT writes 

the reevaluation and submits to FHWA. 

1.4.4 Potential Best Practices for ñRight of Way Acquisitionò 

GDOT should continue to coordinate project ROW needs with utilities, environmental 

mitigation requirements, tolling infrastructure, and other project needs that may affect 

ROW. 

State DOTs have realized benefits of early coordination with utilities, environmental mitigation 

requirements, tolling infrastructure, and other project needs that may affect required ROW.  

Identifying these needs during the projectôs concept development has allowed State DOTs to avoid 

delays and change orders due to additional ROW requirements being identified after a design-build 

contract has been awarded.  

State DOTs that have implemented this potential best practice are the following:  

¶ Colorado - coordinates ROW requirements closely with utility relocations and 

environmental mitigation efforts. 

¶ Utah ï coordinates upfront with utility owners to identify needs to mitigate this risk.  

Utah also obtains and coordinates permits and the NEPA process prior to award of 

design-build contracts to ensure adequate ROW is acquired. 
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¶ Virginia ï performs early coordination with utilities and identifies an anticipated ROW 

footprint.   This footprint also takes into consideration all mitigation and environmental 

permit requirements. 

GDOT should select a ROW acquisition strategy that helps GDOT achieve project-specific 

goals.  

State DOTs have several options (depending on State laws) to acquire ROW on design-build 

projects.  These options are: 

¶ Acquire the ROW using internal resources in advance of advertising and awarding the 

design-build contract 

¶ Acquire the ROW using internal resources after award of the design-build contract  

¶ Require the design-build team to acquire the ROW needed for the project 

Each option has benefits and risks that must be considered with the goals of the project. Projects 

with expedited delivery as the primary goal often have the ROW acquired in advance to expedite 

the project to construction, while projects that have a ROW footprint that is likely to change, may 

wait until after the design-build contract is awarded to acquire the ROW. 

Utah DOT has implemented this potential best practice as the following:  

¶ Utah ï conducts a risk analysis on all design-build projects and selects the ROW 

acquisition method that best accomplishes project goals and reduces project risks. 

All other State DOTs that were interviewed either acquire all ROW prior to advertising or 

awarding a design-build contract, or require the design-build team to acquire all ROW. 
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1.4.5 Potential Best Practices for ñUtility Coordination  and Relocationò 

GDOT should continue to ensure that contract language is clear to design-build teams on 

their required role in utility coordination and relocations. 

Design-build projects are generally more successful when the State DOT and design-build team 

both understand the work the design-build team is contractually obligated to perform. Clear 

contract requirements allow the design-build team to accurately scope and bid these requirements.  

Utility coordination and relocation requirements are often excluded from the scopes of design-bid-

build contracts and design-build teams may be unfamiliar with performing this type of work.  Clear 

contract requirements can help to mitigate this challenge so that all bidding design-build teams 

understand what is required vs. only those design-build teams with experience in these areas. 

The following state DOTs have implemented this potential best practice: 

¶ Washington ï explicitly states design-build team requirements with respect to utility 

coordination and relocation and lists out those requirements. 

¶ New York ï provides a table in the contract that identifies all utilities located on the project, 

the location of each utility, the planned adjustment or relocation that has been previously 

coordinated, and who will be performing the relocation (State DOT, utility owner, or 

design-build team). 

¶ Minnesota ï explicitly states all utility coordination and relocation requirements in the 

contract.  The contract also states the work that the design-build team is not responsible 

for, which aids the design-build team in limiting their risks and likely reduces the 

contingencies in their bids. 
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1.4.6 Potential Best Practices for ñAlternative Technical Concepts (ATCs) in 

Design-Build Projectsò 

GDOT should consider ATCs as a learning device and an educational tool to engage state 

engineers in the process. 

State DOTs have realized significant benefits through considering ATCs as a learning opportunity 

and an educational tool. The ATC submission and review process enables state DOT engineers to 

discuss innovative solutions with design-build teams. The meetings during the ATC process can be 

considered as a learning experience for engineers of the state DOT. Engineers and designers of the 

state DOT have the opportunity to discuss new ideas with proposers. The design-build team is at 

best position to make new design solutions to work since they are at risk for the successful 

implementation of new ideas. Being exposed to these new ideas can result in new ways of thinking 

and new ways of doing business that facilitate the deployment of innovation. In other words, ATCs 

are unique learning experiences that can be utilized by the engineers of the state DOT in similar 

situations. Interviews with Colorado, Florida, and Utah state DOTs highlighted the educational 

benefits of ATCs for engineers of the state DOT. 

The following state DOTs have implemented this potential best practice: 

¶ Colorado ï CDOT encourages design-build teams to recommend alternatives as ACCs 

(alternative to basic configuration) and ATCs (alternatives to technical requirements). 

CDOT has used ATCs and ACCs on several projects and believes that the proposed 

alternatives can result in significant innovations with the potential to be used on future 

projects. 

¶ Florida ï FDOT believes that ATCs provide the design-build team with additional 

flexibility to test innovative ideas on design-build projects. The office of design in FDOT 

has initiated ñinvitation for innovationò to further involve the DOT engineers in 
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development and implementation of innovative solutions in highway design and 

construction.  

¶ Michigan ï MDOT has utilized ATCs on some design-build projects and considers it as an 

innovative tool with the potential to be used on future projects.  

¶ Utah ï UDOT considers ATCs as beneficial tools for engaging DOT engineers in 

innovation. For instance, the Diverging Diamond Interchange at Pioneer Crossing and I- 

15 is an example of an innovative solution that can be considered for future use in design-

build and design-bid-build projects. 

1.4.7 Potential Best Practices for ñDesign Oversight, Design Acceptance, and 

Quality Assurance/Quality Control (QA/QC) in Design-Build Projectsò 

GDOT should facilitate the required cultural shift regarding design oversight and design 

acceptance of design-build pr ojects and provide opportunities for state DOT engineers to 

think of design-build projects as learning experience and not a threat. 

State DOTs have realized several significant benefits through facilitating the cultural shift so that 

state DOT engineers and employees understand that design development is contractually allocated 

to the design-build team and design management is one of the new roles that the design-build team 

should play. By enabling the cultural shift to the design-build environment where the state DOT 

personnel control the process rather than the product, the state DOT can facilitate the formation of 

a learning culture inside the Department. As a result, the engineers and personnel of the state DOT 

involved in different phases of the project development would think of each design-build project 

as a learning experience and not a threat to their positions. Each design-build project can provide 

invaluable opportunity for the state DOT engineers to learn from their peers on the private sector. 

The following state DOTs have implemented this opportunity: 

¶ Colorado ï CDOT has been able to overcome challenges regarding design oversight and 

design acceptance by facilitating the cultural shift toward a more administrative role for 



  

32 

 

the state DOT. CDOT believes by making the required cultural shift and maintaining 

administrative role, the design-build team has more flexibility in developing and 

implementing innovative ideas, which are great learning experiences, on design-build 

projects. 

¶ Florida ï FDOT has made the cultural shift a long time ago and design-build has become 

the standard way of doing business for FDOT. By establishing trust between the state DOT 

and design-build teams, FDOT is able to maintain control over design, preserve quality on 

design-build projects and at the same time, transfer the responsibility of design to the 

design-build team. 

¶ Utah ï UDOT prefers to have an administrative role and at times partner with the design-

build team to achieve an acceptable design solution. Despite some design challenges in 

accelerated design-build projects, UDOT has made the required cultural shifts and is 

utilizing design-build more frequently. 

Whenever appropriate, GDOT should take advantage of informal or over-the-shoulder 

design review while requiring design-build teams to submit milestone design developments 

for formal review. 

State DOTs have realized significant benefits through utilizing expedited informal (over-the-

shoulder) or milestone formal design reviews. Informal and verbal reviews while design activities 

are under progress are more suited to the fast-track environment of design-build projects. The state 

DOT should focus more on reviewing the QA/QC processes rather than precisely checking every 

individual component of design. This strategy is especially more efficient in projects that QA/QC 

activities are transferred to the design-build team and independent consultants. The state DOT 

should also offer their comments on preliminary or final design submittals in a timely manner. 

Through interviews with several state DOTs and review of design-build solicitation documents, the 

research team has identified that most state DOTs spend 7 to 21 calendar days to review design 
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submittals. To efficiently implement design reviews, the state DOT should also develop a review 

plan prior to contract award and require the design-build team to accept the review plan contents. 

The following state DOTs have implemented or considered this potential best practice: 

¶ Colorado ï CDOT recommends informal and over-the-shoulder reviews prior to official 

design submittals to expedite the review for faster design acceptance. CDOT also requires 

60% and 100% milestone submittals for formal reviews.  

¶ Florida ï FDOT takes advantage of efficient reviews. These reviews are usually conducted 

prior to formal review and help the design-build team achieve performance requirements 

of the contract. Intensive and time-consuming reviews require extensive time and effort. 

FDOT avoids time-consuming design reviews to the extent possible and requires design-

build teams to submit milestone review schedules. 

¶ North Carolina ï NCDOT utilizes informal and over-the-shoulder reviews and also formal 

25% and 100% design reviews. 

¶ Utah ï UDOT utilizes over-the-shoulder reviews during design development since it 

enables them to expedite design reviews, especially when the designer, contractor, 

reviewers are present at the project location. UDOT also requires the design-build teams 

to submit 50% and 90% design packages according to the pre-established schedule. 

¶ Virginia ï VDOT utilizes informal reviews prior to formal design submittals. VDOT 

usually requires preliminary and final (100%) design submittals for formal reviews. 

¶ Washington ï WSDOT utilizes informal and over-the-shoulder reviews and also requires 

30%, 60%, and 100% milestone submittals for formal reviews.   
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CHAPTER 2  

INTRODUCTION  

In the United States, the needs for expanding and repairing the nationôs network of roads, bridges, 

and tunnels have been constantly escalating over the past decades (ASCE 2013; USDOT 2013). 

According to the Report Card for Americaôs Infrastructure (ASCE 2013), 32% of Americaôs major 

roads are in poor or mediocre condition and 42% of the nation's major urban highways are 

congested. As a result, motorists pay $67 billion a year or $324 per motorist in additional repairs 

and operation costs. Further, Americans wasted 1.9 billion gallons of gasoline in traffic (an average 

of 34 hours in 2010), at a cost of $101 billion per year (ASCE 2013). The U.S. Department of 

Transportation (U.S. DOT) and state DOTs across the nation are unable to keep up with the rapidly 

rising demand for transportation infrastructure by relying on their traditional project delivery 

system. A variety of issues, such as changing economic conditions, delayed federal transportation 

reauthorization bills, and declining value of fuel taxes, have affected the ability of transportation 

agencies to provide adequate budget to expedite delivery for building new capacity and performing 

necessary maintenance on existing infrastructure (USDOT 2013; Rall et al. 2010).  

The delivery of large transportation projects involves a myriad of processes and requires a high 

level of coordination among all stakeholders. According to the Federal Highway Administration 

(FHWA), project delivery refers to the implementation of a project, from its inception to the close-

out of construction, with responsibilities that include: estimating and controlling costs; ensuring 

the fulfillment of environmental and federal requirements; obtaining adequate financing; and the 

overall management of various parties involved in bringing the project to a successful completion 

(FHWA, IPD 2013).  

The amount of time and resources required to advance a project through the project development 

process (i.e. from the initial planning stages to the completion of construction) is significant. 

According to the Government Accountability Office (GAO), while the time required varies with 
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the size of the project, its complexity, and the public interest in the project, some projects may take 

as few as 3 years or as many as 20 years or more to complete (RSG 2007). One of the main reasons 

for longer than usual project delivery time is that at different stages, projects are pending actions, 

approvals or inputs from a number of federal, state, and local stakeholders. Hence, projects take 

long to complete because there can be many major steps requiring actions, approvals or input from 

a number of federal, state, and other stakeholders. In addition, several issues that are internal to 

transportation agencies, such as project priorities, staffing, funding, and communication can affect 

the project development process and cause delays (Mallett and Luther 2011). Conventional project 

delivery requires separating the design and construction processes and performing in-house design 

by the agency. However, involvement of the private sector in development of transportation 

projects can lead to accelerated project delivery and cost savings for the state DOT. There is an 

opportunity to enhance project delivery by utilizing innovations of the private sector in planning, 

financing, design, construction, operation, and maintenance of transportation facilities.  

There is a growing challenge between the speed of delivering new transportation capacities and the 

rapidly rising demand for transportation infrastructure. The Federal Highway Administration 

(FHWA), state DOTs, and other stakeholders have recognized that the slow pace of project delivery 

leads to increased costs, inefficient resource allocation, risks to overall economic vitality, and 

quality of life. Therefore, there have been significant efforts at the national and state levels to utilize 

innovative project delivery systems to expedite project delivery. 
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2.1 Development of Innovative Project Delivery Systems  

The FHWA has been allowing state DOTs to utilize innovative project delivery systems since the 

introduction of the special experimental project No. 14 (SEP-14) ï ñInnovative Contractingò in 

1990. According to the Design-Build Institute of America (DBIA), as of 2013, 45 State DOTs 

across the U.S. are authorized to use design-build and several are experimenting with construction 

manager general contractor (CM/GC) project delivery systems (DBIA 2013). Since the ñDesign-

Build Contracting: Final Ruleò became effective on January 9, 2003, the contracting practices by 

state DOTs have evolved. Innovative practices for project delivery help state DOTs expedite 

delivery of projects and overcome the challenges of traditional project delivery. However, delivery 

of projects by innovative approaches is not without hurdles. State DOTs with mature design-build 

programs have encountered various issues and challenges that can hinder and delay delivery of 

design-build projects. State DOTs with mature design-build programs constantly look for 

appropriate ways to optimize their current processes for project delivery. These State DOTs need 

to identify best practices and opportunities in various areas of project delivery and develop 

strategies that can help them deliver design-build projects more efficiently.  

The U.S. DOT and the FHWA encourage state DOTs to utilize innovative practices and 

opportunities to enhance the efficiency in delivery of transportation projects. In 2010, the FHWA 

formed the Every Day Counts (EDC) initiative with particular focus on deployment of innovation 

aimed to improve the process of transportation project delivery with the emphasis on the following 

key goals (EDC 2012a): 

¶ Shortening project delivery 

¶ Enhancing the safety of U.S. roadways 

¶ Protecting the environment 

Shortening project delivery and accelerating project delivery is a major component of the EDC 

initiative, designed to help the U.S. DOT and state DOTs deliver projects sooner so that the public 
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can enjoy the projectsô benefits (EDC 2012a). To achieve the objectives identified in the EDC 

initiative regarding accelerated project delivery, the EDC initiative specifically recommends 

implementing the following innovative practices (EDC 2012a): 

¶ Shortening project delivery toolkit: A toolkit that includes ideas for using flexibilities in 

the law and not duplicating efforts in the planning and environmental review process. 

¶ Accelerated project delivery methods: Innovative contracting practices that should become 

the standard way of doing business. 

On July 6, 2012, the Moving Ahead for Progress in the 21st Century Act (MAP-21) was signed 

into law by President Obama. MAP-21 is the first long-term highway authorization enacted since 

2005 and represents a milestone for the U.S. economy since it funds surface transportation 

programs at over $105 billion for fiscal years (FY) 2013 and 2014 (FHWA 2012c). MAP-21 is 

supposed to guide the growth and development of the countryôs vital transportation infrastructure 

by transforming the framework for investments. MAP-21 has specific focus on accelerated project 

delivery. More specifically, Title I (C) of Division A, is dedicated to accelerated project delivery 

in federal-aid highway programs. Regarding this critical issue, the law states the following (H. R. 

4348ð123, Division A, Title I, Subtitle C, 2012): 

ñé (1) it is in the national interest for the U.S. DOT, State DOTs, transit agencies, 

and all other recipients of Federal transportation fundsï 

(A) to accelerate project delivery and reduce costs  

(B) to ensure that the planning, design, engineering, construction, 

and financing of transportation projects is done in an efficient and 

effective manner, promoting accountability for public investments 

and encouraging greater private sector involvement in project 

financing and delivery while enhancing safety and protecting the 

environmentéò 



  

38 

 

It can be noticed that accelerated project delivery, and efficient and effective process for developing 

transportation projects are critical components in EDC and MAP-21. Several provisions of MAP-

21 are designed to reduce project delivery time and costs while protecting the environment (FHWA 

2012c). The main reason for the great deal of focus on accelerated project delivery is long 

completion time for transportation projects. There is a growing challenge between the speed of 

delivering new transportation capacities and the rapidly rising demand for transportation 

infrastructure. Regarding this critical issue, MAP-21 states the following (H. R. 4348ð123, 

Division A, Title I, Subtitle C, 2012): 

ñé (2) delay in the delivery of transportation projects increases project costs, 

harms the economy of the United States, and impedes the travel of the people of 

the United States and the shipment of goods for the conduct of commerceéò 

The main objective of Subtitle C of MAP-21 is to devise solutions for the existing challenges in 

delivery of transportation projects. These improvements are designed to enhance economic growth 

and increase resource utilization in a timely manner, while protecting the environment. To better 

implement these improvements, the U.S. DOT, in particular the FHWA, is suggested to identify 

innovative solutions and better ways to deliver transportation projects. Followed by enactment of 

MAP-21, the FHWA endorsed a second wave of innovative solutions to state, local, and regional 

agencies as well as to the design and construction industries through EDC 2. Two of the innovative 

solutions of EDC 2, the design-build and the construction manager general contractor (CM/GC) 

project delivery systems, focus on expediting the delivery of transportation projects, a critical 

component of MAP-21.  

The U.S. DOT and FHWA recommend the smart use of innovative project delivery systems, such 

as design-build, to improve efficiency and effectiveness of developing transportation projects. 

However, state DOTs are challenged with several issues to expedite the delivery of design-build 

projects, in order to fully utilize the entire potential benefits of design-build project delivery system. 

Delivery of design-build projects is a complex process that involves challenges in various critical 
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areas, such as design-build project selection, procurement process, environmental analysis and 

permitting, right-of-way (ROW) acquisition, utilities relocation, alternative technical concepts 

(ATCs), design oversight, design acceptance, and quality management. The critical issue for state 

DOTs is to identify opportunities in each area to overcome the challenges and improve efficiency 

of design-build project delivery. The major problem is to identify and understand critical barriers 

and bottlenecks in major phases of developing design-build projects, such as processes for design-

build project selection, procurement, environmental analysis and permitting, utilities relocation, 

ROW acquisition, design oversight, design acceptance, and quality management. Enhancing the 

understanding of state DOTs in these areas is required to optimize existing processes of design-

build project delivery. Best practices and innovative solutions to expedite project delivery should 

be identified and analyzed by state DOTs, in order to enhance the efficiency and effectiveness of 

project development using the design-build project delivery system. Studying challenges in 

developing design-build projects and identifying opportunities to enhance the efficiency and 

effectiveness of existing processes for delivering design-build projects are the subjects of this 

research project. 
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2.2 Research Objectives 

The overarching objective of this research is to develop a guidebook for the Georgia DOT (GDOT) 

to expedite the delivery of design-build projects, enhance the efficiency of the department, and 

achieve higher levels of performance and compliance with transparency, legal, and statutory 

expectations. Specific objectives of this research are:  

a) Identify challenges in critical areas of the project development process (from planning to 

close-out) that can delay project delivery schedule, increase project delivery cost, or hinder 

innovation and integration in project delivery 

b) Propose opportunities for efficiency enhancement and document solutions in each critical 

area to overcome the challenges of design-build project delivery 

c) Develop a best-practices guidebook for GDOT to show how the effective adoption of 

efficiency enhancement opportunities can help GDOT overcome the challenges and 

expedite the delivery of design-build projects 
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2.3 Overview of the Research Process 

To achieve the research objectives, comprehensive literature review and content analysis and 

structured interviews were chosen as the research method. Specific research tasks are designed in 

order to achieve the research objectives as follows: 

¶ Conduct a comprehensive literature review regarding the design-build project delivery 

system 

¶ Review the current practice of design-build project delivery system in state DOTs across 

the U.S. 

¶ Scan and interview design-build programs in 4 State DOTs: Michigan, North Carolina, 

Utah, and Washington State 

¶ Perform content analysis of design-build project documents (i.e. request for qualifications 

(RFQs), request for proposals (RFPs), interim reports, and project reviews) to identify 

innovative solutions to expedite project delivery 

¶ Identify challenges and opportunities to enhance efficiency of the state DOT in delivery of 

design-build projects in the following seven critical areas: 

o Design-build project selection 

o Procurement  

o Environmental analysis and permitting 

o ROW acquisition 

o Utilities coordination and relocation 

o Alternative technical concepts (ATCs) 

o Design oversight, design acceptance, and quality assurance/quality control  

¶ Perform follow-up interviews with design-build programs in 4 State DOTs (i.e. Michigan, 

North Carolina, Utah, and Washington State) to validate the challenges and opportunities  
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The findings and products of these research tasks are presented in the following order: Chapter 3 

provides a review of innovative project delivery systems in the U.S. Chapter 4 presents the findings 

of in-depth study of design-build programs in 4 state DOTs (i.e. Michigan, North Carolina, Utah, 

and Washington). The seven critical areas of the project development process are presented in 

Chapter 5 to Chapter 12 with efficiency enhancement opportunities as a set of propositions under 

each area of consideration. Finally, Chapter 12 presents the conclusions of this research. 
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2.4 Significance of this Research 

This research builds upon the goals and objectives defined in Moving Ahead for Progress in the 

21st Century Act (MAP-21) and the Every Day Counts (EDC) initiatives to expedite the delivery 

of transportation projects and efficiently use the resources for the public benefit. The design-build 

project delivery system when selected appropriately can provide state DOTs with a time- and cost-

efficient alternative for delivery of transportation project. The MAP-21 legislation and the EDC 

initiatives both recommend the use of alternatives to the traditional design-bid-build project 

delivery system for accelerated project delivery. Furthermore, the legislation and the FHWA 

recommend that state DOTs should ñdevelop and advanceò the use of best practices to accelerate 

project delivery and deliver their projects more efficiently. Several state DOTs, such as the Georgia 

Department of Transportation (GDOT), have used design-build to expedite project delivery and 

facilitate innovation in their respective states. While design-build is a relatively new concept for 

some state DOTs, those DOTs with mature design-build programs, such as GDOT, have been 

seeking new ways to optimize their business processes to enhance the efficiency of their design-

build programs.  

Considering the challenges and issues of design-build project delivery, this research is concerned 

with improving the overall efficiency of state DOTs in transportation project delivery. Enhancing 

the efficiency of design-build project delivery will enable state DOTs to: (1) improve the decision-

making process for design-build project selection; (2) accelerate lengthy and inefficient 

environmental analysis and permitting processes; (3) establish appropriate processes for 

procurement of qualified design-build teams; (4) accelerate ROW acquisition and reduce property 

acquisition costs; (5) improve utilities coordination and accelerate their relocation; (6) establish 

appropriate processes for consideration of innovative ideas and alternative solutions for design and 

construction; and (7) improve design oversight, design acceptance, and quality management 

practices in design-build projects. 
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CHAPTER 3  

REVIEW OF TRADITIONA L AND I NNOVATIVE  

PROJECT DELIVERY SYSTEMS 

In this chapter, a review of traditional and innovative project delivery systems that are in use by 

state DOTs across the U.S. is presented. The thorough review is intended to describe the 

organization structure of different project delivery systems and relations and contractual obligations 

of different contract parties in delivery of projects. The review includes the traditional design-bid-

build, CM/GC, design-build and variations of design-build project delivery systems. 
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3.1 Traditional  Project Delivery  

The traditional design-bid-build project delivery system, involves competitively bid construction 

contracts that are based on complete and prescriptive contract documents prepared by the ownersô 

architects and engineers and/or design consultants (AGC 2011). Design-bid-build projects by 

nature are delivered through a sequential approach that starts with planning and scope development, 

which later form the final project design, and continues with design development and finalization 

along with permit acquisition and several other responsibilities. In design-bid-build, the state DOT 

assigns the responsibility of design and construction to separate parties as shown in Figure 3.1 

below.  

 

Figure 3.1 

Organizational Structure of Design-Bid-Build 

The state DOT and the designer are responsible for the accuracy and the validity of the project 

design. The procurement of the contractor in this project delivery system is mainly based on the 

total construction cost. Since most of the required responsibilities in design-bid-build project 

delivery should happen in sequence, delivery of these projects is associated with longer overall 

schedule and possible changes in total project costs, not to mention claims and disputes resulting 

from change orders and design errors and omissions. State DOTs, the FHWA, the federal 

government, and other stakeholders have recognized that the slow pace of project delivery leads to 

increased costs, inefficient resource allocation and risks to overall economic vitality and quality of 

Public 
Owner

Designer Contractor



  

46 

 

life. Conventional approaches to project delivery have proven to be insufficient in dealing with the 

emerging challenges to streamlined project delivery. Since state DOTs have significant backlogs 

of needed projects but little financial means to advance them to the next step, innovative project 

delivery has become an active tool for state DOTs that can mitigate the effects of construction cost 

increase, which is escalating at rates higher than those of the inflation. 
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3.2 Innovative Project Delivery 

In the mid-1800s many states adopted the ñlow-bidò requirements to protect tax payers from 

improper practices by agencies. The ñlow-bidò requirements on public projects also ensured that 

the public money was invested at the best possible way. In 1938, the Federal Aid Highway Act set 

the stage for the interstate highway system and required the use of ñcompetitive bidding processò 

for construction and major reconstruction projects. The 1968 Federal Aid Highway Act required 

that construction contracts be awarded competitively to the contractor which submits the lowest 

responsive bid. The mandate to award the contracts only on the basis of ñlowest responsive bidò 

was set forth in 23 U.S.C. 112 of the 1968 Federal Aid Highway Act. In 1990, the FHWA 

established the Special Experimental Project Number 14 (SEP-14) ï Innovative Contracting. This 

act allowed state DOTs to test and evaluate a variety of approved innovative project delivery 

systems, such as design-build and CM/GC. In 1998, the Transportation Equity Act for the 21st 

Century (TEA-21) became the new authorization legislation for the nation's surface transportation 

programs. Included in TEA-21 was Section 1307 (c), which required FHWA to develop and issue 

regulations describing the approval criteria and procedures of the agency. The ñDesign-Build 

Contracting: Final Ruleò was published in the federal register on December 10, 2002 and became 

effective on January 9, 2003. As for the CM/GC project delivery system, there is no current 

statutory authority in effect. 

Since 1990, a number of transportation agencies (as owners, sponsors, or contracting agencies of 

highway projects) have been experimenting with a wide range of innovative project delivery 

systems aimed at lowering cost and time to develop highway construction and rehabilitation 

projects, while maintaining or improving the quality of delivered projects. By placing increasing 

functional responsibilities (e.g., design, financing, operations, and maintenance) under a single 

contract, innovative project delivery systems can take several forms that differ in the degree to 

which the private sector assumes responsibility along with the associated risks. Figure 3.2 
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summarizes innovative project deliveries into 5 project delivery systems, construction 

manager/general contractor (CM/GC), design-build, design-build-operate-maintain, design-build-

finance, and design-build-finance-operate-maintain. 

 

Figure 3.2  

Continuum of Private Sector Involvement in Project Delivery Systems 

3.2.1 Construction Manager/General Contractor Project Delivery System 

The CM/GC project delivery system allows a public owner to engage a general contractor as the 

construction manager during the preconstruction phase to provide preconstruction services, such as 

design, constructability, pricing, and scheduling input (FHWA, IPD 2013). Since the construction 

manager (CM), who will later become the general contractor (GC), is responsible for the 

performance of all construction-related activities, this project delivery system is also known as CM 

at-risk. As shown in Figure 3.3, the organization structure of CM/GC is similar to the traditional 

design-bid-build project delivery system where the public owner signs two separate contracts with 

a designer and a contractor, respectively. 
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Figure 3.3 

Organizational Structure of CM/GC 

The CM/GC process is broken down into two phases. The first phase, the design phase, allows the 

CM/GC to work with the designer and the project owner to identify risks, provide costs projections 

and refine the project schedule. As the design nears completion, if the owner and the construction 

manager are able to negotiate a ñguaranteed maximum priceò (GMP) for the construction of the 

project based on the defined scope and schedule, they sign a construction contract and the 

construction manager then becomes the general contractor. CM/GC allows state DOTs to remain 

active in the design process while assigning risks to the parties most able to mitigate them.  

Table 3.1 summarizes the responsibilities in the CM/GC project delivery system. 

Table 3.1 

CM/GC Roles and Responsibilities 

 Own Design Build  O&M  
Financial 

Responsibility 

CM/GC Public Public Private Public Public 

 

There are advantages to using the CM/GC project delivery system. Since contractor has valuable 

proven experience doing the actual construction, they can offer innovations and best practices as 

the ownerôs consultant in the design process to reduce costs and schedule risks of the project. Early 
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contractor involvement in the design process allows the owner to consider employment of 

innovations and best practices, assist in the design process, and make informed decisions regarding 

the project cost and schedule. Furthermore, public owners can understand the risk and explore risk 

mitigation options with feedback provided by the contractor. The contractors can also provide 

constructability reviews for the designer to produce better designs that reduce issues in construction 

and prevent change orders that can lead to future claims, disputes and cost or schedule overruns. 

3.2.2 Design-Build Project Delivery System 

Design-build is a relatively new project delivery system that is growingly applied or considered by 

state DOTs. Procurement consists of selecting a design-build contractor that is responsible for both 

design and construction (FHWA, IPD 2013). As shown in Figure 3.4, the public owner only signs 

a single contract with the design-build team who is responsible for the both design and construction 

activities. 

 

Figure 3.4 

Organizational Structure of Design-Build 

In the design-build process, state DOT identifies what it wants to be constructed, accepts proposals, 

and selects the design-build team to assume the risk and responsibility for design and construction 

tasks. The design-build team is involved early in the design process, so the designer can tailor plans 
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to design-build teamôs capabilities from the onset. This provides the design-build team with 

increased flexibility to be innovative, along with greater responsibility and risk for the majority of 

the design work and all construction activities. On the other hand, the owner takes the responsibility 

for financing, operating, and maintaining the project. Table 3.2 summarizes the allocation of 

responsibilities in a typical design-build contract. 

Table 3.2 

Design-Build Roles and Responsibilities 

 Own Design Build  O&M  
Financial 

Responsibility 

Design-

Build  
Public Private Private Public Public 

 

Design-build shortens the project duration, in several ways. The design-build team has flexibility 

in selecting design, materials, and construction methods based on available equipment, workforce, 

and other resources. The design-build team also works closely with the designer to share their 

expertise, in order to reduce the risk of design errors and the need for redesign, which can add to 

the project cost and can delay the project. Allowing the design-build team to tailor the project 

design and applying appropriate innovative solutions provide flexibility for the design-build team 

to manage and compensate for cost increases in one area through efficiencies in another. Trust and 

teamwork between the designer and the contractor allows for greater collaboration and innovation, 

and accelerated project delivery, and often results in improved project quality. It is shown that 

through design-build, the state DOT can reduce project duration sometimes by 1 to 2 years (FHWA, 

IPD 2013).  

Design-build provides opportunities for significant cost savings and safety improvement. For 

example, shortened project durations reduce labor costs and safety risk associated with the 

maintenance of traffic or work zones. As of May 2012, there are only three State DOTs (Oklahoma, 
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Nebraska, and Iowa) that have not received legislative approval to use the design-build project 

delivery system for transportation projects (DBIA 2013). Figure 3.5 illustrates the current design-

build state laws for transportation projects. 

 

Figure 3.5 

Design-Build State Laws for Transportation Projects in 2012  

(Copyright of DBIA 2013) 

With the primary designer and the contractor working as a team, scheduling considerations can be 

addressed up front, often leading to more efficient project implementation. The design-build team 

has the ability to compress the project delivery schedule by creating an overlap between design and 

construction activities or starting the construction process before the design is finalized. This is a 

major advantage of design-build compared with the traditional design-bid-build project delivery 

system where design and construction phases must be undertaken in sequence. Two studies 

involving over 600 design-build projects in the private sector showed a 30% increase in project 

delivery speed and 6% reduction in unit cost compared to Design Bid Build projects (Gransberg 

and Barton 2007). This time-saving advantage makes design-build project delivery system the 
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prime candidate for projects where fast-track implementation is a priority (Touran et al 2011). 

Design-build has proven to be a successful Project Delivery System for implementing 

transportation projects. The FHWA's 2006 Report to Congress, titled: ñDesign-Build Effectiveness 

Studyò concluded that design-build can reduce the project delivery duration (by as much as 14%) 

and may produce project savings while maintaining the same level of quality as the traditional 

design-bid-build project delivery system. Nevertheless, several state DOTs were still facing 

regulatory barriers to the adoption of design-build project delivery system. 

3.2.3 Design-Build -Operate-Maintain Project Delivery System 

Design-build-operate-maintain is a project delivery system that combines the design and 

construction responsibilities of the design-build project delivery system with operations and 

maintenance (FHWA, IPD 2013). Procurement consists of selecting a design-build contractor that 

is responsible for design, construction, operation, and maintenance of the project. As shown in 

Figure 3.6, the public owner only signs a single contract with the design-build team who is 

responsible for all design and construction and long-term operation and maintenance activities.  

 

Figure 3.6 

Organizational Structure of Design-Build-Operate-Maintain 
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In the design-build-operate-maintain process, the state DOT identifies what it wants to be 

constructed, defines how it would like to see the facility being operated and maintained (e.g., level 

of service and acceptable performance), accepts proposals, and selects the design-build team to 

assume the risk and responsibility for not only design and construction service but also long-term 

operation and maintenance activities. The design-build team, who is also responsible for operations 

and maintenance, is involved early in the design process in order to provide an opportunity for the 

designer to tailor plans to the capability of the design-build team from the operations and 

maintenance standpoint. Therefore, the design-build-operate-maintain team should consider the 

long-term operations and maintenance requirements during the process of design and construction. 

The major difference between design-build and design-build-operate-maintain is the consideration 

of long-term performance requirements. New objectives will be introduced in the design-build-

operate-maintain project delivery system, for instance, enhancing the long-term performance of the 

constructed facility and reducing the total life cycle cost of designing, building, and operating the 

facility. The design-build-operate-maintain-team has also the flexibility to be innovative, along 

with the greater responsibility and risk for the majority of the design and construction activities and 

all the operation and maintenance responsibilities. The owner, however, still keeps the 

responsibility for financing the project. Table 3.3 summarizes the allocation of responsibilities in a 

typical design-build-operate-maintain contract. 

Table 3.3 

Roles and Responsibilities in Design-Build-Operate-Maintain 

 Own Design Build Operate & Maintain  Finance 

Design-Build Public Private Private Private Public 
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3.2.4 Design-Build -Finance Project Delivery System 

In design-build-finance, one contract is awarded for design, construction, and full or partial 

financing of a facility (FHWA, IPD 2013). As shown in Figure 3.7, organization structure is similar 

to that of design-build with additional short-term financing functionality.  

 

Figure 3.7 

Organizational Structure of Design-Build-Finance 

In design-build-finance, the responsibility for long-term maintenance and operations of the facility 

remain with the public owner. This approach takes advantage of the efficiencies of design-build, 

while allowing the public owner to completely or partially defer financing during the construction 

phase of the project. Table 3.4 summarizes the allocation of responsibilities in a typical design-

build-finance contract. 

Table 3.4 

Roles and Responsibilities in Design-Build-Finance 

 Own Design Build Operate & Maintain  Finance 

Design-Build Public Private Private Public Public/Private 
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Design-build-finance can be motivated by the ownerôs cash flow constraints or the ownerôs desire 

to defer payment for the project. In case of cash flow constraints, the public owner identifies what 

level of funding is available for the project at the time the procurement is released, and requires the 

design-build team to finance any development cost in excess of that amount over a specified period 

of time. In case of the desire to defer payment, the public owner issues a procurement asking the 

design-build team to provide the cost for developing the project today, with the payment of that 

amount promised at a later time. The design-build team may use different approaches to finance 

the cost of project development. In some cases, the design-build team provides self-financing to 

cover design and construction costs until the public owner is able to repay them. In the other 

approaches, the design-build team finances the costs through existing commercial credit lines or 

uses a combination of self-financing and borrowing. Whenever there is a need for substantially 

large financing amount over a long period of time, the design-build team may arrange project-

specific financing tools.  

The benefits of design-build-finance are similar to those of design-build, in that the public owner 

can capitalize on the efficiencies of having the design-build team undertake both design and 

construction activities. In design-build-finance, short-term financing of all or a portion of the 

project is assumed by the private sector. This allows the public owner to advance the construction 

of the project prior to assembling all the funding required for the project. The design-build-finance 

model is particularly beneficial when there is a short-term gap in financing that can be overcome 

by the design-build team. Therefore, the public owner can expedite project delivery despite its 

short-term shortage in financing capacity. 
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3.2.5 Design-Build -Finance-Operate-Maintain Project Delivery System 

In design-build-finance-operate-maintain, one contract is awarded for design, construction, 

operation, maintenance, and full or partial financing of a facility (FHWA, IPD 2013). As shown in 

Figure 3.8, the organization structure is similar to that of design-build-operate-maintain with 

additional financing (short-term or long-term) functionality. 

 

Figure 3.8 

Organizational Structure of Design-Build-Finance-Operate-Maintain 

Similar to the design-build-operate-maintain project delivery system, in the design-build-finance-

operate-maintain project delivery system, the design-build team is responsible for long-term 

operations and maintenance of the facility. This approach takes advantage of the efficiencies of 

design-build-operate-maintain, while allowing the public owner to completely or partially defer 

financing of the project. The public sector takes advantage of the financial resource of the design-

build team to finance the project. Financing can be complete or partial and short-term or long-term. 

Therefore, design-build-finance-operate-maintain project delivery system attempts to combine the 

advantages of both design-build-operate-maintain and design-build-finance project delivery 

systems.  
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Table 3.5 summarizes the allocation of responsibilities in a typical design-build-finance-operate-

maintain contract. 

Table 3.5 

Roles and Responsibilities in Design-Build-Finance-Operate-Maintain 

 Own Design Build Operate & Maintain  Finance 

Design-Build Public Private Private Private Public/Private 
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CHAPTER 4  

STATE OF PRACTICE OF  DESIGN BUILD IN MICH IGAN, NORTH 

CAROLINA, UTAH, AND WASHINGTON STATE  

DEPARTMENTS OF TRANSPORTATION  

The research team conducted structured interviews with the representatives from four state DOTs 

that are the forefront of using Design-build for transportation projects. These four state DOTs are 

Michigan DOT (MDOT), North Carolina DOT (NCDOT), Utah DOT (UDOT), and Washington 

State DOT (WSDOT). This process helped research team better understated state of practice in 

using design-build project delivery system for transportation projects and gain further 

understanding of the experiences and opinions of key participants in design-build projects. Prior to 

the interview with the representative from each State DOT, the research team prepared a 

questionnaire (shown in Appendix I) that included a series of questions concerning the state of 

practice of design-build in the respective State DOTs as well as a series of questions directly related 

to the topic of this research project. The findings of this in-depth study are presented in this chapter. 
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4.1 State of Practice of Design-Build in Michigan DOT 

4.1.1 Background 

Michigan State does not have specific legislation that authorizes the use of the design-build and the 

construction manager/general contractor (CM/GC) project delivery systems. since the Michigan 

DOT (MDOT) has no guidelines on the design-build project delivery system, the use design-build 

project delivery system is governed by FHWA guidelines in Title 23, CFR 636ï Design-build 

Contracting. The use of design-build project delivery system by the Michigan DOT is based on the 

individual needs and merits of the project, and is subject to approval by the Michigan 

Transportation Commission (Transportation Design-Build Users Group 2009). 

4.1.2 Innovative Project Delivery Systems in MDOT  

Based on the goals, funding, and risks associated with the project, MDOT has different options for 

project delivery. Below, we explain the project delivery systems that are approved or proposed but 

not yet approved by MDOT. 

4.1.3 Approved Innovative Project Delivery Systems 

The following project delivery systems are approved and are being used by MDOT: 

¶ Design-Build: Design-build project delivery system is a project delivery method that 

combines two usually separate services into a single contract. With design-build project 

delivery system, MDOT executes a single contract for both architectural/engineering 

services and construction. The Design-build entity may be a single firm, consortium, joint 

venture, or other organization assembled for a particular project. 

¶ Design-Build-Finance: Design-build-finance augments a typical Design-build project by 

transferring the financing of the project to the Design-build private sector partners. In this 

approach, projects can be partly or wholly financed by the private sector partner and are 

compensated by MDOT at a future point as defined in the design-build-finance contract.  
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In 2008, MDOT awarded 2 pilot design-build-finance projects. The design-build team is required 

to provide the funding for the projects throughout construction. MDOT began making relatively 

small payments when the projects reached substantial completion with a balloon payment for the 

balance of the contract being made more than two years after the completion of the project. These 

Design-build Finance projects were completed in 2009, well ahead of the intended 2012 timeline. 

If a design-build-finance project delivery system is desired, MDOT should have extensive early 

coordination with the financial and contracting industries to verify if the project could be financially 

viable. Additionally, if federal funds are intended to be used, FHWA must be in agreement to the 

funding concepts. MDOT states the following advantages and disadvantages for design-build-

finance project delivery systems: 

¶ Advantages in addition to design-build: 

o Potential cost savings by constructing the project early through the annual inflation 

of construction costs  

o Reduce maintenance costs and increase safety benefits due to the road, structure, 

or facility being constructed in an earlier fiscal year than originally planned  

o Job creation and economic stimulus due to a project being constructed in an earlier 

fiscal year than originally planned 

o Provides the ability to build a project needing improvements in an earlier year 

o Design-build Finance does not impact MDOTôs ability to bond  

o Depending on the payment structure, a Design-build team has a vested interest in 

completing a project quickly if payments are tied to project completion 
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¶ Disadvantages in addition to Design-build: 

o Design-build Finance may limit the number of Design-build teams that can pursue 

a project 

o The financial market is constantly changing; potential Design-build Finance 

projects may be viable today but not in the near future; this unknown factor makes 

a programmatic approach to utilizing Design-build Finance difficult 

o Potential cost increases due to the Design-build team financing the contract for a 

period of time 

o Design-build Finance projects may take projects from a future fiscal year into a 

current year - this can leave a gap in the future program causing an undesired 

economic impact to designers and contractors 

The following project delivery systems are proposed but not yet approved by MDOT: 

¶ Design-Build Finance Operate and/or Maintain: Design-build-finance operate (or 

maintain) (DBFOM) projects, commonly known as public-private-partnerships (PPPs or 

P3s) and public private ventures (PPVs), transfer specific design, construction, financial, 

operational, and maintenance responsibilities to the private sector partner for a specific 

period of time. The P3 contractual agreement between MDOT and the private partner 

clearly defines the limits of the responsibilities between both parties. 

¶ Construction Manager At-Risk: The department in a construction management at risk 

(CM@Risk) project has a direct contract with an architectural/engineering (A/E) firm and 

a separate contract with a construction company. The construction company is the 

construction manager (CM) for the project. The A/E firm designs the project, and the A/E 

firm and the CM are contractually required to work together during the design phase in 
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order to create a project that is potentially less expensive and is quicker and easier to 

construct. 

Nationally, CM@Risk procurements have been used on a very limited number of transportation 

projects and minimal information is available on the success of these projects. Until additional 

information is available, recommendations for use at MDOT will not be provided. If MDOT 

identifies a candidate for a CM@Risk transportation project, contact the Engineer of Design to 

discuss the potential benefits and drawbacks. CM@Risk is considered an experimental method by 

FHWA and their SEP-14 program must be followed to receive approval for using federal funds on 

the project. 

4.1.4 Design-Build Project Delivery System in MDOT 

MDOT does not have a specific manual or guideline for innovative project delivery systems. The 

information in this section is gathered from design-build RFPs and memorandums of understanding 

and strictly web-based material.  

The implementation of the design-build project delivery system in MDOT is through the following 

steps: 

1. Initial project selection   

2. Contact the engineer of design  

3. Initial scope verification and risk analysis  

4. Determination of procurement methods  

5. RFQ process (for two-step procurement only)  

6. RFP development and preliminary engineering activities  

7. Advertisement and award   

8. Design and construction activities 
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Design-build project delivery is typically tailored for large construction projects (greater than $10 

million) but can be utilized on smaller projects. MDOT states the following advantages and 

disadvantages for the design-build project delivery system: 

Advantages of design-build: 

¶ Risk primarily owned by design-build team, except for designated ñat riskò items 

¶ May shorten completion time by overlapping design and construction  

¶ Much earlier obligation of federal funds  

¶ Stipend payment allows for the department to keep ideas received from unsuccessful 

proposers  

¶ Construction can begin before all design details are final  

¶ Greater innovation in selecting design, materials, and construction methods  

¶ Reduced claims due to design errors  

¶ Accelerated response time and dispute resolution through a team effort  

¶ Single point of contact for quality, cost, and schedule from design through construction  

¶ Ability to use two-step and/or Best Value project award selection criteria which evaluates 

the qualifications of the Design-build team  

¶ Reduced or eliminated conflicts arising from a difference in design and actual conditions  

¶ Can use various procurement options that are beneficial to the needs of the project (i.e., 

short-listing, Low Bid, Best Value Selections, etc.)  

Disadvantages of design-build: 

¶ High learning curve because Design-build changes stakeholders' roles  

¶ Difficult to anticipate staffing needs due to the piece-meal design submittals  
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¶ Large time commitment is needed from MDOT PM and other key stakeholders  

¶ Parties are more familiar with traditional methods  

¶ Bidding process more expensive for Design-build teams  

¶ Coordination is more challenging due to faster pace  

¶ Low Bid projects without a short-listing process tend to yield a project that utilizes 

minimum standards  

¶ Small dollar Design-build projects tend to have higher costs 

¶ Heavy reliance on consultants 

In addition, MDOT considers the following project types as preferred and undesirable candidates 

for design-build: 

Proffered candidates for design-build: 

¶ Projects that need to be ñfast-trackedò or expedited  

¶ Projects that allow for innovation in the design and construction efforts  

¶ Projects with funding deadlines where traditional Design-Bid-Build delivery may not be 

able to achieve these dates  

¶ Projects where traditional delivery processes cannot meet the project demands  

¶ Emergency projects  

¶ Projects with a clearly defined scope, design basis, and performance requirements   

¶ Projects with low possibility for significant change during all phases of work  

¶ Projects with low risk of unforeseen conditions  
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¶ ITS projects involving software development or integration and/or rapidly changing 

technologies  

¶ Projects with a complete National Environmental Policy Act (NEPA) process 

¶ Projects with limited utility relocation  

¶ Projects that require minimal or no right-of-way acquisition; FHWA approval is needed if 

all anticipated right-of-way is not acquired at the time of fund obligation  

¶ Projects greater than $10 million  

¶ Projects that can utilize Best Value procurement or other methods tailored to benefit the 

specific needs of a project  

¶ New alignments, widening, reconstruction, and rehabilitation projects with a clear scope 

of work  

Undesirable candidates for design-build: 

¶ Projects with complicating issues, such as utility conflicts, right-of-way acquisition, 

hazardous materials, wetland and environmental concerns, or other unresolved issues  

¶ Major bridge rehabilitation/repair projects with significant unknowns  

¶ Urban construction/reconstruction with major utilities, major subsoil, right-of-way, or 

other major unknowns  

¶ Rehabilitation projects of movable bridges  

¶ Significant and/or undefined third party requirements  

¶ Stand-alone sewer pump station projects  

¶ Areas of work without established standards and specifications, or indefinable outcome-

based performance standards 
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According to design-build project data provided by MDOT webpage, MDOT has procured 12 

design-build projects since 2009. Figure 4.1 illustrates the distribution of the number of design-

build projects procured since 2009. 

 

 

Figure 4.1 

Number of Design-build Projects Procured by MDOT Since 2009 
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