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The aim of using the Value Method is to achieve the best worth for the cost (value) for the project.  It is only with the full team effort, as shown by all involved, that this goal can be achieved.  This study represents the product of such an effort.



GENERAL DISCUSSION OF THE VALUE METHOD PROCESS, ITS PURPOSE, AND THIS VALUE STUDY

The Value Method is a highly effective decision-making process. It consists of a series of procedures that occur in a preplanned sequence. Larry Miles originally developed it in 1943. In general, it is a Asystematic and organized process to creatively develop alternatives that secure essential functions at the greatest worth as opposed to their life-cycle cost (highest value).@ It has many applications but is most often used as a management and problem-solving tool.

A job plan is used throughout the value study activity. In brief, the component features from a process, program, project, or activity are examined to determine pertinent functions, governing criteria, and associated costs. Then, through creativity techniques, resulting idea analysis, and development of the remaining best ideas; alternative methods that fully meet necessary requirements at a lower cost, or with an increase in the long-term values, are proposed for adoption by the parties responsible for the project.

This report is the result of a "formal" Value Study Team effort. A formal value study team is comprised of people with the desired expertise and independence. They have an understanding of the needs of the organization they represent, and can take an open and independent view of the project being studied. Ideally, they have not been notably involved in the project prior to the value study. Using the Value Method applied to the current collected data, the study team takes a "fresh look" at the project to create alternatives that fulfill the client needs at the greatest recognized attainable value.

The Value Method has many common names. These mainly relate to the historical features, the timing of its application, or type of process, program, project, or activity studied. It is often referred to as Value Analysis (VA), Value Management (VM), Value Engineering (VE), and Value Planning (VP). 

The application of the process has been highly successful for nearly 60 years for both private and governmental entities. As a result, the Federal government has mandated its use in all Federally funded operations. This value study report demonstrates the required substance that quality Value Method procedures were used throughout this value study, as stipulated under the mandated governmental Value Program oversight authorities and the recommendations of the Value Method profession.
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EXECUTIVE SUMMARYtc \l1 "EXECUTIVE SUMMARY

PROJECT:   Abraham’s Creek Diversion Structure-Rehabilitation

General:

The value study team consisted of expertise from various professions.  These professions included architecture, cost estimating, and engineering specializations.  The team had their first group meeting for the value study on date 21 October 2002.  The study team concluded their full formal team efforts on date 25 October 2002.  A presentation to management of  SAMI and others, of the value study results took place at the conclusion of the five-day study on date 25 October 2002.  Presentations to the public and general comments are expected on date ppp (if any).  After the completion of the public comment period (if any), a Final Report will be issued along with the team’s final recommendations.

Summary of Proposals:

The value study team made a total of one major alternative proposals.  (These are alternative methods that were developed during the value study to the point that they were complete enough for decision-making and comprehensive presentation "alternative recommendation").

Through traditional Value Method procedures, the team evaluated the activity with regard to the rehabilitation methods and available resources (time, money, equipment, etc.).  In addition to the concepts established before the value study, the study team generated additional concepts.  In accordance with the relative ranking, the study team developed and evaluated three specific proposals that were determined to have a high enough potential to meet the needs for the planned activity.  The total estimated initial expenditure savings of the evaluations completed during the value study, if all independent monetary savings proposals are accepted, are estimated at about $533,558, after reducing the gross savings by the cost of $0.00 to perform this value study.

The process also generated several value-added features to the concepts.  (Value added features are defined as attributes that the study team believes will improve the final product in non-monetary or hard to quantify ways, e.g., time, quality, and safety.  Increased initial or Life-Cycle Costs (LCC), if any, are expected to be more than offset by the apparent added non-monetary value, and/or have undetermined cost savings that will exceed the projected increased proposal cost.)

A very brief description and an estimate of the minimum potential value of the proposals are:

Proposal No. 1.  Use the Shotcrete Liner Approach in Place of the Original Approach.   The study team determined that the use of this approach would produce desired value added features (time, getting a solution in-place, etc.) and had the potential to reduce costs by about $533.558, minus the cost of the study.



Summary of Additional Items for Further Study.

Several additional items for further study were also recommended.  These are items that, due to time constraints, the lack of apparent large significant savings or value added during initial idea evaluations, complexity of idea, or scope of the idea (as compared to the study scope), make further investigation by the study team, within their limited time constraints, inadvisable.  They are respectfully submitted for further consideration and development to add value for the project.  They were not developed to the detail of the previous alternative proposals by the study team.  Briefly, these ideas are listed in the disposition of concepts sheet.
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PROJECT:
Abraham’s Creek Diversion Structure – Rehabilitation



COMPONENT:
Line (12) & Abandon (2) Pipes
FUNCTION:
Reduce Costs

ALTERNATIVE DESCRIPTION




PROPOSAL NO. 1.
LINE 12 PIPES WITH SHOTCRETE AND ABANDON 2 PIPES IN-PLACE






BENEFITS

DISADVANTAGES


· Reuse of existing pipes

· Increase structural stability and control mix design to ensure durability

· Eliminates removal of any existing pipe.  Eliminates shoring costs

· Reduces construction duration (less operations)

· Shotcrete has longer life than metal/polymer pipe

· Reduces labor effort  Smaller crew size

· Eliminates need for crane



· Specialty Contractor is required

· Very minor bonding concerns (eliminate with proper design)







IDENTIFIED RISKS:




Bonding issues.  If bonding between pipe and shotcrete is not addressed correctly, increase potential for failure of system.
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PROJECT:
Abraham’s Creek Diversion Structure – Rehabilitation




COMPONENT:
Line (12) & Abandon (2) Pipes

FUNCTION:
Reduce Costs

ORIGINAL CONCEPT


VALUE STUDY CONCEPT


Line pipes with smaller diameter pipe and grout void

2568LF x $400 = $1,027,200
Abandon Pipes – Material (?)

377 CY x $390/CY = $147,030


Shotcrete liner

3-inch thick reinforced shotcrete liner

Cir=17.3LF   L=214LF   Area=Cir x L=3,702SF

Vol=0.25ft x 3702SF      Cost=$13SF

12 x 3702 x 13 = $577,512
Reinforcing steel = #4 12 inches oc ea way

17LF x 215  +  17 x 214LF = 7293LF/pipe

12pipes x 7293LF = 87,516 LF (#4)

0.668lb/LF x 87516LF = 58460lb / 2000 = 29.2 tons

29.2 tons x $1000 = $29230 installed 

Abandon Pipes with Flowable Fill

2 pipes x 188.3 CY/ pipe = 377CY

$90/CY x 377 CY = $33,930



COST ITEMS

NONRECURRING

LIFE CYCLE

 ORIGINAL CONCEPT

       $ 1, 174,230

       $ 

 VALUE CONCEPT (-)

       $ 640,672

       $ 

 SAVINGS

       $ 533,558

       $ 

 NUMBER OF UNITS (X)

                       LS

                            1

 TOTAL SAVINGS

       $ 533,558

       $ 

 IMPLEMENTATION COSTS(-)

       $ 

       $ 

NET SAVINGS

       $ 533,558

       $ 

Notes:  











Figure 1.  Proposal 1 – Shotcrete & Flowable Fill
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PROJECT:
Abraham’s Creek Diversion Structure – Rehabilitation

Background:  

The current proposed rehab includes shoring and replacing/repairing end pipes, repairing joints, splicing new smaller pipe and installing inside existing pipe and grouting void.  A crane would be required with a lot of separate skilled laborers.  Plugging of pipe to abandon will be done by filling pipes with unknown material.

Proposal:  

The team proposal would eliminate shoring and realigning existing pipes.  We propose keeping existing pipes as-is and only repairing the separated joints from the inside.  Use the existing pipe as the material to be bonded to with specified bonding agent.  Control mix design to resist freeze-thaw (air entrained) and provide durability.  Reinforce shotcrete with No. 4 bars, 12-inch oc ea way.  This will reinforce incase of cracking.  Plugging of pipe to abandon to be performed with flowable fill (CLSM).  Only need to shore the ends.
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PROJECT: Abraham’s Creek Diversion Structure – Rehabilitation

CRITICAL ITEMS TO CONSIDER IN IMPLEMENTATION OF PROPOSAL: 

Design shotcrete liner in detail.

Specialty Contractor required.





IDENTIFIED POTENTIAL PROBLEMS AND METHODS TO OVERCOME:









RECOMMENDED PROCEDURES: (WHO DOES WHAT)









PROJECT:   Abraham’s Creek Diversion Structure - Rehabilitation


VALUE STUDY ELEMENTS CONSIDERED AS POTENTIAL PROPOSALS AND THEIR DISPOSITION


CONCEPT/IDEA
DISPOSITION

S2 – Shotcrete

Shotcrete 3-inch thick reinforced liner for existing pipe with repairs to existing joints that are separated.
Extensive proposal provided herein.  Highly favorable with high potential for savings and great return on durability and strength.

S1 – Conc Slab on Invert

Reinforced concrete slab with mix design to resist potential freeze thaw action, is durable and bonded to existing pipe bottom.  Only spray new asphaltic coating to top portion of pipes.
Recommended for further consideration.  Limited repair to top portion of pipes, but does meet overall function.  Will potentially require additional repair in near future compared to other concepts.

M – Additional Motor(s)

Provide additional motor(s) for raising and lowering gates.
Recommended for further consideration.  Cuts time to operate gates.  Good potential value.  Relatively inexpensive.

C – Replace Crack System and Operators

Replace/repair pieces and parts that require.  Replace with crack or lever system that is easier to operate.
Recommended for further consideration.  Potentially easier to operate.  Replace/repairs required regardless.

J – Jack and Bore New Pipes Adjacent

Jack and bore new pipe(s) adjacent to existing and brought on line after in place, then fill old.
Determined to have sufficient potential value to merit further consideration.  Potential savings with all new products/materials.  Downfall is diverting creek to new alignment.

L – Stop Logs in place of Gates

Use stop logs instead of gates.  All  manual.  Eliminates mechanical gates.
Determined to have sufficient potential value to merit further consideration.  Potential savings.  Will require more manual labor.  Requires a retro-fit for stop logs (guides and foundations).

Supporting Documentation



GLOSSARY OF PERTINENT STANDARD VALUE METHOD TERMStc \l1 "GLOSSARY OF PERTINENT STANDARD VALUE METHOD TERMS

Annual Costs. The annual expenditure of funds or other resources to ensure the product's satisfactory continued functioning during its economic life.

Alternative Analysis Matrix. A process using the results of the criteria weighting to determine the apparent relative rank for various identified alternatives.

Alternative Value Increment Comparison. A comparison procedure used to evaluate the comparative incremental worth versus its incremental cost for a series of alternatives that meet the identified essential needs relatively equally.

Benefits, Disadvantages, and Risk Analysis. An assessment identifying the benefits, disadvantages, and possible associated risks related to pursuing a particular alternative to its final conclusion.

Basic Function. The main function(s) that meets the essential needs of the process, procedure, or activity that the product must achieve.

Certified Value Specialist. A person who has been certified to have all the qualifications to conduct, monitor, guide, and instruct people in the practice of the Value Method process from SAVE International.

Component. An identified portion of the process, procedure, or activity under study. These may be a physical feature or "mission" type features such as the stated purposes for the activity.

Cost Model. An illustrative diagram that shows the relationship of expenditures as they relate to the functions and components.

Criteria Weighting. A procedure applied to the governing criteria to determine the relative weight of specific criteria as it relates to the other criteria.

Criteria/Limits Analysis. An evaluation of the criteria and limits that govern the process, procedure, or activity; the cost and worth of them in time, money, or other measurement scales; and the flexibility for changing them (hard=not possible to economically change, soft=may be possible to economically change). 

Final Report. Value study report with editorial, and other modifications done with respect to the feedback received during presentations, made to the Presentation Report basic results.

Functional Analysis. A process using a two word definition of the purpose or affect of a particular component. To promote understanding and facilitate value study activities, functions are limited to an active verb and measurable noun.

Function-Logic-Diagram. A diagram of the functions that lays out the purposes behind each function and its interrelationship with other functions. The most common type of diagram is the Functional Analysis System Technique (FAST).

Higher-Order Function. The function(s) that the entire product must achieve to meet the ultimate purpose for the process, procedure, or activity.

Implementation. The suggested process identified by the value study as an appropriate means to implement a specific value study proposal.

Involved Parties. The owners, users, and stakeholders that have a concern in the Program, Project, or Activity, or its final outcome product.

Life-Cycle Costs. The true economic cost of an alternative stated in present worth terms that uses a specified time value of money and economic life and includes all cost (non-recurring, recurring, annual, and any potential salvage capacity).

Non-Recurring Costs. The initial outlay of funds or other resources to obtain the product.

Presentation Report. Value study report used for presenting the results of the value study activity. The end result commodity for a process, procedure, or activity.

Proposal. An alternative means identified within the confines of the value study to achieve the purpose for the product that satisfactorily meets the specified criteria and limits.

Recurring Costs. The periodic expenditure of funds or other resources to ensure the product will satisfactory continue to function during its economic life.

Job Plan. The activity plan which is used in every value study.

Value. The worth of a product to the involved parties as it is related to its cost (monetary and non-monetary).

Value Added. A feature that does not increase the value of the product monetarily, but increases the worth of the product to the involved parties.

Value Analysis. The Value Methodology process as it is usually applied to an activity for a process, procedure, or repetitive activity.

Value Engineering. The Value Methodology process as it is typically applied to an engineering type application. Often conducted during the 25 to 40 percent design (concept phase) and consists of a completely independent team.

Value Method. An organized, systematic effort directed at analyzing functions for the purpose of achieving the essential functions at the lowest life-cycle cost.

Value Mismatch. An observed disparity identified in the function-logic-diagram, or other procedures, between the apparent worth of the function and its cost.

Value Study. An investigation of a specified process, problem, procedure, activity, or product using the Value Methodology process for the purpose of ensuring and/or improving the value of the final product for involved parties.
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Groups and Their Desires/Criteria/Limits

Project:
Abraham’s Creek Diversion Structure - Rehabilitation

Owners (Groups that own or will own item)

Source

Desire or

Criteria/Limits
D

e

s

i

r

e
Criteria
Comments



H

a

r

d
S

o

f

t
Monetary

Value
Time

Value


Luzerne County-Open Excavation

x



Will not allow local roads to be shut down or otherwise disturbed.

























Users (Groups that will use item)

Source

Desire or

Criteria/Limits
D

e

s

i

r

e
Criteria
Comments



H

a

r

d
S

o

f

t
Monetary

Value
Time

Value


Luzerne County-Open Excavation

x



Will not allow local roads to be shut down or otherwise disturbed.

Local Population























Stakeholders (Groups that will have a stake in the item)

Source

Desire or

Criteria/Limits
D

e

s

i

r

e
Criteria
Comments



H

a

r

d
S

o

f

t
Monetary

Value
Time

Value


Army Corps of Engineers







Luzerne County-Open Excavation

x



Will not allow local roads to be shut down or otherwise disturbed.

Local Population

















COST MODEL AND ESTIMATE INFORMATION

The team’s cost model was based on the conceptual estimates provided by the design (or process) team for the preferred concept that was presented to the study team.  It was used to focus on features with the greatest potential for savings, and to highlight potential instances of value mismatch.  (Areas that have low worth in comparison to their projected cost.)

To ensure reliability and applicability, all unit prices were reviewed by both estimators and the study team.  Estimator(s) were independent from both the study team or design and process team.  Value study proposal and original concept estimates are of the same general level of development.  It should be recognized that unit costs and estimates might vary as final activities are pursued and refined.

Abraham's Creek Culvert Repair
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 COMPONENT/PERCENT PROJECT COST








PROJECT COST PROPORTION












Lining 12 pipes and Fill 2 other pipes         





86.3%




   Line 12 Pipes with Shotcrete      





70.2%




   Plug 2 Pipes with Flowable Fill      





10.0%




   Maintenance Stream Flow      





2.0%




      Mobilization   





2.7%




      Staging   





1.4%




Placing Concrete Apron         










and Riprap         





1.7%




   Concrete Apron      





1.4%




   Reinforcing Steel      





0.1%




   Twelve Inches Riprap      





0.1%




   Six Inches Gravel      





0.0%




Replace Gate Operators (12)         





7.0%




   Replace Gate Operators      





5.7%




   Provide Structural Connection Pipe Sleeves and Sheet Pile      





0.5%




   Adjust Wedges on 12 Gates      





0.4%




   Replace Brass Seal on Gate 11      





0.3%




   Replace Operating Nut at Gate No. 7      





0.0%




Blast and Clean Gates         





4.8%




   Blast and Clean Gates      





4.8%




Visual Staff Gauges         





0.2%




   Visual Staff Gauges      





0.2%




FUNCTION ANALYSIS SYSTEM TECHNIQUE (FAST) DIAGRAMtc \l1 "FUNCTION ANALYSIS SYSTEM TECHNIQUE (FAST) DIAGRAM

The value study team used the function-analysis process to generate a function-logic diagram.  It is often referred to as a Function Analysis System Technique (FAST) diagram.  A FAST diagram shows the "why" and "how", and "supporting" functions being performed.  Items for potential concentration of study team effort were identified through the FAST.  These functional tools aided the team in identifying crucial features that are pivotal to meeting requirements that support critical issues (basic function and critical-path functions).  It also highlights those functions that meet the activities less critical objectives (supporting or secondary functions).  The development of the FAST assists the team in identifying any potential value mismatches and expedites the team’s efforts in generating a common understanding of the activity's purposes and applicable governing criteria.




ABRAHAM'S  CREEK  DIVERSION  STRUCTURE  -  REHABILITATION
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GENERAL DISCUSSION OF VALUE METHOD PROCEDURES USED IN THE VALUE STUDY PROCESS

General
The study team used a six-phase Value Method job plan for all value study operations. Short descriptions of the six basic Value Method phases and their operations are:

Phase 1. Information Phase
All possible information on the process and operational features within the scope of the study are collected, disseminated, and analyzed. The components making up the features, their functions, and costs are determined. The criteria and limits affecting the project or projects are identified, and if necessary, ranked and/or assigned values. A Function Analysis System Technique (FAST) diagram is generated which shows the "why" and "how" and "supporting" functions being performed. The results are categorized and assigned to functions of note. Items for potential concentration of study team effort are identified.

Phase 2. Creativity Phase
Creativity methods such as "focused brainstorming" and AaffinityA procedures are used to generate the maximum quantity of ideas for consideration by the study team. This phase is also often referred to as the "speculation phase."

Phase 3. Analysis Phase
Ideas generated in the creativity phase are ordered, collected into concepts with similar features, solidified into potential alternatives for proposal, and ranked using one of a variety of techniques. The most common two techniques used for ranking are criteria weighting matrix and evaluation analysis ranking, and performance of the function determination and study team consensus potential versus difficulty ranking. The resulting ranked potential alternatives are then evaluated with regard to their benefits, advantages, and risks. This phase is also often referred to as the "evaluation phase."

Phase 4. Development Phase
Team members "champion" concepts or are assigned concepts that have the best potential for further evaluation and development into viable, efficient, and cost-effective alternative proposals. Each developed concept, that is carried to completion, is an alternative proposal that has an expectation of increasing the value for the client and/or owner of the product or process.

The development process includes, but is not limited to, using team member expertise; consultation with staff performing the project or process; experts and outside vendors; polling others by survey or other means; consultations with the client and/or owner; and review of information resources (libraries, catalogs, and other materials). Recommendations for methods to implement the proposals are identified, and methods to resolve identified potential problems are determined. During this phase, a determination to drop a process from further consideration usually requires unanimous acceptance by the study team.

Phase 5. Presentation Phase
Concepts that are fully developed by the study team which display apparent added value, by monetary or non-monetary measurements, are placed in report form for documentation and presentation as alternative proposals. Generally, these are concepts that have sufficient projected benefits that outweigh their potential disadvantages and risks. During this phase, concepts that are recommended as alternative proposals must, generally, receive unanimous acceptance by the entire team before report presentation and recommendation as an alternative value study concept.



GENERAL DISCUSSION OF VALUE METHOD PROCEDURES USED IN THE VALUE STUDY PROCESS

Some study team concepts or results may be identified to be of potential benefit to the client and/or owner, but cannot be sufficiently developed within the confines of the study time available. Alternatively, some concepts were studied but were not considered to have study team consensus, or in some situations, insufficient benefits to warrant their development when compared to other potentially higher value concepts that could be developed. Such concepts, that demonstrate a potential for added value, are presented as additional items recommended for further study. These items may, on occasion, require extensive additional development activities beyond that available to the study team to determine if the items actually demonstrate the anticipated added value.

Phase 6. Implementation Phase
The owner, users, client, and other project or process parties take the value study recommendations into consideration and evaluate them for implementation. The staff coordinating the value study activity, and if needed, study team members, assist and monitor the evaluation to help all parties in implementing the added value features. An estimate for the final resolution for the value of recommendations is established. The status of the final determination of the accepted recommendations and their estimated added value are reported to the coordinating staff as: accepted, partially accepted, or "withdrawn" due to the acceptance of another preferred proposal. If a proposal is rejected, the rejection and the reason for the rejection are reported to the coordinating staff. Statistics and value study activity results are compiled and reported to organizational management and oversight authorities.

Figure 3  Value Method Decision Processtc \l2 "Figure 1.  Value Method Decision Process
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