



Christopher Design/Build Project



The Project Plan:



Snyder Engineering Associates, a full-service engineering and construction company, has been selected to design and build a manufacturing building for a client, Christopher Development Company.  This building will accommodate a fabrication area, office space, as well as maintenance and storage areas.  Christopher wants this project to start no later than October 2, 1995, and be ready for occupancy by April 22, 1996, a total duration of 29 weeks.  A budget of $2.4 million has been authorized for this project.



From past experience Snyder Engineering realizes that a 29-week deadline can only be met by working an accelerated seven-day-a-week schedule.  Furthermore, to use time most effectively, Snyder needs to exercise selected project management techniques to prepare an effective plan and schedule so that this project can be completed on time and within budget.



In addition to developing the project plan and schedule, the team members will be charged with (1) generating a cost budget schedule for proper and timely disbursement of funds, and (2) allocating resources, including personnel, skilled labor, material, and equipment.  They will be responsible for setting up a communication system that will allow periodic monitoring of the project’s status to ensure its successful completion.





Planning the Project



Planning this project will follow four procedural steps:  establishing objectives, defining the required activities, dividing those activities, and constructing the 

W BS.





Step 1:  Establish Objectives.  Usually set by higher management, these are the major objectives:  project start and completion dates; project cost budgets; and the expected product or results.  The timing objectives may also contain interim timing objectives (generally known as milestones) that must be met to achieve the completion date.  The figure below shows a display of the main objectives, milestones, and the sections responsible for completing those objectives.  (This completes Step 1, a-c of the planning process.)



Objectives/Milestones�Date�Responsibility��Start Project�October 2, 1995�Project Manager��Complete building design;

start phase I building construction�January 22, 1996�Engineering Manager

Construction Manager��Start mechanical and electrical equipment installation�February 12, 1996�Engineering Manager

Construction Manager��Start phase II building construction�March 25, 1996�Engineering Manager

Construction Manager��Complete project�April 22, 1996�Project Manager��



Step 2:  Define the required activities.  Once the objectives are authenticated, the next step is to identify the jobs or activities needed to complete the project.  Identifying the activities is done by those persons and/or divisions noted on the objectives and others who have the most knowledge and experience of the work to be done.  This step is quite an effort to complete - it is essentially a checklist of the work to be done - and can be time-consuming if it is to be thorough.  For complete particulars, the project team prepared a work description for each activity to allow for a more complete understanding of the project.  (Step 2a of planning process)





Activity�Description��1.  Design structural steel�Design and detail the structural steel based upon the building design and the owner’s requirements.��2.  Fabricate and erect          

     structural steel�Fabricate structural steel based upon the design; erect steel when fabrication is complete.��3.  Design building�Upon review of owner’s requirements, design building concurrent with structural steel design.��4.  Design mechanical 

     equipment�Upon review of owner’s requirements, design appropriate mechanical equipment.��5.  Construct phase I�After building design and structural steel are completed, construct the building “shell”:  roof, siding, floor slab.��6.  Construct phase II�After the building “shell” is “closed in”, start phase II:  installation of the building mechanical, electrical, and interior items.��7.  Fabricate mechanical 

     equipment�Upon completing design of the mechanical equipment for the building, solicit bids, negotiate, and award contracts for best proposals to fabricate and deliver mechanical equipment.��8.  Install mechanical and 

     electrical equipment�Start installation of mechanical and electrical equipment when phase I is complete and mechanical and electrical equipment is on site.��9.  Design electrical 

     equipment�When design of the building and mechanical equipment items is essentially complete, start design of electrical equipment, power requirements, lighting, and electrical accessories for mechanical equipment.��10.  Procure electrical 

       equipment�Upon competing design of the electrical equipment, solicit bids, negotiate, and award contracts for best proposals to fabricate and deliver electrical equipment.��11.  Design interior items�Architectural designs for interior work - building offices partitions, window and door treatments, office equipment, etc. - can begin concurrently with building design and after mechanical equipment designs are essentially complete.��12.  Procure interior items�Upon completing interior item designs, solicit bids, negotiate,  and award contracts for best proposals to manufacture and deliver interior items.��13.  Install interior items�When interior items are delivered, install concurrent with phase II construction.��



Step 3:  Divide activities into work groups.  To assist in determining relationships between activities, it is desirable to first group the closely related functions under major categories or divisions.  Setting them up in logical groupings simplifies the task of determining how the jobs relate to each other.  (Steps 2b-c of planning process)













�

Major Sections of Work��Structural��Design structural steel��Fabricate and erect structural steel��Building��Design building��Construct phase I building��Construct phase II building��Mechanical��Design mechanical equipment��Fabricate mechanical equipment��Install mechanical and electrical equipment��Electrical��Design electrical equipment��Procure electrical equipment��Architectural��Design interior items��Procure interior items��Install interior items��



Step 4:  Construct the Work Breakdown Structure.  The WBS amplifies Step 3 by graphically setting up the groupings in the form of an organization chart.  Listed under each group are the work assignments (or activities) needed to complete this specific group.  Persons (or departments) responsible for each major assignment can also be shown (as an option) on the WBS chart. 
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Constructing the Precedence Diagram



Below is a description of each activity and its timing estimates:



Activity�Description�Time

(Weeks) ��A�Design structural steel�2��B�Fabricate and erect structural steel�13��C�Design building�6��D�Construct phase I building�10��E�Construct phase II building�6��F�Design mechanical equipment�4��G�Fabricate mechanical equipment�9��H�Install mechanical and electrical equipment�2��I�Design electrical equipment�7��J�Procure electrical equipment�6��K�Design interior items�6��L�Procure interior items�4��M�Install interior items�10��



Activity-on-Node:



1.  Design structural steel (A) must be completed before Fabricate and erect structural steel (B) is started.
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��2.  Design structural steel (A) can begin and run concurrently with Design building (C) and Design mechanical equipment (F).
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3.  Fabricate and erect structural steel (B) and Design building (C) can be done concurrently and must be completed before Construct phase I building (D).
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 The following is rest of the information needed to complete the process planning diagram.



Fabricate mechanical equipment (G), Design electrical equipment (I) and Design interior items (K) cannot begin until Design mechanical equipment (F) has been completed.

Procure electrical equipment (J) cannot start until Design electrical equipment (I) finishes.

Install mechanical and electrical equipment (H) cannot begin until Fabricate mechanical equipment (G) and Procure electrical equipment (J) are completed.

Construct phase II building (E) cannot begin until Construct phase I building (D) and Install mechanical and electrical equipment (H) are completed.  

The following is the sequence for the architectural activities:  Design interior items (K), Procure interior items (L), and Install interior items (M).  Each activity must be completed before the next can begin.





The Final Planning Diagram
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THE PROJECT SCHEDULE



Time estimates, the basis for calculating the scheduled timing, need to be placed with the corresponding activity on the project planning diagram.  (See numbers inside nodes on the above diagram.)  



The schedule for each  project activity will initially consist of its earliest start and latest finish times and total float value.  Once the earliest start computations are complete, the project duration can be evaluated.



�

Calculating the Earliest Start and Finish Time



The earliest start time is the earliest possible time an activity can begin without interfering with the completion of any of the preceding activities.



Use the following guidelines when calculating the earliest start times for project activities:



Commence calculating earliest start times with the beginning node of the project planning diagram.  

If a node has only one preceding activity, the earliest start time is determined by adding the earliest start time of the preceding activity to the time estimate for the same preceding activity.

If there is more than one preceding activity, the earliest start time calculation is made through each of the activities.

The largest sum total is the earliest start time for the node.



The earliest finish time for each activity is calculated by adding the earliest start time to the individual duration.





Calculating the Latest Finish Time



The latest finish time is the latest time an activity can be completed without delaying the end of the project.  These guides should be applied in determining the latest finish times for the project:



The project duration must first be determined by calculating the early start times.

The project duration is the latest finish time of the last node of the project.

The calculation of latest finish times involves working from the end node back through each node to the first node in the project.



If the duration for a project is 29 weeks and the last activity (Construct phase II building) requires 6 weeks, the latest finish time is calculated via each arrow and the smallest result is through each node to the end of the diagram.



The latest start time for each activity is calculated by subtracting the individual duration from the latest finish time.



The plan and schedule thus far indicate that timing objectives can be met, so the plan can be continued without any changes or adjustments.





Float:



The float feature is one of the most important facets in project management.  Its importance in project scheduling is that it identifies the activities that have optional starting and finishing dates.  These activities have total float, which is the difference between the time available for performing a job and the time required for doing it.

�

Available time = latest finish time - earliest start time



Required time = time estimate for completing the activity



Total float is the most important part of the scheduling process, especially in controlling the project.  Floats are examined very closely to determine the effect on critical items if the project shows signs of moving away from the schedule.  Any project activities that have zero float (no available float time) must stay on the prescribed schedule.  Any delay of those activities directly affects the project duration date.





Total float tabulation :





���Description�Latest Finish Time�Earliest Start Time�Time Estimate    

  for Completing Activity�Total Float��Design mechanical equipment  (F)�6�0�6�0*��Design electrical equipment  (I)�10�6�4�0*��Procure electrical equipment  (J)�17�10�7�0*��Install mechanical and electrical equipment  (H)�23�17�6�0*��Construct phase II building  (E)�29�23�6�0*��Design structural steel  (A)�7�0�2�5��Design building  (C)�17�0�13�4��Fabricate and erect structural steel  (B)�17�2�10�5��Construct phase I building  (D)�23�13�6�4��Fabricate mechanical equipment  (G)�17�6�9�2��Design interior items (K)�15�6�2�7��Procure interior items  (L)�19�8�4�7��Install interior items  (M)          �29�12�10�7��*Critical path items





Tabulated Schedule:



For a complete schedule each project activity needs the earliest start, latest finish dates, the latest start, and earliest finish dates.  All of these dates will provide all of the available scheduling options. 

���

�Time�������Description� (Weeks) �Start�Finish�Start�Finish�Total Float��Design structural steel (A)�2�0�2�5�7�5��Design building  (C)�13�0�13�4�17�4��Design mechanical equipment  (F)�6�0�6�0�4�0*��Fabricate and erect structural steel  (B)�10�2�12�7�17�5��Construct phase I building  (D)�6�13�19�17�23�4��Design electrical equipment  (I)�4�6�10�6�10�0*��Fabricate mechanical equipment  (G)�9�6�15�8�17�7��Design interior items  (K)�2�6�8�13�15�7��Procure electrical equipment  (J)�7�10�17�10�17�0*��Install mechanical and electrical equipment  (H)�6�17�23�17�23�0*��Construct phase II building  (E)�6�23�29�23�29�0*��Procure interior items  (L)�4�8�12�15�19�7��Install interior items (M)�10�22�22�29�29�7��



Constructing the Bar Chart Time Schedule



The bar chart time schedule can be plotted once the tabulated schedule is completed.  The procedure for constructing this bar chart is as follows:



Set up a date format the project.

Use the earliest start and finish time for each project activity.

The length of the bar is the duration of each activity.

Plot one activity per line.



�Activity����Weeks������1 2 3 4 5�6 7 8 9 10            �11 12 13 14 15�16 17 18 19 20�21 22 23 24 25    �26 27 28 29 30        �31 32  33 �����Design structural steel  (A)����������Fabricate and erect structural steel  (B)����������Design building (C)����������Construct phase I building  (D)�����������Design mechanical equipment  (F)�����������Design electrical equipment  (I)�����������Procure electrical equipment  (J)�����������Install mechanical and electrical  equipment  (H)�����������Construct phase II building  (E)����������Fabricate mechanical equipment  (G)����������Design interior items  (K)����������Procure interior items  (L)����������Install interior items  (M)���������

* Critical Path Activities�Project Control - Schedule:



For the Christopher Design/Build Project, at the end of Week 12 those involved met to review the schedule. The review finds the timing of several activities has deviated from the planned schedule.





	Activity		                      Duration (Weeks)     

		                                  original      Revised

�	Design structural steel	            2	      4

	Design building	                       13	     16

	Design electrical equipment *     4	       6

	Procure interior items	            4	       8



Duration changes to the project schedule for the Christopher Design/Build Project:



				      Time               Earliest                   Latest               Total

	Activity                               (Weeks)         Start	Finish	     Start    Finish        Float



	Design structural steel    (was 2)   4	     0         2	        5	        7              5

	

	Design building              (was 13) 16	     0         13	        4	       17             4

	

	Design mechanical                     6	     0          6	        0	       4               0

             equipment

	

	Fabricate and erect                    10	     2          12	        7	       17             5

	structural steel	



	Construct phase I building          6	     13        19	        17	       23             4

	

	Design electrical             (was 4)  6	     6          10	        6	       10             0

	equipment

	  

	Fabricate mechanical                  9	     6          15	        8	       17             2

	equipment

	

	Design interior items                   2	     6          8	        13	       15             7

	

	Procure electrical                        7	     10        17	        10	       17             0

	equipment

	

	Install mechanical and                6	     17        23	        17	       23             0

	electrical equipment 

	

	Construct phase II building         6	     23        29	       23	       29             0

	

	Procure interior items       (was 4)8                8          12	       15	       19             7

	

	Install interior items                    10	     12         22	       19	       29             7

	





Resolving Problems:



The following activities noted with O float, especially those that contributed to schedule problems, are the first to be examined. While some of these activities were not necessarily affected by any changes, they nevertheless should be analyzed, as all of them are on the critical path that has extended the date of this project's completion to 31 weeks (2 additional weeks).

�

	Critical Activity	                                        Duration      Float

	Design mechanical equipment	                      6	          0

	Design electrical equipment	                      6	          0

	Procure electrical equipment	                      7	          0

	Construct phase 11 building	                      6	          0

	Install mechanical and electrical equipment     4	          0





Of the critical activities indicated Design electrical equipment took longer than scheduled to complete due to design changes. It is too late to address this delay, so any resolutions to correct the behind-schedule situation will need to involve other critical activities.



With two weeks needed to be eliminated from the durations of the three critical activitiesÑProcure electrical equipment (7), Install mechanical and electrical equipment (6), and Construct phase 11 building (6)Ñthese steps should be taken:



¥ Contact suppliers of the mechanical equipment and request deliveries one or two weeks earlier. Get firm delivery dates.



¥ Contact contractors of the Phase 11 building for possible work acceleration in some of their critical areas.



If these two steps are difficult to achieve, there is time to review other options. The advantage of the project control approach, using the early warning system, is that it allows time to resolve the problemsÑaction to resolve is being taken at week 12 of the project and the duration is 17 weeks away at week 29.





PROJECT COSTS



The costs finally developed for the Christopher Design/Build Project are as follows:



Activity�Total Cost�Duration (Weeks)�Cost/Week��Design structural steel�$  40,000�2�$20,000��Design building� 420,000�13�40,000��Design mechanical equipment�120,000�6�20,000��Fabricate and erect structural steel�220,000 �10�22,000��Construct phase I building�420,000 �6�70,000��Design electrical equipment� 80,000�4�20,000��Fabricate mechanical equipment� 90,000�9�10,000��Design interior items� 40,000�2�20,000��Procure electrical equipment� 40,000 �7�5,714��Install mechanical and electrical equipment�200,000�6�33,333��Construct phase II building�450,000�6�75,000��Procure interior items� 40,000�4�10,000��Install interior items�240,000 �10�24,000��













The Cost Schedule



Using the cost schedule instructions, the resulting cost schedule for this project is the following:

�Project Activity�Activity Time�Unit Cost�Total Activity��Period�(Description)�(Weeks)�(Per Week)�Costs��0-5�Design structural steel�2�$20,000�$40,000���Design building�5�40,000�200,000���Fabricate and erect structural steel�3�22,000�66,000���Design mechanical equipment�5�20,000�100,000���Total 0-5���406,000��6-10�Design building�5�40,000�200,000���Fabricate and erect structural steel�5�22,000�11,000���Design mechanical equipment�1�20,000�20,000���Design electrical equipment�4�20,000�80,000���Fabricate mechanical equipment�4�10,000�40,000���Design interior items�2�20,000�40,000���Procure interior items�2�10,000�20,000���Total 6-10���510,000��11-15�Design building�3�40,000�120,000���Fabricate and erect structural steel�2�22,000�44,000���Construct phase I building�2�70,000�140,000���Procure electrical equipment�5�5,714�28,571���Fabricate mechanical equipment�5�10,000�50,000���Procure interior items�2�10,000�20,000���Install interior items�3�24,000�72,000���Total 11-15���474,571��16-20�Construct phase I building�4�70,000�280,000���Procure electrical equipment�2�5,714�11,248���Install mechanical and electrical equipment �3�33,333�99,999���Install interior items�5�24,000�120,000���Total 16-20���511,427��21-25�Install mechanical and electrical equipment �3�33,333�99,999���Construct phase II building�2�75,000�150,000���Install interior items�2�24,000�48,000���Total 21-25���297,999��26-29�Construct phase II building�4�75,000�300,000���Total Project Costs���$2,500,000*��



�

Adjusting the Cost Schedule



Upon reviewing the cost distribution graph (shown below) for the Christopher Design/Build Project, the contractor has decided that costs incurred in the period between weeks 16 and 20 are more than the funds that can be made available for that period. In the business world, this is known as a period of tight cash flow because of a high outflow of expenses and an inadequate revenue inflow.



�� EMBED MSGraph.Chart.5 \s ���



To ease this situation, the existing cost schedule (developed with the early start time schedule) can be adjusted. Investigating the late start schedule (using the same procedure as the early start schedule) shows that the cash flow can be relieved without jeopardizing the project completion date.



A helpful suggestion to simplify preparing the late start cost distribution graph is to identify the float times of the project activities on the bar chart cost schedule. At times this can provide an early idea of whether the late start schedule has adequate opportunity for necessary adjustments.



For example, when examining possible candidates for adjustments in the Christopher Design/Build Project, Install interior items stands out because of its high cost and large float value. By pushing this project item to its latest start/ latest finish time (which will not affect the project completion time), this not only helps yield a more uniform cash flow but permits much of the interior work to be completed near the end of the project, thereby avoiding possible damage from other work areas.



The revised five-week schedule reflecting the change in the time schedule of Install interior items is shown compared to the original schedule is shown as follows: 



�Total Costs���Weeks�Original�Revised��0-5�$406,000�$406,000��6-10�510,000�510,000��11-15�474,571�402,571��16-20�511,427�415,427��21-25�297,999�369,999��26-29�300,000�396,000��





Therefore, the revised cost schedule looks like the following:



�Project Activity�Activity Time�Unit Cost�Total Activity��Period�(Description)�(Weeks)�(Per Week)�Costs��11-15�Design building�3�40,000�120,000���Fabricate and erect structural steel�2�22,000�44,000���Construct phase I building�2�70,000�140,000���Procure electrical equipment�5�5,714�28,571���Fabricate mechanical equipment�5�10,000�50,000���Procure interior items�2�10,000�20,000���Total 11-15���402,571��16-20�Construct phase I building�4�70,000�280,000���Procure electrical equipment�2�5,714�11,248���Install mechanical and electrical equipment �3�33,333�99,999���Install interior items�1�24,000�24,000���Total 16-20���415,427��21-25�Install mechanical and electrical equipment �3�33,333�99,999���Construct phase II building�2�75,000�150,000���Install interior items�5�24,000�120,000���Total 21-25���369,999��26-29�Construct phase II building�4�75,000�300,000���Install interior items�4�24,000�96,000���Total 26-29���$ 396,000  ��



This procedure will be used during the course of the project if critical project activities with relatively high costs appear to be deviating from the original schedule. Those controlling project funds will closely observe how they affect cash flow during the rest of the project.



�The following is the executive highlights for this project:
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RESOURCE PLANNING



The following objectives were set to illustrate the manual method for personnel scheduling and the leveling procedure:



¥ The project duration must remain at 29 weeks.



¥ The number of personnel allocated for this project includes 8 engineers, 15 designers, 6 architects, and 30 skilled personnel.



¥ A reasonable constant crew size should be maintained within the allowable limits, minimizing peaks and valleys of demand.



¥ Overtime should be kept at a minimum.





As a basis for planning, a number of previously developed documents are needed:



¥  The project planning diagram can be used to show the personnel required to complete each activity.  Under each node, place the daily requirements of engineers, designers, architects, and skilled personnel.



¥ Use the total float calculations to highlight the critical and noncritical activities. Investigating one or two activities with the largest float at the onset for scheduling adjustments may be all that is needed to resolve any leveling problems.



¥ To aid in beginning the personnel leveling operation, place the daily personnel requirements for each activity under its respective bar on the bar chart time schedule. Start with the early start schedule, the preferable schedule for setting a project in motion.
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¥ Total for each week, as shown in the tabular format, the average daily number of engineers, designers, architects, and skilled personnel. It is the first examination of the personnel loadings (total number of personnel needed daily) for the project reflecting the early start schedule. This initial loadings analysis reveals that the personnel at various periods during the project are appreciably higher than the allowable supply for this project. Most significant are the designers and skilled personnel.



Weekly average daily personnel tabulation of early start schedule:                                                        

Week�1�2�3�4�5�6�7�8�9�10�11�12�13�14��Engineers (EN)�12�12�11�11�11�11�13�13�13�13�11�11�10�7��Designers (DE)�22�22�8�18�18�18�34�34�28�28�21�21�17�5��Architects (AR)�4�4�4�4�4�4�8�8�6�6�6�6�6�2��Skilled Personnel (SP)���10�10�10�10�10�10�10�10�10�10�12�32��

Week�15�16�17�18�19�20�21�22�23�24�25�26�27�28�29��Engineers (EN)�7 �5 �5 �7 �7 �4 �4 �4 �4 �5 �5 �5 �5�5 �5��Designers (DE)�5 �1 �1��������������Architects (AR)�2�2�2�2�2�2�2�2���������Skilled Personnel (SP)�32�32�32�48�48�28�28�28�16�20�20�20�20�20�20��



¥ The required number of designers exceeds the authorized supply (15) during 13 of the 17 weeks. The heaviest demand occurs during the first half of the Christopher Design/Build Project. The available 15 designers do not match up to a peak demand of 34 for two weeks, 28 for two weeks, and 24 for another two weeks. These are concerns that need analysis and need resolution.



¥ Also a concern is the need for available skilled personnel, which peaks at 48 for two weeks. At other periods the supply can handle the demand, but demand is questionable for various periods during the length of the project.



Personnel/Labor Planning



The irregular demand for both designers and skilled personnel over extended periods suggests the impracticability of adjusting schedules of individual activities. It would be more desirable to investigate the resource situation when all activities are scheduled at their latest start times.  



To check the requirements at the latest start schedule, use the same procedure as outlined above.  The completed check can begin with looking at a bar chart which shows the average daily personnel requirements for each activity scheduled at its latest start date. 
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The table below shows each week’s average daily requirements of engineers, designers, architects, and skilled personnel when the project is scheduled at the latest start.  This schedule appears to have a more feasible personnel allocation than the early start schedule:



Loadings when using the latest start schedule are an improvement over the earliest start schedule.

Designer demand is still high, but to a lesser degree.  The number of designers required during peak periods drops from 34 when using the early start schedule to 28 when using the late start schedule.

Skilled personnel allocation during peak periods are the same with both schedules.  However, the late start schedule allows for a more consistent demand compared to the erratic demands of the early start schedule.





Weekly average daily personnel tabulation of late start schedule:                                                        

Week�1�2�3�4�5�6�7�8�9�10�11�12�13�14��Engineers (EN)�4 �4 �4 �4 �10�12�12�11�13�13�11�11�11�11��Designers (DE)�4 �4 �4 �4 �16�24�28�22�26�26�19�19�19�27��Architects (AR) �(�(�(�(�4�4�4�4�4�4�4�4�4�8��Skilled Personnel (SP)�(�(�(�(�(�(�(�10�10�10�10�10�10�10���

Week�15�16�17�18�19�20�21�22�23�24�25�26�27�28�29��Engineers (EN)�11�11�11�7 �7 �7 �7 �7 �7 �5 �5 �5 �5�5 �5��Designers (DE)�27�21�21�2�2��(�(�(�(�(�(�(�(�(��Architects (AR)�8�6�6�2�2�2�2�2�2�2�2�2�2�2�2��Skilled Personnel (SP)�10�10�10�36�36�48�48�48�48�32�32�32�32�32�32��



While there already appears to be enough support for the late start schedule, the analysis  needs to continue for further assistance.  Another check is to compare the additional personnel hours (and thus additional costs) that either schedule may incur.



























































Source:  Spinner, M. Pete.  Project Management.  Prentice Hall, 1997.
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Template for recording earliest start time, earliest finish time, latest finish time and latest start time.
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CHRISTOPHER DESIGN/BUILD PROJECT

Reporting Date:  Week 15

Indicated Cost Outcome Report

Executive Highlights



Project is 50% complete

Project expenditures (commitments) to date:  67% of authorized (budgeted) amount

Project expenditures are $141,230 (5.9%) over authorized budget

Outstanding project activities with highest overruns:

									   Overrun                                 

        	Project  Activity						Variance ($)	Variance (%)

	Fabricate and erect structural steel				   (24,420)	       (11.1)		Procure electrical equipment				     (5,740)	        (14.3)		Install mechanical and electrical equipment			    (40,000)	        (20.0)

	Construct phase II building				    (67,000)	        (15.0)

	Install interior items					    (66,480)	        (27.7)

								  (204,120)

Recommendations to reduce overruns:

	Project Activity				Recommendations

Fabricate and erect structural steel	Work is essentially complete.  Very little	$   0.00	

						opportunity to reduce overrun.

Procure electrical equipment		Same situation as structural steel.		     0.00

Install mechanical and electrical		Defer installation of nonessential 		

	      equipment				equipment until after the project.		(23,000)

Construct phase II building		Revise bid package to show reduction	

						in scope of work.				(70,000)

Install interior items			Defer nonessential work until after		

						project is complete.			(50,000)

					Total variance reduction:			             ($143,000)



Project team developing details on variance reduction recommendations.

	      Status to be included with next report.
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