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4.2 CONSTRUCTION MANAGEMENT PROCESS
There are a number of different construction management processes that have developed over the years.  Each processes was created for specific scenarios, and each has advantages and disadvantages that accompany their use.  There are seven specific processes that will be reviewed in this chapter; (1) traditional design-bid-build, (2) modified traditional design-bid-build, (3) construction management,(4) design build,(5) program management,(6) project management, and (7) engineering management. The Air Force’s approach to construction management will then be outlined, along with the problems that exist with that approach. 
4.2.1  TRADITIONAL DESIGN-BID-BUILD APPROACH
This process is considered traditional because it embodies the original sequential effort encompassing the entire construction endeavor.  It clearly defines responsibilities to the owner, who will be the user of the new facility, or represents the final user; the architect/engineer who is responsible for the construction design and material purchasing; and the contractor who performs the actual construction of the facility.  Figure 1 illustrates this relationship.
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Figure 1 (1)

traditional design-bid-build

The owner, in this process, must perform all the initial and the financial tasks of the project.  He is responsible to purchase land, project manage, and make all financial arrangements to cash required up front to perform the construction, and the settlement of the mortgage prior to completion of the construction.

The architect/engineer performs the design of the facility.  To accomplish this, it is necessary to consult with additional engineers for structural, electrical and mechanical matters.  It is also important to obtain inputs from site planners, interior designers, landscape architects, city planners, and any other expert of an area not represented within the architectural/engineering firm.  

The contractor performs the actual construction of the facility and is responsible to contract and schedule those crafts that are not well represented within the contractors organization.  He is also responsible for acquiring any and all equipment, materials, tools, etc.. that is required to complete the job.  

There are a number of advantages to using the traditional design-bid-build process.  (a) The first is the actual sequential nature of the process.  It allows a complete set of documents to be generated before bidding and contract award is accomplished.  This insures that the owner’s requirements are clearly defined before issuing the designs to the contractor.  (b) This process also sets up a more manageable relationship between the contractor and his subcontractors.  This allows the contractor to insure subcontractor requirements are met.  (c) Having completed documents prior to bidding allows the owner to obtain a more accurate final price for the project. (2)

There are also disadvantages to the use of the traditional process.  (a) The fact that the process is sequential means that the amount of time a construction project takes from its inception to completion is at its longest.  This translates to additional costs to the owner in monthly overhead and delays in opening an active facility.  (b) Another cost concern is the fact that the owner has little or no influence on the actual final cost of the facility.  He as no way of interpreting the cost of design concepts presented to him by the architect/engineer, and no way of knowing whether there are any cheaper techniques or alternatives.  Usually, if these alternatives do become known, it is after the bid process leaving the owner with a decision whether to incorporate it at an additional cost.  (c) Incentives do not exist for the contractor to reduce the cost of the project.  In fact, there are more incentives for the contractor to increase the cost.  For instance, most subcontractors bid low to obtain the work, and then attempt to increase their margin of profit through change orders.  Since most subcontractors and contractors have a history of working together, and will probably continue to do so in the future, the contractor will be more inclined to side with the subcontractor on claims.  (d) The architect/engineer is relied upon by the owner to control the construction process.  But, in most cases the architect/engineer does not have enough knowledge or experience with this process to be effective at its control.  Part of this control is to manage progress payments made to the contractor.  Due to the lack of experience, the architect/engineer usually is unable to prevent the disproportionate up-front costs that contractors desire.  (e) One of the largest drawbacks of this process is the lack of a team approach between the owner, architect/engineer and contractor.  This team approach allows the three entities to join ideas and experiences, which can result in improved designs, more efficient approaches, and other process improvements that can ultimately result in a lower cost to the owner or a higher profit for the others.  (f) Another disadvantage related to the lack of a team approach is that there is no central point of control or coordination within the project team.  The traditional process has control and coordination attempted from all three entities resulting in a confrontational relationship between the owner, architect/engineer, and contractor.  (3)

Though it is evident that the traditional approach is full of problems, it is still widely used in the construction industry.  There are many reasons for this, but the most simplistic is that companies are used to doing business this way and being profitable at it.  Though there are many companies taking the next step to a more improved process, traditional design-bid-build will be an active approach for some time to come.  

4.2.2  MODIFIED TRADITIONAL DESIGN-BID-BUILD APPROACH
Because of the many disadvantages inherent in the traditional design-bid-build process, variations of the process were developed in an effort to overcome the problem areas.  The result was a number of approaches, though the owner, hired architect/engineer and contracted general contractor entities still remained.  The primary difference in these new approaches are: (4)

1.  Project Definition.  With the modified process, the design documentation need not have been completed, and the contract can be awarded on the basis of schematic drawings and general specifications.
2.  Open Competition.  With the modified process, there is not necessarily open competition and the number of contractors allowed to bid on a project can be limited by pre-qualification.  If necessary, a contract is simply negotiated between the owner and the selected contractor.
3.  Fixed Price.  With the modified approach, there is not normally a fixed price, and the final contract sum can vary either within agreed limits or according to an agreed set of conditions.
Simply put, the modified process allows the needs of the owner to dictate what criteria are stressed in the project being managed.  It could be cost, time, quality, or risk.  The intent is to maintain the organizational structure of the traditional approach, especially that of an independent architectural/engineering entity, but to relieve some of the problem areas.  

Some of the contract forms developed by this approach are: (5)

Lump sum based on definitive specifications:  An approach where the client solicits bids for a construction project on a specific facility designed by a hired architectural/engineering firm.  This contract form should not be used unless the project is clearly defined.

Advantages: 
Maximum construction efficiency.



Client assured of desired quality from detailed project definition.

Disadvantages
:Separate design and construction contracts increases contract 

 schedule.

 Lack of competition in the design award can lead to a conservative

 effort.

 Central responsibility divided between designer and constructor.

Lump sum based on preliminary specifications:  This approach has bids are placed on a less than complete design.  In this instance, only contractors experienced in the field should be considered.  In addition, the client should review the membership of the project team proposed by the contractor. 

Advantages: 
Bidding can be based on competitive engineering designs, 

introducing possible cost saving innovations.



Project completion time is reduced by entering the bid phase prior 



to the completion of the design phase.

More efficient project execution due to the focused single party responsibility.

General contractor has incentive to increase profit with better performance.

Disadvantages
:Approach results in high contractor bid prices. 

Uncertainty of final price, since fixed price is based on preliminary  

drawings.

 Due to incompleteness of drawings, pre-bid review of 

 specifications can be lengthy.

Unit price contracts, flat rate/sliding rate:  Used when the contract has the quality of the end product well defined, but in the flat rate contract, does not yet have the quantities well defined. In the sliding rate contract, quantities are not defined at all.  Highway projects are a good example of this. This contact must include specific methods of field measurement before contract award.

Advantages: 
This contract can begin without having the final quantity values.



Reimbursement for the final quantity values are well defined.

Disadvantages
:If quantity estimates are considerably under the final value, the

 client is left paying more for the project than expected. 

 To keep up with quantity documentation, addition field supervision  

 is required.

Convertible contracts:  This design approach is based on the client having a confidential project that requires an emphasis equally between cost and time. In this contract type, the client will want to select a contractor that is well known and has demonstrated a quality performance in the past. 

Advantages: 
No delays from competitive bidding effort.

Price is fixed at time of contract conversion, when the project is reasonably well defined.

Design and construction schedule is minimum, with reasonable cost.

Disadvantages
:The design may not be the best alternative possible.  

Lack of competitive bids, due to contractors reluctance to bid against the contractor that performed the design effort. 

Time and materials:  This is an approach that is commonly used for consultant engineering services.  It eliminates the need for a lengthy project scope and timely proposal preparation in the bid process.  

Advantages: 
Allows close client supervision over contractors methods.



Contractor can obtain a reasonable profit.



The reimbursement terms of the contract are clearly defined.

Disadvantages
:Project alternatives have not been thoroughly explored, which fails to minimize cost.

 Client supervision is important. 

Bonus/Penalty operation and performance:  Used when a client has a particular area of importance, such as quality of final product.  This approach allows the client to place bonuses and penalties on the result of the contractors performance in this critical area.  

Advantages: 
Places contractor’s emphasis on area of importance to client.

Disadvantages
:Penalties may result in considerable loss of revenue by contractor. 

 Developing criteria for measuring performance is difficult.


Bonus/Penalty time and completion:  Used when a client’s particular area of importance is time constraints.  This approach allows the client to place bonuses and penalties on the result of the contractor’s completion of the contract.   

Advantages: 
Places contractor’s emphasis on completing contract ahead of

schedule.

Can result in minimum design and construction efforts. 

Disadvantages
:Causes of delays may be a subject of contention between 

  contractor and client.  

  Penalties may result in considerable loss of revenue by contractor.  

  Schedule pressure can result in lower quality performance.


Cost plus contracts:  Contracts where the scope of work is not clearly defined.  Requires the client to have an experienced engineering staff available to supervise work.  Used primarily for renovating major facilities, where technology is not clearly defined, where confidentiality is necessary, and where a minimum completion time is important. 

Advantages: 
Detailed scope-definition and proposal-preparation not necessary. 

Eliminates cost of change orders. 

Client is free to supervise design and construction efforts.

Disadvantages
:Client is required to closely supervise project expenditures. 

Project alternatives have not been thoroughly explored, which fails to minimize cost.

Cost plus with guaranteed maximum contracts:  Contracts where general specifications and preliminary drawings are necessary.  This approach places a maximum price on the contract, but can include incentive awards or provisions for escalation. 

Advantages: 
Maximum price set without detailed specifications and drawings. 

The client has the final approval authority over project decisions. 

All savings under the contracted price are retained by the client.

Escalation provision will protect contractor from inflationary 

increases

Incentive provision gives contractor a share in any savings, which 

helps improve his overall performance.  

Disadvantages
:Unless the incentive provision is used, the contractor has little 

 incentive to reduce cost. 

 Contractor’s fee and contingency is higher than other fixed-price 

 contracts due to risk of bidding a preliminary design. 

The contract forms listed above that are based on bonus/penalty or cost plus configurations were specifically developed to focus on the cost, time and quality aspects of the construction effort.  They provide incentives or penalties to the contractor to insure his attention to these areas.  Further development of these specific types of modified traditional processes eventually evolved into a new process now called the construction management approach. 

4.2.3  CONSTRUCTION MANAGEMENT APPROACH
The construction management approach was developed to control the time, cost, and quality of construction projects.  During the mid-to-late 1960s, the construction industry responded to many changes and challenges.  During this period, it was clear that the traditional approach was inadequate in meeting the owner’s objectives in these areas.  Construction management as a delivery system evolved as a response to: (6)

1.  inflation 

2.  a stronger economy

3.  larger, more complex projects

4.  a new industry standard on scheduling requirements

5.  a growing adversarial relationship on competitive lump sum projects

6.  more third party intervention

7.  an increasingly litigious environment

By design, it was an appropriate way to satisfy the owner’s specific needs.  It regarded the construction effort as an integrated system, with planning, design, and construction as tasks within that system.  These tasks are the responsibility of the construction team, whose membership consists of the owner, the construction manager (CM), and the architect/engineer (A/E).  The team is formed during the inception phase of the project and remains as a management entity, whose mission is to satisfy the owner’s needs, until the project’s conclusion.  

The construction manager is usually a qualified general contracting organization hired by the owner to act as the CM for the project.  The CM is the construction expert on the construction team and provides valuable insight during the planning phase on construction alternatives and their relative cost and schedule impact.  The CM also advises during the design phase on matters of construction technology and construction economies.  During the construction phase, the CM monitors the cost and schedule milestones of the project to insure it is on track.  In addition, all material and supply procurement, along with coordination of subcontractor tasking, is the CM’s responsibility. 

At this point, the construction manager role can take one of two possible tracks.  The CM can continue to manage without direct responsibility for the means and methods by which the construction takes place.  As a result, the CM is unable to guarantee the overall cost, time, or quality of the project.  In this role, the CM is acting as a pure “agency” construction manager (figure 2).  As an alternative, the trade contractors can work directly for the CM, making the CM responsible for the means and methods of the construction, as well as its final cost, time, and quality criteria.  This is the function of the “at risk” construction manager (figure 3).
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Figure 2 (7)

pure “agency” construction manager

The advantages of construction management as a delivery system have been well defined in its reasons for creation.  But, there are a number of disadvantages to this approach, which primarily result from the fact that it is a fairly new approach and still vaguely defined.  The problems begin when the owner attempts to select an organization to act as the construction manager.  Some examples of these difficulties are: (8)

1.  There are only a few organizations that have left the architecture, real estate, construction and management tracks to become construction management firms that have all the skills required by the owner’s organization to be successful. 

2.  There is the hazard of construction management over-skill where the CM services are redundant, unnecessary, and overly expensive for smaller or less complicated projects. 

3.  No industry standards for the method of CM payment.  

4.  CM’s not locally selected are at a disadvantage when obtaining information on costs and availability of labor, materials, and equipment.  

5.  It is questionable whether the CM has any financial liability when considering cost overruns.
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“at risk” construction manager

The evolution of CM processes continued after the construction management efforts.  The result was a method that showed it could correct a portion of the problems listed above.

4.2.4  DESIGN-BUILD APPROACH
The design-build process was primarily developed to approach the construction management effort from a different angle.  It was designed as a way to overcome some of the limitations discovered in the traditional design-bid-build, modified traditional design-bid-build, and construction management approaches.  This evolution also was prompted by the continuing changes and challenges in the construction industry.   

The project delivery system known as design/build is primarily characterized by its single entity contract.  The contractor managing the project will be responsible for both the design and build efforts, to include all ancillary services.  The owner will be responsible for defining the priorities that will exist in the project, and writes a single contract with the design/build entity.  Any subcontractors that are required to satisfy the needs of the owner’s contract are obtained and contracted by the design/build entity.  In addition, the owner himself may wish to obtain consultants to aid in other contract concerns.  The relationships in this approach are represented in figure 4.
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design/build process relationship

The design and construction prices are usually presented to the owner at the same time, and the design/build entity usually makes the construction commitment early in the process.  The owner does not have to wait long for the firm price to be presented.  “Generally, a guaranteed price is provided at or near the conclusion of the design development phase.” (11)  In addition, the option of fast tracking the design and construction is available in this approach.  As is shown in figure 5, the fast track option is an effective way to satisfy an owner whose contract priority is time.

This approach had an interesting side effect.  It opened the door for a number of interesting variations.  The variations were a way for companies whose organizations did not match up very well with the pure definition of a design/build company to be part of the process.  Some of the more prevalent variations were:

1.  A true design/build single entity with its own design and construction departments.

2.  A specialized contractor leading the venture with subcontracted support.  A good example is a company under contract that has its own construction department, and hires an architect/engineer for the design phases.  

3.  A joint venture between an independent architect/engineer firm and a builder.
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fast tracking
This approach has a number of advantages.  First and foremost, this design provides a single entity as the responsible party.  This makes the negotiation process for the prime contract and subsequent changes a lot simpler.  Second, the single entity allows for an overall decrease in production time through phasing, or fast tracking.  Another contributor to this reduction in time is the ability to communicate between design and build quicker without unnecessary barriers.  Finally, the one contract approach insures construction techniques and experiences can be incorporated into the design phase.  This includes a constructability review, value engineering and other techniques commonly used by builders.

The disadvantages of this approach are also evident.  First, there is a loss of the checks and balance system that prevailed over the design/bid/build and construction management approaches.  With only one company there is no adversarial relationship available to objectively evaluate the effort.  In addition, the process that is used to select the design/build contractor can be lengthy and expensive.  This may negate any savings in time discovered in this approach.  There can also be some confusion between the contractor and the owner on the specific program responsibilities.  The owner must insure these are clearly defined in the contract.  Quality assurance can also be a problem with the contractor being placed in a position to evaluate its own quality.  Documentation can be a problem for the same reason, with the contractor the responsible designer and builder.  Some understood details may not be clearly defined in the drawings, though they are informally understood within the design/build company.  Finally, the contract does not lend itself to be flexible in its performance.  There is little that can be changed once it has been awarded.

The design/build approach made owners realize that a central point of control was important, but it proved too inflexible in a number of applications.  What evolved was a process where control was maintained and flexibility returned.

4.2.5  PROGRAM MANAGEMENT APPROACH
The primary objectives of program management as a delivery system were to have a system that allowed the contractor to be the owner’s agent, to have the flexibility to augment the owner’s existing staff regardless of its size and makeup, and to still be the single responsible entity of the construction program from inception through design and construction.  

There are a number of reasons why this approach evolved.  One is certainly the need to maintain control while returning flexibility.  But, it also was a byproduct of the increasing complexity of the construction efforts.  Historically, it was developed as a viable process around the same time as the professional constructor landed in the market.  The owner was willing to place his trust in this professional contractor, and in doing so, established himself as not only the client, but also the customer of the process. 

The advantages of this approach are numerous.  First, the owner relieves himself of the need to add members to his staff.  Also, the single source of responsibility over the entire project is maintained.  All the documentation and specifications must be consolidated and standardized for use by the program manager, substantially cleaning up the documentation effort.  In addition, there is more control over the design and construction schedules and budget.  The owner is presented regular program reports showing whatever data he wishes to specify in the contract document.  Also, the program manager is clearly established as the owner’s agent tasked with insuring the project meet the owner’s objectives.  Finally, there is a team, or partnering environment where the owner and program manager jointly review the project from inception to completion.  

The disadvantages of this approach are equally as clear.  The owner may not accurately screen the selection of the program manager and end up with a skill, experience, or capacity deficiency in the much needed position.  Also, if the contract is not clear and specific on the responsibilities given to the program manager, and those that are retained by the owner, difficulties can arise for a number of reasons.  The contract direction must be clearly understood.  The owner must retain all responsibility for the further contracting of services, the financial compensation of goods and services, and the handling of contract reimbursables.  

In the final evolution of the program management approach, it soon became evident that it can be viewed as not a delivery system itself.  In reality, it is closer to a compilation of different delivery system that have been brought together to meet the owner’s objectives.  Two of these delivery systems will be discussed in the remainder of this chapter.
4.2.6  PROJECT MANAGEMENT APPROACH
During the era of government contracts, the process called project management was created.  It is specifically a delivery system where more than one aspect of the project is of importance to the owner.  The focus may be schedule, cost, quality, or even material acquisition.  Regardless, project management uses the dual reporting relationship of a matrix structure to place equal weight on each aspect.  

During the performance of the expensive government contracts, it was determined that project completion and technical accuracy were the important concerns.  Contractors had to develop an organizational structure that insured each worker reported to the project manager for the schedule compliance, but also reported to the technical manager for the technical compliance.  The project matrix structure evolved to support this need.  As is shown in figure 6, this structure is equally effective in today’s construction industry.
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project management
The advantage of this approach is the ability to focus on more than one of the owner’s objectives at one time.  Under the matrix organization, the contractor can place an individual as the focal responsibility to monitor this objective. Project management also allows the contractor to maintain this structure for both large and small projects. 

The disadvantage of this method is that a department can be fragmented among a vast number of projects.  Group evaluation and support of design or construction approaches cannot be accomplished as each project employs only a portion of a contractor’s work force in the matrix structure.  This concern and the continuing technical evolution of the construction industry prompted the creation of the final delivery system.

4.2.7  ENGINEERING MANAGEMENT APPROACH
This process was the continuing evolution of the project management approach.  The focus of the engineering manager is to maintain the quality of the construction project, and to satisfy schedule requirements along with any other obligations the contract specifies.  This is accomplished through a contractor that is the interface between the construction force, the project manager, and the owner.  To do this, the engineering manager must not only have a complete knowledge of the contract specifications, local state and federal codes, and applicable regulations, but also must be competent enough to directly manage the construction effort.  

The contractor may divide the technical aspects of a job to a number of engineering managers, depending on the focus dictated by the owner in the contract.  Additional positions may be required for; project engineer where technical leadership is required in defining the project scope, and where problem resolution is deemed important; site support engineer where clarifications of site drawings and approval of site conditions is a concern; lead discipline engineer where a specific discipline requires extra attention on cost and schedule compliance; lead procurement engineer where the proper placing of purchase orders or equipment orders for possible long lead items is a focus; lead cost/schedule control engineer where the engineering schedule and budget development is important along with the monitoring and overall construction schedule interface; and lead quality engineer where quality assurance issues within the construction procedures and the subcontractors are of paramount importance to the owner. (12)

The benefit of this process is that it ensures the company standards and reference methods are used.  It also allows for better communication between various project engineers, and for personnel within a project to be collected into a group structure.  This in turn overcomes one of the drawbacks of the matrix structure.
4.2.8  THE AIR FORCE CONSTRUCTION MANAGEMENT APPROACH 
As will be presented in the next section, the Air Force  Medical Military Construction Program is very lengthy and complex, with a number of agencies involved in the facility acquisition process. For major medical construction efforts, the design and construction phases are accomplished sequentially, allowing the complex agency relationships to fully coordinate all steps prior to continuing in the process.  This delivery method used for this process is commonly know as the traditional design-bid-build construction management approach.  This section will review the Air Forces use of this process, and will evaluate the problems that exist within the process.  

Pre-Design Phase
In the major medical construction contracts, there are separate awards for the design and construction efforts, but the pre-design actions are under way long before either of these contracts are issued.  The planning phase showing the need for a medical construction contract can start nearly eight years prior to the projected start of construction.  This need is usually specified in a Facility Assessment Study (FAS) where construction requirements are projected to satisfy growing needs in a medical facility.  The FAS is complete with a cost estimate and passed up through the channels to Congress for approval and funding.  The project must then be submitted on the proper forms (DD Form 1391, Military Construction Project Data) to be included in a plan called the Future Year Defense Plan (FYDP).  

This is a six year plan covering all the medical construction projects the military services plan to fund and award.  The higher priority projects from the list usually begin construction around two years from the time the FYDP is compiled.  Once a project is included in the FYDP, it usually takes its place at the end of the six year period, so along with the two year delay from the date the FYDP is compiled, projects usually take eight years to begin construction after they become part of the plan.  In addition to this paperwork, there are the additional studies that are sometimes required, to include; an Economic Analysis (EA), Engineering Study, and Environmental Study.  Any of these studies can be accomplished prior to the design authorization is issued.  When all the required project studies and proposals are complete, they are added to the project planning package.  It is this long, tedious process that leads up to the issuing of the design authorization.

Design Phase
The design contract usually takes two years to complete once the Architecture/Engineering (A/E) firm is selected.  Because of the requirements to establish a basis for compensation and to audit the selected firm, it usually takes seven months after A/E selection before the Notice To Proceed (NTP) is issued.  The rest of the design phase includes a number of required contract submittals and approvals, which create more delays in the design process.  This is due to the required actions that the design team must perform on the submittals, and the number of agencies that are required to review the design, creating a significant delay before the A/E firm is authorized to proceed to the next submittal.   

Included in these submittals are studies an other designs that may be required, the Value Engineering (VE) Study, the Constructablitiy Study, and the Comprehensive Interior Design (CID) Package.  The VE Study is accomplished early in the design phase, and not only takes time to complete, but may also create a change in the design direction.  The Constructability Study also occurs early in the design phase, and is updated at the conclusion of the design effort.  It also lengthens the design period.  If requested, the final design may also include a CID Package.  This design establishes the furniture and accessory selection, layout and identification. It may also establish documentation for the procurement of these items.  Because the CID adds another design requirement, it adds to the length of the overall design effort. 

Bidding Phase

The bidding can occur when the final design has been completed and approved.  For most projects, it is nearly eight years from the time the planning phase showed the need for a medical construction contract to the point where the contract is bid and awarded.  The contract is awarded through a competitive bidding process and usually awarded as a lump-sum contract. Competitive bidding seeks to find the lowest reasonable (and responsive) price for the project through competition for the work.. (13)  Advertising for bidders is accomplished through the Commerce Business Daily.  The bid period can last up to 8 weeks, depending on the size of the job.  During this period, each potential bidder receives copies of all the documentation produced in the design phase.  

Once the bids have been received and the best bid selected, the funds must be procured for the award.  This process can also take a few weeks, but once the funds have been received, the contract can be awarded.  Following award, the Notice To Proceed must be issued, which usually takes another couple of weeks.  From that point, the contractor has thirty days to begin work.  

Construction Phase
Most military medical construction projects last two to three years, but usually lasts longer than planned.  There are a number of reasons from change orders, to the complexity of the projects, to coordination problems.

Change orders can occur for a number of reasons.  The most common in the military medical construction are:  (14)

· Design errors

· Availability of materials or equipment

· Change in the owner’s requirements

· The uncovering of unknown or undisclosed existing conditions

· Value Engineering

· Change in designers preference

· Coordination with equipment/material vendors

· Defective specifications

· Lack of coordination among design disciplines

· Incomplete design
It is safe to say that medical construction projects are some of the most complicated in the construction industry.  From the myriad of codes and regulations required, to the complexity of the utility and equipment systems, the design and construction effort required to complete a medical facility is complex.  Unfortunately, this complexity becomes a problem to the traditional design-bid-build deliver system and lump-sum contract, which is not flexible or responsive enough to deal well with it.  The complexity of the project alone results in errors that lead to claims.  In addition, complex projects require a lot of coordination, which is not consistent with the traditional process, leading to more contractor claims.  

As previously stated, the traditional process does not lend itself to a lot of coordination.  But considering the number of military agencies involved in the process, along with the vast number of construction elements, personnel, equipment, material and systems, it is evident that successful coordination is crucial.  Without the proper coordination within the delivery system to manage the overall process, problems between agencies and elements occur, creating complications and delays in the contract schedule.

The traditional design-bid-build delivery system and the lump-sum contract may not be the most efficient process available for the type of construction contracts being awarded in the military medical construction program.  But, considering the complex Air Force medical facility acquisition process, it will probably not be changed in the near future.  The next section reviews this acquisition process in more depth and provides the documents that DOD and the Air Force provides as guidance for the process. 
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