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TECHNICAL ASSIGNMENT ONE 

Justin Green - CM 
 

 

 

EXECUTIVE SUMMARY 

Technical Assignment One is intended to familiarize an individual with the conditions under which the 

University Sciences Building is constructed and the scope of work required for completion.  This report 

will provide a background of the existing conditions and project constraints that affect both the design 

and construction process. 

The University Sciences Building is a mixed use facility that will house both students and faculty of the 

university.  It includes 39 research and teaching laboratories for bio-medical engineering, biology, 

chemistry, and fossil preparation.  This 138,000 square foot building also houses 8 educational 

classrooms, a small auditorium seating 240 students, and a wing dedicated to both administrative and 

faculty support. 

This report will take an in depth view of the building’s basic systems, including a unique type of precast 

concrete used in combination with cast-in-place concrete, as well as a living, breathing biowall that 

spans the entire height of the facility’s atrium space.  A cost and schedule breakdown will be given on 

these systems as well as any client concerns that may be present.  Along with building system 

information, this report will also touch on the existing and local site conditions that are present and the 

challenges that come with construction in a major U.S. city. 

After analyzing the information within the report, a major emphasis has been placed on the description 

of building systems and the sequencing of these systems.  Existing conditions have a huge influence on 

the planning and success of construction. 

The largest challenge present with construction lies in pleasing the owner and meeting the sustainable 

goals set towards achieving LEED Gold Certification.     
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BUILDING SYSTEMS SUMMARY 

 

 

 

 

 

 

 

 

Demolition  

The only demolition required for the University Sciences 

Building project was the existing parking lot that 

covered most of the building’s footprint.  The shaded 

area in Figure 2 above shows the size and positioning of 

the parking lot to be demolished. 

Structural Steel Frame 

While most of the building is supported by a concrete 

frame and shear walls, the upper penthouse levels are 

supported by a steel frame with moment connections 

(see Figure 3).  Sizes of members include W8x40, 

W8x48, W8x67, and W12x65.  Connection details are 

shown in Figures 3, 5, and 6. 

 

 

 

 

 

YES NO WORK SCOPE 

x  Demolition Required? 

x  Structural Steel Frame 

x  Cast-In-Place Concrete 

x  Precast Concrete 

x  Mechanical System 

x  Electrical System 

x  Masonry 

x  Curtain Wall 

x  Support of Excavation Figure 2:  Arial View of the Site 

Figure 1:  Building Systems 

Figure 3:  Steel Connection Details 

Figure 4:  

Northern Facing 

Exterior 
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One feature that is typically present in buildings today is the use of a composite floor slab.  The 

University Sciences Building utilizes this construction technique in situations where steel decking is 

present with cast-in-place concrete resting on top.  By rigidly joining the two systems together (steel and 

concrete), the resulting system is stronger than if the two were independent of one another.  While 

concrete is great in compression but poor in tension, the steel members are strong when in tension.  See 

the composite slab detail in Figure 7 below.  

 

 

 

 

A tower crane was utilized on this project to erect all of structural steel members.  This tower crane was 

also used for the cast-in-place concrete.  It was located in the center of the University Sciences Building’s 

atrium space. 

Figure 5:  Moment Connection @ Column Support Figure 6:  Moment Connection @ Girder Support 

Figure 7:  Composite Slab Detail 
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Cast-In-Place Concrete 

Reinforced cast-in-place concrete was used for the University Sciences Building’s drilled caissons, grade-

beams, foundation walls, slab-on-grade, columns, beams, and elevated slabs. 

A smoothed-formed finish was used for all of the building’s cylindrical columns because they will remain 

exposed to public view when the project is completed.  Any other permanently exposed concrete within 

the building also require a smooth finish and that all corners/edges be chamfered. 

All of the elevated slabs within the building are supported by the filigree precast slabs (see precast 

concrete directly below for description).  These filigree slabs replace the need for any wooden or metal 

formwork when placing concrete. 

As stated earlier, a tower crane (and bucket) was used when placing the concrete. 

Precast Concrete 

Filigree precast slabs have been implemented on this project.  Filigree slabs are essentially really thin 

concrete precast panels with prestressed reinforcement throughout.  They also act as the formwork for 

the cast-in-place concrete on site.  The slabs are first made off-site and then shipped to the jobsite for 

assembly and shoring.  Once secured, the second layer of concrete with reinforcing is placed on top of 

the precast panels.  This process can effectively and efficiently accelerate the construction of structures 

with improved physical and aesthetic properties.   

These precast slabs can also be considered as a sustainable feature because there are fewer materials 

wasted when forming the concrete slabs.   

 

 

 

 

 

 

 

 Figure 8:  Typical Filigree and Voided Slab Details 
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These filigree slabs (shown in Figure 8) are cast by Mid-State Filigree Systems, Inc. in Cranbury, NJ and 

the contractor installing these panels is Madison Construction.  Sequencing and connection details are a 

critical component of the installation of any type of precast concrete.   

Shop drawings indicate the same sequencing as the rest of the trades and systems on the jobsite.  

Installation starts at the southwest corner of the building, and progresses in a clockwise manner around 

the site.  These precast panels have also been installed using the tower crane located in the center of 

the atrium. 

Mechanical System 

There are 3 different areas of mechanical spaces with the University Sciences Building.  One mechanical 

room is located in the basement of the building, another room is located on the 5th floor of the building, 

and another two out of three wings of the building on the penthouse level are dedicated to mechanical 

space. 

All of this space is required to house the 2 Cooling Towers, 2 Chillers, 6 Heat exchangers, and 9 Air 

Handling Units (1 - auditorium, 4 - labs, 1 - offices, 1 - classrooms, 1 - atrium, and 1 - electrical/telecom). 

The type of air distribution system used within the building is a Variable Air Volume (VAV) system, which 

feeds exhaust air through the living biowall to be cleaned and recycled. 

The entire building will be sprinkled with a wet stand pipe system in place. 

Electrical System 

The power source for this building is coming from the adjacent university building (see Appendix D for a 

map of existing conditions) at 13.2 kV on a 15 kV medium voltage cable, and then stepped down to 

480/277V, (3 phase, 4 wire). 

The electrical system currently in place does not allow for many redundancies in power supply.  

However, if power were to go out for a limited period of time, there are emergency power and lighting 

distribution systems in place to continue feeding the building’s critical systems. 

Masonry 

The masonry used for the University Sciences Building’s exterior is non-load bearing.  Instead, the CMU 

walls act as a barrier to the outside elements.  Thicker and denser walls can better block the sounds of a 

major city.  As a result, the space within the building becomes a more private and intimate space for its 

occupants.  
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The masonry walls will be covered with 

insulation and a thin aluminum cladding 

(shown in Figure 9). 

The masonry walls are tied into the 

structure by bolted steel connections from 

a 3”x15”x‘X’ continuous bent steel plate 

that have been embedded into the cast-in-

place concrete slabs. 

All masonry was placed using the typical 

tube and plank scaffolding methods. 

Curtain Wall 

Diamond and Schmitt Architects have designed most of the building’s exterior with the use of masonry 

block and strips of glazing throughout.  However, there are a few places on the bottom floor and on the 

circular rotunda that have a curtain wall system.  The circular rotunda has 1/8” clear cricursa curved 

glass with argon gas filler and the remaining curtain walls are comprised of an outer and inner layer of 

1/4” clear tempered glass with a low-E coating and argon gas filler.  

Support of Excavation 

The only areas of the building that needed excavation were that of the northern wing of the building.  

Excavation in this area was needed for both the underground mechanical and electrical rooms, as well 

as the front half of the sloped auditorium.  The remaining foundation work did not require much 

excavation because the foundation consists of drilled concrete caissons. 

Excavation supports for the University Sciences Building consisted of steel soldier beams with wooden 

lagging.  The soldier beams were set in previously drilled holes, grouted around the base, and then 

excavated downward.   

 

 

 

 

 

Figure 9:  On-site Mock-up of the Exterior Wall 
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Green Features / LEED Certification 

The five story biowall located in the atrium of 

the building will act as a natural air filter to help 

remove harmful VOCs and CO2 levels from the 

air.  As air is passed through the wall, impurities 

are removed by the natural photosynthesis 

process of the plants. 

To feed the plants, water is pumped down the 

face of the wall and then collected in a basin at 

the bottom to be pumped back to the top of the 

biowall for recirculation.  Nutrients will be 

added periodically, but this system of 

ventilation and air purifying requires a very 

minimal amount of maintenance. 

The building was designed to feed the biowall with plenty of natural daylight.  Skylights from above and 

windows on the south face of the building allow for healthy growth of the plants that will be used.     

The biowall allows for air within the building to be constantly recycled.  In many ways, this is better than 

most of the ventilation systems used today.  The quality of the air is better because it will be cleaner 

then the city air that would typically be introduced into the “clean” air supply.  You also no longer need 

to re-heat or re-cool the air within the space.  With the air being cleaner and more comfortable, its 

occupants will feel healthier and possibly be more productive.  The aesthetics of the space alone 

contribute to the comfort of the occupants. 

 

The University Sciences Building is currently on pace to receive LEED Gold Certification upon 

completion. 

 

 

 

 

 

 

 

Figure 10:  Typical Filigree and Voided Slab Details 
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PROJECT SUMMARY SCHEDULE 

*See APPENDIX A for the Project Summary Schedule 

Design 

The University Sciences Building was bid out in the traditional Design-Bid-Build fashion.  This means that 

there was very little to no overlap between the design and construction phases of the project.  It is 

because of this that Turner Construction is unaware of the specific details in the procurement and 

design of this facility.  In comparison with other facilities of the same occupancy type and location, it 

was determined that the design phase of the project was in the vicinity of 1 year, or 260 work days. 

Members of the construction team are also unaware of the exact time frame of when the design was 

put out to bid and when the team was awarded the project.  Most construction projects have a typical 

contractor selection period of about a month and a half, resulting in the duration of 35 work days for the 

bid and award of the CM @ Risk (For description, see project delivery system section of report). 

Lastly, a major time commitment of any project startup is the permits and approvals needed to begin 

construction.  When researching typical permit request and approval durations in the area, it was found 

that construction permits can take anywhere from 15 to 90 days depending on what type of permit is 

being requested.  This is what you see in the final line item of the preconstruction phase (Reference 

Appendix A). 

Construction 

 Sequence  

The major sequence of work on this project is 

such that construction starts on the first floor 

and raises one floor at a time in a clockwise 

rotation until the penthouse is reached (see 

Figure 11).  This is similar to a Short Interval 

Production Schedule (SIPS) schedule where 

each trade or task is given a particular area of 

the floor in which each individual trade is 

allowed 5 days to complete their particular task 

before moving onto the next area.  This type of 

schedule brings an assembly line approach to 

construction.  However, SIPS schedules only 

work if there is some kind uniformity to the 

floor layouts and square footage of each area. 
Figure 11:  First Floor Layout Showing Sequence 
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Activity Breakdowns 

Foundation work has been broken down into Concrete Piles, Grade Beams & Pile Caps, and 

Foundation Walls for the purposes of this first Technical Assignment.  These make up the 

majority of the University Sciences Building foundation work.  The foundation itself is comprised 

of 75 drilled caisson piers with grade beams resting on top. 

Superstructure can be broken down into concrete slabs & columns and steel located in the 

penthouse level(s).  The concrete slab process in this building is unlike most.  Turner utilizes a 

filigree precast slab and beam system with a layer of cast-in-place concrete on top (see Building 

Systems for more detail). 

Finishes have been broken down into Electrical, Lighting, Mechanical, Plumbing, Fire Protection, 

Drywall, Paint, and Elevator subtasks.  This is the bulk of any construction project and 

coordination between the different trades is critical. 

Key Milestones / Impacts 

Duration of construction for the University Sciences Building is from September 9th, 2009 (notice 

to proceed), to July 1st, 2011.  This is a total duration of 473 days of construction and 385 days 

for preconstruction activities. 

To date, no major schedule impacts have been noted, and Turner is on track to have the building 

fully enclosed before this coming winter.  This is critical because building close-in before the 

winter months can equate to less money wasted in trying to heat the various spaces within the 

building.  Another sequencing strategy to note is that Turner will be filling the entire atrium 

space with scaffolding.  This can affect the time required to perform interior finishes by reducing 

the amount of time workers spend adjusting their positions in order to finish the work.  Less 

time spent moving around means more time working and better productivity levels. 

 

 

 

 

 

 

 

 



  

 

12 JUSTIN GREEN - TECHNICAL ASSIGNMENT ONE 

 

PROJECT COST EVALUATION 

The actual building construction cost for the University Sciences Building is currently around $50 Million.  

This cost is a close approximate of Turner’s lump sum value plus any change orders that have been 

accumulated to date. 

Project Parameters 

Total Square Footage:  138,000 SF 

Total Building Perimeter: 750 LF 

 

Construction Cost 

Actual:    $ 50,000,000 

Per Square Foot:  $ 362.32 per SF 

 

Total Project Cost 

Actual:    $ 70,000,000 

Per Square Foot:  $ 507.25 per SF 

 

Major Building Systems Costs and Cost per Square Foot 

MAJOR BUILDING SYSTEMS 

SYSTEM ACTUAL COST COST PER SF 

Concrete $ 5,800,000 $ 42.03 

Steel $ 800,000 $ 5.80 

Mechanical & Plumbing $ 14,000,000 $ 101.45 

Electrical $ 6,000,000 $ 43.48 

 

 

 

 

 

 

Figure 12:  Building System Totals  
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R.S. Means Square Foot Estimate 

*See APPENDIX B for the R.S. Means Costworks 2010 Breakdown 

Total Construction Cost 

Actual:    $ 31,046,000 

Per Square Foot:  $ 224.97 per SF 

*These numbers exclude design and construction fees. 

 

D4 Cost Estimate 

*See APPENDIX C for the D4 COST V9.5 Estimate Reports 

D4 Cost estimation is a database of differing project types, sizes, costs, and locations that can be used in 

comparing, adjusting, and scaling estimate values to better fit a project’s unique conditions.  Two case 

studies most resembling the University Sciences Building have been selected from the database and 

altered to best fit the conditions on this project.  

Case Study #1 - Law Enforcement Lab and Office Facility 

Total Construction Cost 

Actual:    $ 24,648,762 

Per Square Foot:  $ 178.61 per SF 

Total Project Cost 

Actual:    $ 25,495,012 

Per Square Foot:  $ 184.75 per SF 

 

Case Study #2 - Ezra Taft Benson Science Building 

Total Construction Cost 

Actual:    $ 17,592,308 

Per Square Foot:  $ 127.48 per SF 

Total Project Cost 

Actual:    $ 18,682,490 

Per Square Foot:  $ 135.38 per SF 
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Cost Comparison 

The difference in actual construction cost and the estimated cost of construction can be contributed to a 

variety of reasons. 

A difference of $18 Million in construction costs can be contributed to the degree of difficulty that 

comes with this type of facility.  The filigree precast slabs used in the University Sciences Building is a 

special type of floor/beam construction that requires a higher level of expertise.  The implementation of 

a 5-story living biowall along with other LEED accreditation points can also increase the overall cost of 

design and construction.   

Other factors that can contribute to the difference in pricing include location and occupancy type.  The 

39 research and teaching laboratories require a large mechanical system to handle the HVAC loads 

within the spaces.  A mechanical system with 9 Air Handling Units could be a large reason for the 

difference in pricing.  From a location and site logistical point of view, the fact that the building is 

located in a major city in the Northeastern United States puts a premium on the cost of labor and 

materials used.  

RS Means online Costworks estimate was the closest to the actual cost of construction.  However, 

limited selection of facility types and building systems decreases the overall accuracy of the estimate.  

Furthermore, it was difficult to accurately determine the proper building additives and their 

corresponding quantities.  Things like the number of desks, counters, sinks, etc. have a huge impact on 

the cost of building materials used in a facility that houses both classrooms and laboratories. 

The D4 COST estimate was the farthest form the real cost of construction.  This is due in part to the 

limited selection of projects in the database, the lack of comparable projects to this type of facility, and 

the fact that the program doesn’t account for mixed use facilities. 

In general, a Square Foot Estimate’s degree of accuracy is  +/-  10% of the real cost of construction.  If 

the estimates performed could account for the factors mentioned above, these estimates would be 

closer to 10% of the final building cost.    
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SITE PLAN OF EXISTING CONDITIONS 

*See APPENDIX D for the Existing Conditions Site Plan created using AutoCAD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The site for the University Sciences Building is located in the heart of the University’s campus.  This 

means that vehicular and pedestrian traffic will be a concern during all phases of the project.  Whether it 

means blocking of street lanes or installing overhead protection, site safety has to be taken into serious 

consideration. 

Being in a city has its advantages and disadvantages.  One perk of this building’s location is the easy 

access to nearby utility lines.  Only a minimal amount of utility relocation is required for this facility.  

Existing utilities can be seen on the Site Plan under Appendix D.  Some of the major disadvantages 

include limited space for site storage and material deliveries.  This means that more thought has to be 

put into scheduling and material staging.  Less space outside of the building also typically equates to 

more congestion within the building. 

 

 

 

 

Figure 13:  Bing Map of USB in Northeastern U.S.  
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LOCAL CONDITIONS 

This university is located in one of the largest cities in the Northeastern United States.  Cities are well 

known for their stick-built steel buildings and large curtain wall facades.  This building is different in the 

fact that it is against the norm by utilizing a heavy concrete and masonry type structure with punch out 

windows. 

To make room for the new facility, old parking had to be demolished.  As with any city environment, site 

logistical planning at the start of the job is critical.  Employees must either ride the bus into work, or take 

the subway train that runs adjacent to the site.   

Site congestion and site traffic is another consideration that needs to be taken into account.  Turner 

must coordinate with the city and campus officials about when deliveries or construction will require 

street and sidewalk closings. 

The subsurface conditions for this site were explored by 

Geosystems Consultants, Inc. using a total of eight test 

borings (shown in Figure 14).   

The borings encountered fill at the surface, underlain by 

alluvium, residual soil/decomposed rock, and relatively 

intact bedrock.  Fill at the surface extended to depths 

ranging from 4 to 6 feet, but as much as 8 feet.  Alluvail 

soils are soils which were deposited by the action of 

moving water.  The amount of alluvium was found to be 

variable.  Residual soil is the result of complete in-place 

weathering and decomposition of the parent bedrock.  

Samples showed thicknesses of residual soil in the range 

of 5 to 12 feet.  Decomposed rock is derived from less 

developed in-place weathering/decomposition of the 

parent bedrock, and ranged from 4 to 11 feet in depth 

between boring samples.  Finally, bedrock was 

encountered at depths ranging from 25 to 34 feet. 

Groundwater depths were measured to be 13.7 feet and 18.4 feet in boring numbers B-1 and B-9, 

respectively.  The corresponding elevations are +28.6’ and 28.1’, respectively. 

Geosystems Consultants, Inc. determined that a conventional shallow-based spread footing would not 

be suitable for the University Sciences Building due to the magnitude of the column loads and the 

presence of uncontrolled fill, as well as, the underlying compressible alluvium and medium dense upper 

portion of the residual soil.  Thus, they recommended a deep foundation for the project. 

Figure 14: Soil Boring 

Locations  
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Geosystems concluded that drilled piers bearing on rock would be the most suitable foundation type.  

Drilled caissons can be installed with essentially no vibrations and would not exert any significant 

stresses on the adjacent subway tunnels. 

Recycling and waste removal capabilities are readily accessible within the city.  Because this is a LEED 

job, I would expect there to be some level of recycling and material re-use, however, I did not observe 

any substantial efforts applied during my site visit on 8/18/2010.  

 

 

CLIENT INFORMATION 

University Sciences Building will be another important addition to a university that is well known and 

well respected across the nation.  With the addition of this facility, the university will take one step 

closer to the forefront of universities taking an initiative in being more environmentally responsible with 

their buildings and their energy usage. 

The addition of this facility shows the university’s commitment to educational growth and learning.  The 

research generated from the facility will contribute to a better understanding of materials and systems 

on this planet. 

Cost, quality, schedule, and safety are some of the key areas of focus for this project.  Educational 

facilities have a very tight budget and a limited amount of governmental funding.  It is important that 

this building has a finial cost that reflects a high level of quality and craftsmanship at an originally agreed 

upon price of $70 million or less.  To meet this budget, the building must also finish by the summer of 

next year so that the building can be utilized for the following school year.  While cost, quality, and 

schedule are important, nothing is more important to this client than the safety of its students and the 

workers on site.   

As stated previously, the main concern for this owner is when the project will finish and if it will finish on 

time (before the next school year).  To do this, key sequencing tasks of the owner’s interest might 

include the timely installation of foundations, the placement of floor slabs, installation of key MEP 

systems and the lead time required for equipment, building close-in, and system commissioning. 

Keeping on schedule and under budget at a high level of quality will be the ultimate key to owner 

satisfaction.  A good owner relationship is crucial to the success of any construction project. 
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PROJECT DELIVERY SYSTEM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The project delivery system for the University Sciences Building is a traditional Design-Bid-Build with a 

Construction Manager (CM) at Risk.  In this process, Diamond and Schmitt Architects prepares a 

complete set of contract documents before bids are sent out for construction. 

Design-Bid-Build Advantages: 

Familiarity with the system, improving overall coordination between parties. 

The owner can get a firm fixed price before any work even begins. 

Allows for good competitive prices from the open market. 

Large design/construction staffs are typically unnecessary. 

 

Design-Bid-Build Disadvantages: 

No contractor feedback during the design phase. 

Can’t fast track the project, longer schedule durations. 

Figure 15:  Design-Bid-Build 

w/ CM @ Risk 
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The contractual relationships between the owner and the architects/engineers are that of a Cost-Plus-A-

Fee.  This simply means that the architect/engineer agrees to furnish a design for the project, and will be 

reimbursed a percentage of the overall cost of the building for their profit.  The remaining contracts are 

all considered Lump Sum.  These contracts allow for the lowest, most pre-qualified bidders on the 

market.  It is an agreement to perform the work for a fixed price regardless of the cost to the contractor. 

Turner and all of their subcontractors are required to provide proof of insurance, payment bonds, and 

performance bonds.   

This delivery system seems appropriate for this type of facility and this type of owner.  When an owner 

has the proper time to fully develop a set of plans, they can achieve the best possible pricing for the 

university.  This is a plus because of the limited funding universities receive from local and state 

governments.  Design-Bid-Build would not be very effective if there was a strict time frame for 

construction and for projects that need to be fast tracked (the start of construction before design is fully 

complete). 
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STAFFING PLAN 

 

 

Turner Construction staffs their projects differently from job to job depending on factors such as project 

type, cost, size, location, and experience.  Figure 16 shows the staffing for the University Sciences 

Building.   

Most organizations have a similar type of layout but with slight differences in job titles or descriptions.  

This organizational structure starts from the top down.  The Project Executive typically oversees a group 

of 3-5 projects in which they visit the jobsites on a weekly or monthly basis.  The Project Manager and 

everyone below him work on-site for most of, if not the entire duration of the project.  Some employees 

may get added as the work load increases, and some may be moved to other jobs when the project is 

coming to a close, but these individuals shown above are the core driver of the University Sciences 

Building.   

*See APPENDIX E for the Phased Staffing Plan, showing durations of all staff members involved. 

Other key players involved on this job include an Accountant, a Purchasing Manager, and a 

Preconstruction Manager who play a much larger role during the start-up of a construction project.  

Lastly, one of the most important positions on any construction staff is the Project and/or Local Safety 

Managers.  Nothing is more important than a workers safety and making sure that each worker gets 

home to his family at the end of the day. 

Figure 16:  Turner Staffing Plan 
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APPENDIX A - Summary Schedule 
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