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Presentation Outline

¢ Project problem and project objectives
¢ Research approach

¢ Delphi study

¢ Results

o Limitations

o Conclusions
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Project Main Objectives

¢ |dentify factors contributing to increase In
construction cost

¢ ldentify possible strategies and methods to
reduce construction Cost

o Assess possible impact of different strategies
and methods on project performance indicators

(cost, quality, duration, etc.)
¢ Develop guidelines and recommendations




Factors, Strategies, Methods

Factor

Issue, cause, procedure, or force that result in an
iIncrease In highway construction cost.
Strateqy

General plan or direction selected to accomplish
cost reduction of highway projects.

Method

Specific action, technique, or procedure targeted
at reducing the cost of highway construction
project.




Research Approach

Construction
Cost Increase

Lack of Competition

Strategies
A

Increase Competition

|

Cost Increase Factors

Specific Method
Re-letting

Project Characteristics

Possible Impacts:

Cost
Quality
Project Duration
Safety, etc.




Research Plan

Identify Factors, Strategies
and Methods

Literature Review

1st Interim Workshop

Ranking and Evaluating
Methods

Delphi Analysis

2nd Interim Workshop

3rd Interim Workshop

Data Analysis

:

Guidelines

End




Workshops and Delphi Analysis

1st Interim Workshop

Delphi Analysis

2nd Interim Workshop

3rd Interim Workshop

Survey the experience of TxDOT
and other state highway agencies
with controlling construction
cost increases

Formulate a group judgment about
the factors and methods

Discuss with the contractors and
industry representatives the impact of
different cost reduction methods

Evaluate and rank the effects of
different strategies on project
performance indicators




Theoretical Influence Curves

Planning & Development of

Programming Designs, PS&E Letting Construction Start-up

y— ; o |

- Project Cost
Ability to Influence Cost J




Delphi Method

¢ Proven research methodology
¢ Solicit subjective assessments

+ Group of knowledgeable and experienced
professionals

o Assess a series of questions
¢ Conduct in rounds

¢ Analyze responses and request re-assessment
over at least two rounds

¢ Complete when responses converge
+ Final analysis and rank order




Delphi Method

¢ Step 1: Determine and formulate the
guestions

o Step 2: Select experts
¢ Step 3: Formulate the first questionnaire

+ Step 4: Analyze the answers to the first
guestionnaire

¢ Step 5: Formulate subsequent
questionnaires

¢ Step 6: Summarize the results




Delphi Analysis

¢ Questionnaire sent to all districts
¢ First Round response: 29 Participants
¢ Second Round response: 24 Participants

¢ Group included TxDOT's personal the
following divisions:

¢ Design
¢ Construction
¢ Operations




Method Evaluation

What is anticipated impact of this method on Estimated
total cost of construction (either on bid price or | Impact on Cost
escalation of cost during construction)?: Reduction:

\Pot effective; method has no potential
No or reducing cost <0 %

low effectiveness; method can slightly
Low jaffect the cost 1%-5%

medium effectiveness; method has
Medium moderate effect on cost 6% -10 %

highly effective; method is highly
High leffective in reducing the cost 11 % -15%
Very ery highly effective; method is highly
High leffective in reducing the cost =15 % 4

Max rank score: 96
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Evaluate Methods for Cost Reduction or Containment and its Impact on Performance

BUSINESS OPERATIONS, PROCEDURES, AND POLICIES STRATEGY
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Delphi Analysis Results - Cost

Methods for Cost Reduction or Containment and its Impact
on Performance

Take more time during design to get it right in the first place.

Provide alternative materials in PS&E

Standardize designs and provide more design repetition
Educate and train designers

Coordinate lettings based on the availability and capacity of

contractors in the region

Evaluate alternate contracting methods including design-build (D-
B) and construction manager at risk (CM @ Risk*)

Apply correct design criteria
Conduct constructability reviews

Plan ahead and communicate requirements to material suppliers in
advance

Do a more thorough job of determining and optimizing the scope of
the project before design begins.
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Theoretical Influence Curves

Planning & Development of
Programming Designs, PS&E

\ ‘I' 1 -3
MOST OF THE HIGH-RANKED METHODS

Project Cost

Letting Construction Start-up

Ability to Influence Cost




AGC Response — Workshop I

o 1Tl team met with AGC representatives at
Austin on August 21st, 2007

¢ Main factors driving construction cost
increase from the AGC perspective:

Increase in cost of materials

Change in contractual requirements (time,
lane closures, materials, etc.)

Variability in demand




AGC Response — Workshop I

+ Production line analogy:
Economies of scale
Planning — less uncertainty
No interruptions in supply chain

+ Flexibility has a value




Proposed Guidelines

¢ What methods should be included?

¢ \When should these methods be applied in
the project development process?

¢ How should the methods be described?




Proposed Methods

¢ Final selection with key TxDOT personnel
o Number of Methods

Fifty-six methods considered

Thirty-five project-based

Twenty-one program-wide

¢ Guidance developed around project-based
methods




PROGRAMWIDE

METHODS
. Project Review Applicability Consider Method
Project Phase Iy .
Characteristics PROJECT of Method for Implementation
BASED
METHODS
"
Design Kicko Avaiable Pertormancs Yes
A
No
: Available Performance .
30% R
o Review Methods Acceptable? Yes

?

No




60% Review

Available
Methods

Performance
Acceptable?

T

Yes

90% Review

Available
Methods

Performance
Acceptable?

T

Yes

Consider

Pre-letting &
Post-letting

Available
Methods

Performance
Acceptable?

T

Yes




Method Ranking and Applicability

Method

O % Review
DU % Review
PPost-letting

Design Concept

Conference
J0% Review

Take time to develop sound
designs using appropriate design
criteria and technical information.
Incorporate pavement evaluation,
geotechnical, and utility data in
designs.

Better define and optimize the
project scope inidallv and
subsequenty conwrol scope creep
bvacco Ha
Evaluate alternate contracting
methods including design-build
(D-B) and construction manager at
Lrisk (CM @ PRisk).

Bundle construcion projects tor
exploring economies of scale.

Marketnew projects aggressivelv.

Understand and manage
environmental restrictions.

Split construction projects.

Consider locallv available
materials in design.

Consider alterative designs.




Cost Reduction Method Information Sheet

COST REDUCTION METHOD INFOERMATION SHEET
Alethod Evalunate alternative contracting methods (design-build (D-B) and construction
manager at risk (CM @ Risk))

Description Consider design-build contracts. D-B contracts may offer more flexibility to contractors as
compared to traditional design-bid-build (D-B-B) contracts. In D-B contracts, contractors
can betterutilize resources thatare cost effective. Thereis a higher integration of design
and construction in design-build contracts. Thus. D-B contracts can positively impact
resource planning and constructability. D-B contracts may also resultin reduced number
of change orders during construction. Other contractual methods like construction
manager at risk (CM @ Risk) with a guaranteed maximum price (GMP) may constrain
overall project cost.

Project Milestone Design Concept Conference

Project Characteristics | Large contract size. complex projects

Factor Addressed Type of contract (traditional D-B-B versus other contracts). The traditional project
delivery method utilized by TxDOT is a design-bid-build methed. While this contracting
method assures that the lowest bidder is selected for the job, it doesnot offer contractors
flexibility to use materials. machinery, and schedules which are economical to them and
satisfy design specifications. The D-B-B method often creates issues of design
coordination, constructability, and change orders.

Perceived Advantages Reduces owner coordination requirements

Reduces change orders

Integrates design and construction better

Results in better constructability

Reduces time duration

Contractors have ranked this method to have a mediwm impact

Perceived Owner loses control over design process

Disadvantages Legislativerestricts other form of contracts

Quality mavy be compromised




Cost Reduction Method Information Sheet

Cost Impact Evaluation Performance Impact Indicator

Cost Evaluation Score 2.84/4.00

Costimpact
0.0%

4.2%

s
O Low

@ Mediurm

= High

® ey High

g.3%

LEGEND

Milestones

Performance
Impact




Limitations

+ Qualitative research
¢ Impact of implementing multiple methods




Conclusions

¢ Project-based methods can be implemented
within each district

¢ Program-wide methods require department policy
changes

¢ Focus of implementation should be on methods
that are employed early in project development

¢ The impact on other performance measure must
be considered beyond just cost reduction




Thank You!

Questions and Discussion

Report title “Evaluation of Ways and Procedures
to Reduce Construction Cost and Increase Competition,”
Texas Transportation Institute Technical Report 0-6011-1




