
 

Value Engineering Study Report 
 
 

Project –  
Interchange Reconstruction 

I-75 at SR 27 
Dooly County 

 

 
 
 
 
 
 

P.I. No. 311665 
IM-NH-75-1(227) 

 
 
 
 

Value Management Team 
 

                                                                       
 

Design Team: 
 

T.B. Trimble, Inc. 
 
 

February 2007 
Revised: June 2007 



 

 
 

An Employee-Owned Company 
 

1616 East Millbrook Road, Suite 310 • Raleigh, North Carolina 27609 • Telephone: 919.876.6888 • Fax: 919.876.6848 • www.pbsj.com 

 
June 20, 2007 
 
 
Ms. Lisa Myers 
Design Review Engineer Manager 
Georgia Department of Transportation 
#2 Capitol Square, Room 266 
Atlanta, GA  30334 
 
RE: Submittal of the revised Value Engineering Report 

IM-NH-75-1(227) Dooly County 
PI # 311665 
US 27 and I-75  
PBS&J Project Task Order No. 3  
 

Dear Ms. Myers: 
 
As requested, please find enclosed a CD of our Final Value Engineering Report revised to 
incorporate updates to Alternatives 4 and 5 for the US 27 and I-75 Interchange in Dooly County 
as referenced above. 
 
Thank you very much for this opportunity to work with you and the hard working staff of the 
Georgia Department of Transportation. 
 
Yours truly, 
 
PBS&J 
 

 
 
 

Les M. Thomas, P.E., CVS-Life 
VE Team Leader 
 



 
 
 

Value Engineering Study Report 
 

US 27 and I-75 Interchange 
Dooly County, Georgia 

 
 
Table of Contents 
 
Executive Summary 
 Introduction 

Project Description 
Value Engineering Process 
The Study Results 
Disposition of Alternative and Design Suggestions 
 

Study Results 
 Introduction 
 Creative Idea Listing & Evaluation  

Recommend Alternatives & Design Suggestions (Table of Results) 
 Documentation of Alternative & Design Suggestions 
 
Project Description 
 Representative Project Documents 
 
Value Engineering Process 
 Introduction 
 Function Analysis System Technique (FAST) 
 Pareto Cost Model  
 Attendance Sheet for Designers and VE Team 

Creative Idea Listing and Evaluation Worksheets 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Executive Summary 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



INTRODUCTION 
 
This report summarizes the analysis and conclusions by the PBS&J Value Engineering 
workshop team as they performed a VE study during the period of February 5 through 8, 
2007 in Atlanta, Georgia for the Georgia Department of Transportation. The subject of 
the Value Engineering study was the project for the new Interchange for US 27 and I-75 
in Dooly County.  The design is being performed by T.B. Trimble, Inc. 
 
 
PROJECT DESCRIPTION 
 
The project will construct a new bridge over I-75 providing through lanes and separated 
turn lanes.  Additionally, two (2) new on ramps and two (2) new off ramps will be 
constructed in new locations and of significantly longer length.  Portions of three (3) 
existing county roads will be abandoned and relocated.  A new frontage road will be 
constructed to serve existing businesses whose direct access has been eliminated.  The 
project will affect Sixteen (16) existing properties.  
 
The expected cost of this construction is approximately $24,238,997 dollars.  More 
information about this project may be found in the tabbed section of this report entitled 
Project Description. 
 
 
VALUE ENGINEERING PROCESS 
 
The Value Engineering Team followed the seven step Value Engineering job plan as 
promulgated by Georgia Department of Transportation.  This seven step job plan includes 
the following: 
 

• Investigation 
• Analysis  
• Speculation 
• Evaluation  
• Development  
• Recommendation 
• Presentation  

 
This report is a component of the Presentation Phase.  As part of the VE workshop in 
Atlanta, the team made an informal presentation of their results on the last afternoon of 
the workshop.  This report is intended to formalize the workshop results and set the stage 
for a formal implementation meeting in which alternatives and design suggestions will 
typically be accepted, accepted with modifications, or rejected for cause.  The worksheet 
that follows, along with the formally developed alternatives and design suggestions can 
be used as a “score sheet” for the implementation meeting. It is also included in this 
report to identify, on a summary basis, the results of the workshop.  The reader is 
encouraged to visit the third tabbed section of this report entitled Study Results for a 



review of the details of the developed alternatives.  Tabbed section number four, Project 
Description, includes information about the project itself and tabbed section number 
Five, Value Engineering Process goes into more detail about the process of Value 
Engineering, as used in this workshop. 
 
THE STUDY RESULTS 
 
During the speculation phase the VE team identified 18 ideas that appeared to hold 
potential for either reducing the construction cost, improving the end product and/or 
reducing the difficulty and time of project construction.   
 
After the evaluation phase was completed, 10 alternative ideas and 3 esign suggestions 
remained for further consideration. These alternative ideas and design suggestions may 
be found, in their documented form, in the tabbed section of this report entitled Study 
Results.  The following Summary of Alternatives and Design Suggestions coupled with 
the documentation of the developed alternatives should provide the reader with the 
information required to fully evaluate the merits of each of the alternatives. 
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Study Results 
 



INTRODUCTION 
 
This section includes the study results presented in the form of fully developed value 
engineering alternatives that include descriptions of the original design, description of the 
alternative design configurations, comments on the technical justifications, opportunities 
and risks associated with the alternatives, sketches, calculations and technical 
justification for these alternatives. For the most part, these fully developed alternatives 
represent an array of choices that clearly could have an impact on the eventual cost and 
performance of the finished project. 
 
The documented alternatives also include Design Suggestions.  As their name implies, 
these are short write-ups making note of VE perspectives on technical issues and sharing 
some thoughts for consideration as the design moves forward. 
 
This introductory sheet is followed by a table that summarizes the alternatives and design 
suggestions documents that follow shortly thereafter.  It should be noted that the 
alternatives that are included, which have cost estimates attached are not necessarily 
representative of the final cost outcome for each alternative. Some of these alternatives 
have components that are mutually exclusive so they may not be added together. 
 
The users of this report are asked to consider these alternatives and design suggestions as 
a smorgasbord of choices for selection and use as the project moves forward.  The 
enclosed Summary of Alternatives & Design Suggestions may also be used as a “score 
sheet” within the bounds of an implementation meeting. 
 
COST CALCULATIONS 
 
The cost calculations are intended only as a guide to the approximate results that might 
be expected from implementation of the alternatives.  They should be helpful in making 
clear choices as to the pursuit of individual alternatives. 
 
The composite mark-up of 10% for the construction cost comparisons was derived from 
the cost estimate for the project. This estimate can be found in the section of this report 
entitled Project Description. 
 



CREATIVE IDEA LISTING & EVALUATION  
PROJECT:           GEORGIA DEPARTMENT OF TRANSPORTATION 
 IM-N-75 (277)– Dooly County – P.I. Number:  311665 

SHEET NO.: 1  of  1 

NO. IDEA DESCRIPTION RATING 

1 Do Nothing 1 

2 Do Nothing except add Traffic Signalization 1 

3 Utilize existing County roads 340 and 209 as is 5 

4 Do #3 and relocate Old Bowen Rd to CR 340 Intersection 5 

5 Eliminate end spans and use walled end abutments 5 

6 Decrease distance between easterly and westerly on/off ramps and ramp lengths 5 

7 Reduce width of bridge to 53’ – 3” 5 

8 Reduce Roadway Width, delete turn lanes (US 27)  4 

9 Widen existing bridge per the 2000 plans 2 

10 Delete new connector roads to CR 340 and CR 209 5 

11 Delete median, provide direct connection for existing service stations 1 

12 Relocate CR 155 to 300’ from new on/off ramp and provide direct access to service 
stations on south side. 

DS 

13 Use asphaltic concrete in lieu of PC concrete on new ramps DS 

15 Revise Grades and Curves to reduce earthwork 5 

16 Revisit pavement design for existing county roads DS 

17 Delete new future 12’ lanes in ramp areas. 5 

18 Combine Ideas (4,5,6,7,15,17) into a design “Scheme - I” 5 

   

   

   

   

   

   

   

   

   

   

   

Rating: 1→2 = Generally not acceptable;      3 = Little Opportunity for Positive Change;  4→5 = Most likely to be Developed;     
   DS = Design Suggestion;     ABD = Already Being Done 
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          Illustrations  
PROJECT:      GEORGIA DEPARTMENT OF TRANSPORTATION 
 IM-N-75-1(227) – Dooly County – P.I. Number:  311665 
                       

ALTERNATIVE NO.:  
 4 

DESCRIPTION: UTILIZE EXISTING COUNTY ROAD – SHIFT TO EAST SHEET NO.:       2  of  5 

 

 









           Value Analysis Design Alternative  
PROJECT:          GEORGIA DEPARTMENT OF TRANSPORTATION 
  IM-N-75-1(227) – Dooly County – P.I. Number:  311665 

ALTERNATIVE NO.: 5 
                       

DESCRIPTION:   ELIMINATE END SPANS AND USE WALLED ABUTMENTS SHEET NO.:       1   of    5 

Original Design:  

The original 4-span bridge is 346’ long with 50’ end spans and 123’ intermediate spans. The bridge is on a 
horizontal curve super elevated.  End spans 1 and 4 consist of 50’ Type III PSC beams with 63” Bulb Tee Fascia 
beams.  Spans 2 and 3 consist of 123’ Bulb Tee 63” PSC beams.  All spans consist of 10 beams spaced equally.  
The out-to-out width of the bridge is 71’-3” measured radially.  The bridge accommodates two 10’ shoulders, 
two 12’ travel lanes, a 16’ raised median and 4’ buffers on either side of the raised median and the travel lanes.  
The bents are made up of concrete caps and columns. 

Alternative:  
 
The proposed alternative eliminates the 50’ end spans and reduces bridge length to 246’.  This can be 
accomplished by providing a walled abutment at the current Bent 2 and Bent 4 locations.   
 
Also, this alternative eliminates the need for slope paving. 
 
The alternative maintains a 17’ vertical clearance to I-75 and all other current geometry. 

Opportunities: 
 
• Reduce Bridge Length 
• Cost savings on slope paving 

 

Risks: 
 
• This configuration is typically used in urban areas 

where Right-Of-Way is not available. 

Technical Discussion: 
 
Special design for MSE walls will be required.  
 
See the next sheet for the calculation of the savings noted below. 

 
COST SUMMARY 

 
INITIAL COST 

PRESENT WORTH 
RECURRING COSTS 

PRESENT WORTH 
LIFE-CYCLE COST 

ORIGINAL DESIGN $  2,099,210.00 $  $  2,099,210.00
ALTERNATIVE $  1,491,759.00 $  $  1,491,759.00
SAVINGS $     607,451.00 $  $     607,451.00

 







          Calculations  
PROJECT:      GEORGIA DEPARTMENT OF TRANSPORTATION 
 IM-N-75-1(227) – Dooly County – P.I. Number:  311665 
                        

ALTERNATIVE NO.: 5 
  

DESCRIPTION: ELIMINATE END SPANS AND USE WALLED ABUTMENTS SHEET NO.: 4  of  5 

Current Design 
Superstructure: 
 
Deck Area = 346’ * 71.25’ (avg.) = 24,652.5 SF 

Volume of 9” thick Class “AA” Cast-in-place Deck concrete = 24652.5*(9/12)*(1/27) = 684.79 CY 

Area of Raised Median = (346’*4’) + 1/2(12’*76.98) + (151.43’*12’) = 3663.04 SF 

Volume of 6”  thick Class “A” Cast-in-place Median concrete = (6/12)*(3663.04)/27 = 67.83 CY 

Total length of BT 63 Girders = (2*123’*10) + (2*50’*2) = 2660’ 

Total length of Type III Girders = 2*50*8 = 800’ 

Total length of Bridge Rail = 2*346 = 692’ 

 
Substructure: 
 
Assume 4’X4’ Caps (including at end bents) and 4’X4’X18’ high columns (4 at each bent) 

Volume of Class “A” concrete = (5*4*4*71.25 + 3*4*4*4*18)/27 = 339.11 CY 

 
 
Alternative 
Superstructure: 
 
Deck Area = 246’ * 71.25’ (avg.) = 17,527.5 SF 

Volume of 9” thick Class “AA” Cast-in-place Deck concrete = 17527.5*(9/12)*(1/27) = 486.88 CY 

Area of Raised Median = 0 

Total length of BT 63 Girders = (2*123’*7) = 1722’ 

Total length of Bridge Rail = 2*246 = 592’ 

 
Substructure: 
 
Assume 4’X4’ Caps (including at end bents) and 4’X4’X18’ high columns (3 at intermediate bent) 

Volume of Class “A” concrete = (3*4*4*71.25 + 1*3*4*4*18)/27 = 158.67 CY 

Assume 18’ high MSE Walls at end abutments with 10’ wrap around each side 

Area of MSE Walls = 2*18’*71.25’ + 4*18’*10’ = 3285 SF 

 

 



PROJECT: ALTERNATIVE NO.: 5

DESCRIPTION:  5  of  5

UNITS
NO. OF 
UNITS

COST/ 
UNIT

TOTAL
NO. OF 
UNITS

COST/ 
UNIT

TOTAL

Type III PSC Beams LF 800 145.81$     $116,648.00 0 145.81$     $0.00

63" Bulb Tee Beams LF 2660 190.04$     $505,506.40 1722 190.04$     $327,248.88

Class "AA" Concrete (Sup) CY 684.79 1,122.40$  $768,608.30 486.88 1,122.40$  $546,474.11

Bridge Railing LF 692 340.74$     $235,792.08 592 340.74$     $201,718.08

MSE Walls SF 0 52.00$       $0.00 3285 52.00$       $170,820.00

Class "AA" Concrete (Sub) CY 339.11 692.53$     $234,843.85 158.67 692.53$     $109,883.74

Class "AA" Median (Sub) CY 67.83 692.53$     $46,974.31 0 692.53$     $0.00

Sub-total $1,908,373 $1,356,145

Mark-up at 10.00% $190,837 $135,614

TOTAL $2,099,210 $1,491,759

$607,451

ORIGINAL ESTIMATE PROPOSED ESTIMATECONSTRUCTION ITEM

ITEM

IM-N-75-1(227) - Dooly County

P.I. Number: 311665,  I-75 @ SR-27 Interchange

COST WORKSHEET

SHEET NO.:Eliminate End Spans & Used Walled Abutments







































































 
 
 
 
 
 
 
 
 
 

Project Description 



PROJECT DESCRIPTION 
 
This project is rather fully described in the documentation that follows.  The current new 
estimate for the cost of construction totals $24,238,997.71.  The cover sheet and content 
of that estimate are included 
 
Please see the following enclosed documents 
 

• Georgia Department of Transportation 
o Revision to the Programmed Cost Estimate (October 20, 2006) 
o Bridge Replacement/Bridge Condition Survey (May 18, 2005) 
o Cost Difference Between Rehab. Bridge and Bridge Replacement 
o Bridge Salvage Letter (December 12, 2005) 
o Traffic Analysis (Arcadis – December 15, 2005) 
o Approved Concept Report (May 8, 2000) 

 
The VE team utilized the supplied project materials noted above, along with the design 
products from Trimble, and the current standard drawings, details and specifications 
during the conduct of their work in the VE Study effort. 



































































































































 
 
 
 
 
 
 
 
 
 

Value Engineering Process 



INTRODUCTION 
 
This report summarizes the analysis and conclusions by the PBS&J Value Engineering 
workshop team as they performed a VE study during the period of February 5 - 8, 2007 in 
Atlanta, Georgia for the Georgia Department of Transportation. The subject of the Value 
Engineering study was the project for the was the project for a new Interchange for US 27 
and Interstate Highway 75 in Dooly County, Georgia.  The design is being performed by 
T. B. Trimble, Inc. 
 
The Value Engineering workshop team and its leadership were provided by PBS&J.  This 
team consisted of the following: 
 

Les Thomas PBS&J  CVS/Civil Engineer/VE Team Leader 
Chris Carbuto PBS&J  Highway Design Engineer 
Ramesh Kalvakaalva CSI  Structures Engineer 
Gary King PBS&J  Highway Construction Specialist 

 
The Value Engineering team followed the seven step Value Engineering job plan as 
promulgated by the Georgia Department of Transportation.  This seven step job plan 
includes the following: 
 

• Investigative – during this phase of the team’s work, the team received a briefing 
from the project delivery team representatives of the Georgia Department of 
Transportation (GDOT).  This briefing included discussions of the design intent 
behind the project, the cost concerns, design constraints and right-of-way issues.  
In the working session that followed, the VE team developed cost models from 
the cost data provided by the designers and familiarized themselves with the 
construction drawings and other data that was available to the team.  Some of the 
representative project information  may be found in the tabbed section of this 
report entitled Project Description.  Following this current narrative the reader 
will also find a cost model done in the Pareto fashion, i.e., identifying the highest 
costs down to the lowest costs for the larger construction cost elements.  This cost 
model, developed by the VE team, was used by the VE team to help focus their 
week of work.  The headings on the Pareto Chart also were used as headings for 
creative phase activities. 

 
• Analysis – during this phase the team reviewed the project from the simplest 

format in asking the questions of “What is the project supposed to do?”, and 
“How is it supposed to accomplish this purpose?”.  In the Value Engineering 
vernacular, the answers to these questions are cast in the form of active verbs and 
measurable nouns.  These verb/noun pairs form the basis of the function analysis 
which distinguishes a Value Engineering effort from a potentially damaging cost 
cutting exercise.  The important functions of the new project were identified as 
follows:  

 



o Project Objective/Goals 
 Improve Safety (at interchange location) 

o Project Basic Function 
 Reduce Accidents 

• Provide Clearance 
• Comply With Regulations 
• Increase Load Capacity 

o Other Key Functions 
 Build Bridge 
 Protect Wetlands 
 Improve Operations 
 Control Access 

 
This function analysis is documented further through the inclusion of the Function 
Analysis System Technique diagram that is enclosed in this report section. 

 
• Speculation – The VE team performed a brainstorming session to identify ideas 

that might offer opportunities to help meet the VE team objectives for this 
workshop: 

o Reduce construction and life cycle costs 
o Improve roadway operations 
o Reduce the time of construction 
o Clarify risks and opportunities associated with the project and acts to 

mitigate risks and to act on opportunities.\ 
  

This brainstorming session initially identified numerous ideas that were then 
evaluated in the next phase.  The reader will find the creative worksheet enclosed.  
These same work sheet was also used to record the results of the Evaluation of 
these creative ideas. 
 

• Evaluation – Once the team identified the creative ideas, it was necessary to 
decide which alternatives should be carried forward.  This is the work of the 
Judgment or Evaluation Phase.  The team reflected back on the project constraints 
and objectives shared with the team by the owner’s representatives, in the kick-off 
meeting on the first day of the workshop.  From that guidance, the team settled on 
the following values as measures of whether or not an alternative had enough 
merit to be carried forward in the VE process: 

o Construction Cost Savings 
o Maintainability 
o Ability to Implement the Idea 
o General Acceptability of the Alternatives 
o Constructability 

 



Based on these measurement sticks, the VE team evaluated the alternatives and 
graded them from 5 (Excellent) down to 1 (Poor).  Other notes about the 
alternatives are annotated at the bottom of the enclosed creative and evaluation 
sheets. 
 

• Development – This is the section of the report (see tabbed section number three 
– Study Results) in which the alternatives are explained, sketched, documented 
and put to cost and technical tests to determine their suitability for implementation 
and for their impact on the project. 

 
• Recommendation – As noted earlier, the team made a final, informal out-briefing 

on the last day of the workshop, designed to inform the stakeholders of the initial 
findings of the VE workshop.  The purpose of that recommendation section of the 
workshop is to make sure that the stakeholders have a clear understanding of the 
work products of the VE team and to make sure that each of the alternatives 
brought forward have been developed in good context with the project facts. 

 
• Presentation – This final report of the findings of the workshop represents the 

primary presentation to the client of the expected results from the workshop. 
 

The VE team is enclosing a copy of the attendance sheets so that the reader can be 
informed about who participated in the workshop proceedings.  The cost model 
developed in the information phase is also enclosed.  These cost models are done in 
Pareto Fashion.  This means that they are intended to highlight the high cost items in the 
current working estimate for the construction of the project.  The high cost items were 
then evaluated by the VE team as to whether the team might be able to have an effect on 
these line items.  Where it was felt that the team might affect the line items, they were 
typically used as the topics for the creative phase. 
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PARETO CHART - COST HISTOGRAM
PROJECT:     US 27 and I-75 Interchange
                  Dooly County, Georgia

CUM.
PROJECT ELEMENT COST PERCENT PERCENT

Borrow Excavation, Incl Matl 5,990,620 27.19% 27.19%
Plain PC Conc Pavement -- 12" Thick 3,371,100 15.30% 42.48%
Asphalt Pamement Sections/Content 3,093,635 14.04% 56.52%
Clearing and Grubbing 2,615,167 11.87% 68.39%
Aggregate Coures 1,378,224 6.25% 74.65%
Bridge Structure 1,364,734 6.19% 80.84%
Unclassified Excavation 904,640 4.11% 84.95%
Handling Traffic - Guardrail - etc. 678,167 3.08% 88.02%
Signing and Marking 632,283 2.87% 90.89%
Lighting 567,818 2.58% 93.47%
Drainage 464,239 2.11% 95.58%
Temporary Erosion Control 445,445 2.02% 97.60%
Permanent Erosion Control 256,921 1.17% 98.76%
Traffic Control 134,646 0.61% 99.37%
Reinforced Concrete Approach Slab 75,900 0.34% 99.72%
Field Engineers Office 61,827 0.28% 100.00%

Subtotal 22,035,366$           100.00%
E & C Rate @ 10% INCL 2,203,537$             

TOTAL 24,238,903$           Comp Mark-up: 10%

Costs in graph include mark-ups.

0 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000 6,000,000
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CREATIVE IDEA LISTING & EVALUATION  
PROJECT:           GEORGIA DEPARTMENT OF TRANSPORTATION 
 IM-N-75 (277)– Dooly County – P.I. Number:  311665 

SHEET NO.: 1  of  1 

NO. IDEA DESCRIPTION RATING 

1 Do Nothing 1 

2 Do Nothing except add Traffic Signalization 1 

3 Utilize existing County roads 340 and 209 as is 5 

4 Do #3 and relocate Old Bowen Rd to CR 340 Intersection 5 

5 Eliminate end spans and use walled end abutments 5 

6 Decrease distance between easterly and westerly on/off ramps and ramp lengths 5 

7 Reduce width of bridge to 53’ – 3” 5 

8 Reduce Roadway Width, delete turn lanes (US 27)  4 

9 Widen existing bridge per the 2000 plans 2 

10 Delete new connector roads to CR 340 and CR 209 5 

11 Delete median, provide direct connection for existing service stations 1 

12 Relocate CR 155 to 300’ from new on/off ramp and provide direct access to service 
stations on south side. 

DS 

13 Use asphaltic concrete in lieu of PC concrete on new ramps DS 

15 Revise Grades and Curves to reduce earthwork 5 

16 Revisit pavement design for existing county roads DS 

17 Delete new future 12’ lanes in ramp areas. 5 

18 Combine Ideas (4,5,6,7,15,17) into a design “Scheme - I” 5 

   

   

   

   

   

   

   

   

   

   

   

Rating: 1→2 = Generally not acceptable;      3 = Little Opportunity for Positive Change;  4→5 = Most likely to be Developed;     
   DS = Design Suggestion;     ABD = Already Being Done 

 


	Cover - June 2007 Revision
	Cover Letter - June 20, 2007
	Table of Contents
	Executive Summary
	Introduction
	Project Description
	Value Engineering Process
	The Study Results
	Disposition of Alternative Design Suggestions - Revised

	Study Results
	Introduction
	Creative Idea Listing & Evaluation
	Recommend Alternative & Design Suggestions - Revised
	Docmentation of Aternative & Design Suggestions
	Alt. 3
	Alt. 4 - Revised
	Alt. 5 - Revised
	Alt. 6
	Alt. 7
	Alt. 8
	Alt. 10
	D.S. 12
	D.S. 13
	Alt. 15
	D.S. 16
	Alt. 17
	Alt. 18


	Project Description
	Representative Project Documents
	Revision to the Programmed Cost Estimate (October 20, 2006)
	Bridge Replacement/Bridge Condition Survey (May 18, 2005)
	Cost Difference Between Rehab. Bridge and Bridge Replacement
	Bridge Salvage Letter (December 12, 2005)
	Traffic Analysis (Arcadis - December 15, 2005)
	Traffic Diagrams
	Approved Concept Report (May 8, 2000)


	Value Engineering Process 
	Introduction
	Function Analysis System Technique
	Pareto Cost Model
	Attendance Sheet for Design and VE Team
	Creative Idea Listing and Evaluation Worksheet




