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EXECUTIVE SUMMARY 

Technical Assignment Two is intended to analyze the key features of the project that affect the project 

execution of the University Sciences Building.  This project 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 contain a detailed project schedule that is more developed then the summary schedule 

developed in the first technical assignment.  This schedule is comprised of two hundred line items that 

summarize the key construction tasks and their relationships on the project.  Some of the larger 

challenges with construction will be discussed under the site layout portion of this technical report.  

Under this section, an in-depth analysis of site logistical planning during the building’s superstructure 

phase will describe some of the reasoning behind where items were placed on the jobsite, and how they 

could possibly be re-arranged to allow for better efficiency in layout around the building perimeter. 

Two estimates can be found in the later portion of the report.  The first is a detail structural estimate 

that breaks down the costs of steel and concrete within the building.  This estimate provided some 

difficulties because of the building’s unique layout and the variety of structural systems implemented 

into the design.  This building has a mix of precast filigree slabs, cast-in-place concrete, and structural 

steel.  The second estimate is a general conditions estimate.  This estimate breaks down the general 

conditions costs into four major categories:  Supervision & Personnel, Construction Facilities & 

Equipment, Temporary Utilities, and other Miscellaneous Costs.  The largest of which is the cost of 

supervision & personnel, and the most difficult to accurately predict was the temporary utilities costs 

during construction.  All unit rates were obtained from RS Means Building Construction and all 

quantities were scaled from the supplied contract drawings. 

Lastly, this report contains a summary of critical industry issues discussed during the PACE Roundtable 

meeting.  Items discussed include surprising facts learned, issues that might affect or be applied to this 

project, and key contacts obtained that can be used for future reference. 

After analyzing the information within the report, site logistics is a critical feature and needs to be 

thoroughly thought out for any project with a limited amount of space for materials and equipment.  

Site logistics in a congested city has a direct impact on the phasing of exterior enclosures and other 

trades on site.  These considerations can be shown on the detailed project schedule attached. 
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DETAILED PROJECT SCHEDULE 

*See APPENDIX A for the Detailed Project Schedule 

PRECONSTRUCTION / PROCUREMENT 

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. 

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 

For this technical report, the preconstruction and project 

completion dates did not change from the initial overview 

schedule generated in the first technical report.  For this report, 

construction was broken up into five major subdivisions.  These 

divisions are general, foundation/superstructure, 

enclosure/façade, MEP systems, and finishes.  Within these 

divisions are minor subdivisions that break the building up into 

its different areas. 

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 1).  This however, is not the sequence pattern for 

every type of activity on the project.  

 
Figure 1:  First Floor Layout Showing Sequence 
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CONSTRUCTION ACTIVITY BREAKDOWN 

Foundation / Superstructure 

The structure of the building is comprised of drilled caisson piers, pile caps, grade beams, shear 

walls, concrete/steel columns, and precast/cast-in-place concrete slabs.  The masonry walls are 

under the enclosure/façade portion of the schedule because there are no load bearing walls in 

the University Sciences Building, making the CMU walls an architectural feature of the building 

instead of a means of support for the facility. 

This grouping of activities is broken down by floor, starting at the basement level and 

proceeding to the roof of the penthouse floor. 

One important thing to point out is that the slab on grade (SOG) was placed after the other 

building slabs because of the shoring required to support each floor above.  You need four levels 

of shoring before you can start the SOG.  Another reason that SOG’s are typically skipped over 

and poured later on in the job is because of the time needed to wait for the ground floor to 

cure.  This can hold up other activities within the building. 

Enclosure / Façade 

The enclosure is unique in that the sequencing of masonry wall proceeds from floor to floor, 

while the rest of the façade focuses on one face of the building at a time.  More time was 

allocated to the masonry work on the first floor when compare to the other floors that have a 

similar quantity of CMU block.  This may be because of the learning curve with any new activity, 

and possibly the assembly of scaffolding around the facility. 

Another surprising fact about the sequencing of the façade is that it typically proceeds in a 

clockwise direction like the other building activities, but often skips the south-eastern façade of 

the building (the side facing the laydown area) and returns after the other faces have been 

completed.  Perhaps this is due to limited space on that side of the University Sciences Building 

at the time of erection. 

MEP Systems 

The MEP systems consist of electrical, mechanical, plumbing, fire protection, and elevator work.  

Of these systems, the electrical, mechanical, and plumbing features of the building have been 

broken down into their core activities.  These activities include rough-in, distribution, and final 

connections.  The hardest of which to analyze was that of the mechanical systems within the 

building.  This is because of the large air and ventilation requirements that are involved with the 

laboratory spaces, as well as the quantity of activities present in the current schedule.  
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Building Finishes 

The building finishes were broken down into framing of interior partitions, 

hanging/taping/painting drywall, installation of ceiling grid, hanging of lighting fixtures, dropping 

ceiling tile, and flooring installation.  Other key finishes to point out lie within the auditorium 

and atrium spaces within the University Sciences Building.   

The atrium is unique because of its living wall system and the large quantity of scaffolding that 

will fill every square foot of the open space.  The four floor atrium spaced will be completely 

filled with scaffolding in order to streamline the finishing of walls and railings around the 

perimeter of the space.  The less you move scaffolding or other forms of equipment, more time 

can be spent actually performing the work and performing the work safely. 

 

Summary of Key Milestones 

 

MILESTONES KEY CONSTRUCTION DATES 

Notice to Proceed 8/25/2009 

Ground Breaking 10/21/2009 

Steel Top Out 7/20/2010 

Enclosure 1/27/2011 

Substantial Completion 6/30/2011 

 

 

 

 

 

 

 

Figure 2:  Summary of Key Project Milestones 
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SITE LAYOUT PLANNING 

*See APPENDIX B for a Site Plan of the Superstructure Logistics Plan 

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 major 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 and highly skilled trades in the area.  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. 

The Superstructure Phase Plan 

The site logistics plan shown below (and in larger detail in Appendix B) of the superstructure phase of 

the project is very similar to all other phases of the project.  Site access and laydown space along with 

trailer locations are identical throughout the entire duration of the project.  The key feature shown in 

figure 3 is that of the positioning of the tower crane.  This type of crane was used because of the limited 

space around the perimeter of the University Sciences Building, as well as the convenience of having a 

large open space within the building to help avoid crane interference with building trades. 

Contractor Layout Critique 

This site is already extremely efficient, mostly because of the 

simplicity of its layout and the limited space to stage any materials or 

equipment outside of the building. 

The positioning of the tower crane in the atrium makes sense because 

of its central location, the ease of access to all areas of the structure, 

and the limited disturbance to the work surrounding the tower (no 

holes left to patch after the floors are erected and crane is removed). 

Two site entrances with two areas for material distribution help give 

the site flexibility and ease of access at all times. 

The only space that could be rearranged or condensed is that of the 

northwestern corner of the site.  It may have been better to arrange 

the concrete subcontractor’s trailer next to the other trailers on site.  

Also, the mock-up panel has room to move either further backward or 

closer to the Turner job trailers.  Moving these few items would allow 

for more space that could be used to store materials or equipment. 

 

Figure 3:  Superstructure Layout Plan 
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DETAILED STRUCTURAL SYSTEM ESTIMATE 

*See APPENDIX C for the complete Structural System Estimate 

The superstructure for the University Sciences Building is composed of a variety of different steel and 

concrete systems.  Steel for the building contains a variety of I-beams sizes, mainly located at the 

Penthouse levels, with some steel existing above the first floor auditorium (shown on the highlighted 

plans in figures 4A and 4B).  The University Sciences Building’s concrete floor system is composed of a 

thin precast layer (filigree slab) that supports a voided cast-in-place concrete slab on top. 

This detailed structural estimate (located in Appendix C) is a good representation of the actual system 

costs for concrete and steel within the building.   

Some of the major factors that 

can affect cost are as follows: 

- Quality 

- Productivity 

- Size of Project 

- Location  

- Overtime 

The factor that most affects this estimate is productivity because of the use of precast panels on the 

project.  These filigree slabs can drastically reduce the time of placing concrete and completing the 

structure.  Filigree slabs replace the need for formwork, thereby reducing the time between concrete 

placements.  This is why the estimated concrete values are a little higher than the actual cost of the 

system (see figure 5 below), because of the labor savings not accounted for by the RS Means values 

utilized in the estimate. 

Steel costs were found to be almost exactly the same as the actual cost of construction.  The accuracy of 

this estimate can be contributed to the detailed breakdown of each and every structural steel member 

within the building (with the exception of tube steel supporting the atrium skylights). 

 

 

 

 

MAJOR STRUCTURAL SYSTEMS 

SYSTEM ACTUAL COST COST PER SF ESTIMATED COST COST PER SF 

Concrete $ 5,800,000 $ 42.03 $ 6,927,426  $ 50.20 

Steel $ 800,000 $ 5.80 $ 797,602 $ 5.78 

Figure 5:  Structural Comparison 

Actual vs. Estimated 

Figures 4A & 4B:  Highlighted plans 

used in Steel Takeoff 
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These pie charts shown in figure 6 represent the breakdown of costs for each type of structural system.  

Actual dollar amounts can be found in Appendix C. 

 

 

 

 

 

 

Items that the detailed estimate does not include are: 

 Concrete finishing/curing, bulk heads, expansion/saw cut joints, block outs, masonry CMU, metal 

wall studs, miscellaneous steel, or percentages for material waste. 

All of the unit pricing in this detailed estimate came from RS Means Building Construction 2011.  These 

values were used to determine all material, labor, and equipment costs for the structural system of the 

University Sciences Building.  A location factor was applied at the end of the estimate to accurately 

adjust the average costs that RS Means supplies to better fit the city that this building is currently being 

constructed. 

Other assumptions and findings can be found at the end of the estimate, located in Appendix C.  Floor 

areas were determined using the scaled CAD drawings shown below in figure 7. 

 

 

 

 

 

 

 

 

Figure 6: Cost Percentage Breakdowns for Steel & Concrete Systems 

Figure 7: Floor Areas Found in CAD for Quantity Take-offs 
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GENERAL CONDITIONS ESTIMATE 

*See APPENDIX D for the complete Structural System Estimate 

The estimate, summarized in figures 8 and 9, shows the cost breakdown for the general conditions of 

the University Sciences Building project.  All values are an approximation based upon RS Means figures, 

and do not reflect the actual amounts incurred by Turner construction. 

The estimate was broken down into four separate categories:  Supervision and Personnel, Construction 

Facilities and Equipment, Temporary Utilities, and other Miscellaneous Costs.  All figures are based on a 

project duration of 22 months, and a bulk construction period of 20 months. 

Supervision and Personnel includes all staffing and project administration for the project.  This cost was 

found to be the largest of the four categories considered, and will be the case for most projects 

constructed in the United States. 

Construction Facilities and Equipment incorporates items such as field office trailer set-up & removal, 

construction fencing & pedestrian protection, storage, tools & equipment, personal protective 

equipment, etc. 

Temporary Utilities are the most difficult of the four categories to accurately predict without knowing 

the exact extent and durations for the use of things such as temporary power, water, phone, toilets, etc. 

on the project. 

Miscellaneous Costs account for items such as commissioning, document reproduction, permits, 

bonding, insurance, travel expenses, etc.  These costs account for the second largest contribution to the 

general conditions estimate.  This is true in large part because of the cost of commissioning, permits, 

bonding, and insurance on the job.  Each of these categories is determined by RS Means as a percentage 

of the overall cost of the project.  So the larger the project, the higher the miscellaneous costs incurred. 

 

 

 

 

 

 
Figure 8: General Conditions Breakdown by Category. 

Figure 9: General Conditions by percentage. 
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CRITICAL INDUSTRY ISSUES – PACE ROUNDTABLE SUMMARY 

PACE Roundtable is an event in which both industry professionals and students meet in a relaxed 

discussion of critical issues present in the construction industry.  This year’s PACE event was the 19th 

annual meeting of the minds held on the 27th and 28th of October, 2010.  Events included an 

introductory dinner on the 27th and a series of group discussions the following day.  Discussions involved 

two group sessions, a team building activity, and a group discussion surrounding the difficulty in finding 

a job in a poor economy. 

1
st

 Group Session - Industry Transformations: 

This breakout session touched on some of the issues surrounding technology and some of the 

benefits that can accompany them.  Topics included using robots in the field for layout and 

control, different uses of MEP prefabrication, using Latista software for commissioning/close-

out applications, and training/simplification of BIM for project individuals. 

One of the more interesting implementations of virtual modeling involves the use of gaming 

engines to simulate how a building space will look and how its occupants will utilize the space 

for its intended purpose.  You can set tasks for an individual to complete and get instant 

feedback about how the space will interact. 

Building Information Modeling (BIM) was a hot topic of discussion in this first group session.  

Questions were raised about the various types of training available for BIM, and who should be 

receiving that training.  Will the field/craft embrace BIM?  How do we take a complex BIM 

model and reduce it/simplify it for owners/maintenance personnel on the project?  How do 

individual BIM uses tie together and have a synergistic impact?  What is the long term 

plan/perspective of where BIM will be 10-20 years down the road? 

2
nd

 Group Session - Smart Grid Technology: 

With natural forms of energy generation increasing, knowledge about the smart grid also needs 

to increase.   Five important categories relating to the smart grid include: 

- Power Generation/Distribution 

- Advanced Metering (Real Time Feedback) 

- Cyber Security 

- Distributed Energy Generation 

- Energy Efficiency & Controls 
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Of these categories, power generation/distribution, distributed energy generation, and energy 

efficiency & controls were said to have the largest impact on buildings. 

Power Generation/Distribution 

- Power Purchase Agreements - Innovative solar array agreements where people will 

pay to install photovoltaic panels on roofs and sell the electricity back to the owner 

at a lower rate. 

- Building Integration - The weaving of technology into the building systems.  

Examples include the mounting of wind turbines to a parapet on a roof or using 

window systems that have PV cells already incorporated within the glazing. 

Distributed Energy Generation 

- Solar, Wind, and Geothermal systems are a few of the natural sources of energy 

that can be used to power either some or all parts of a building. 

Energy Efficiency & Controls 

- Choose When To Use Energy - Avoid using energy during peak load hours.  A simple 

example that can be followed by all is running your laundry/dishwashing machines 

at night when power is the cheapest. 

- Avoid Vampire/Phantom Loads - Things like cell phone chargers and computers that 

are plugged into your wall still draw power even when they are completely turned 

off.  Phantom loads for a backup transformer in a building can also be very 

significant. 

- Controls - Money can be saved if each occupant can have control over the 

temperature in their space.  By keeping employees comfortable, better production 

levels can be reached and only the energy that is needed is supplied to the space, 

nothing more.  Another thing that was mentioned was that it would be easy for 

solar energy to be used for occupant lighting because LED’s use DC power and solar 

panels generate DC power. 

- Load Leveling - One method of limiting the use of energy during peak load hours of 

the day is through load leveling.  This method of energy savings used power and 

energy at night and releases/uses it throughout the day.  Examples include making 

ice at night and melting it throughout the day for cooling of the building, or charging 

batteries at night and using them throughout the day as another means of supplying 

power to various building systems. 
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Team Building Exercise: 

This exercise took place after the morning sessions and involved multiple sets of two teams 

competing against each other with collaboration and negotiation to build roads and score 

points.  The amount of points earned was based on how many roads a team completed along 

with their corresponding lengths.  The team that scored the most points had convinced the 

other team to forfeit all of their territories so that the opposing team could maximize the 

amount of roads that it could construct.  The winning side agreed to split the winnings 50/50 in 

order to score the most points within the entire room, thereby winning the competition. 

The thing to take away from this exercise was the need to find a good balance between 

collaboration & negotiation, and avoid having too much of one or the other. 

Finding a Job in a Poor Economy: 

The day ended with a discussion of job availability in the industry.  A student panel was selected 

to answer questions and provide topics for discussion/debate.   

Things to take away from the discussion and advice given from industry professionals were as 

follows: 

- Be prepared for the interview. 

- Focus on a few companies and stay in constant contact with them. 

- Be optimistic.  Companies are still hiring and Penn State students are at an advantage. 

- Take advantage of any and all opportunities.  You may not always get your first choice. 

- Be flexible, and be prepared to move around a lot early on in your career. 

Surprising Thoughts: 

BIM is the latest and greatest trend in the industry.  New technologies and new methods of 

construction are helping the construction process by eliminating some of the risk that comes 

with difficult jobs/owners. 

Cyber security is going to be a pretty serious issue in the years to come.  Hackers can see when 

power levels are low, which informs them that people aren’t home.  They can also disable entire 

security systems at the click of a button. 
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Issues That May Be Applied On This Project: 

Some of the things that can be studied and applied to the University Sciences Building include 

the use and implementation of BIM, and the affects it can have on the project.  Others include 

the implementation of PV panels and solar heating to reduce some of the operating costs of the 

building. 

Key Contacts: 

All industry professionals were very knowledgeable and had a lot of information to contribute in 

the discussions throughout the event.  Individuals that could be helpful in pursuing research for 

the University Sciences Building include Stan Carlat with Hensel Phelps Construction, Bill Moyer 

with James G. Davis Construction, John Bechtel with PSU Office of Physical Plant, Chuck 

Tomasco with Truland Systems Corporation, and a few other individuals from the breakout 

sessions. 
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APPENDIX B - Site Logistics Plan of Superstructure 
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APPENDIX D - General Conditions Estimate Breakdown 

 

 

 



SUPERVISION AND PERSONNEL

Description Quantity Unit Unit Rate Cost

Vice President 95 WEEK 2,500$            237,500$            

Project Executive 95 WEEK 2,200$            209,000$            

Project Superintendent 95 WEEK 1,925$            182,875$            

Assistant Superintendent 95 WEEK 1,800$            171,000$            

Field Engineer 95 WEEK 1,265$            120,175$            

Project Manager 95 WEEK 2,075$            197,125$            

Project Engineer 95 WEEK 1,800$            171,000$            

Office Engineer 95 WEEK 1,265$            120,175$            

Project Administrator 22  MONTH  800$               17,600$              

Safety Coordinator 95 WEEK 175$               16,625$              

Project Scheduler 95 WEEK 225$               21,375$              

Estimating Expenses 1 LS 45,000$         45,000$              

TOTAL 1,509,450$        

CONSTRUCTION FACILITIES AND EQUIPMENT

Description Quantity Unit Unit Rate Cost

Field Office Trailer Set!up 1 LS 2,000$            2,000$                 

Field Office Trailer Rental 22 MONTH 425$               9,350$                 

Field Office Trailer Removal 1 LS 2,500$            2,500$                 

Construction Site Fence 20 MONTH 600$               12,000$              

Sidewalk Overhead Protection 1 LS 1,250$            1,250$                 

Storage Trailer 15 MONTH 140$               2,100$                 

Gang Box 20 MONTH 55$                  1,100$                 

Tools/Equipment 20 MONTH 650$               13,000$              

Fire Extinguishers 20 MONTH 275$               5,500$                 

Copier/Fax/Printer 22 MONTH 400$               8,800$                 

Computer/LAN Equipment 22 MONTH 2,400$            52,800$              

Mobile Phones 22 MONTH 325$               7,150$                 

Personal Protective Equipment 20 MONTH 250$               5,000$                 

Signage 1 LS 2,600$            2,600$                 

Dumpsters 20 MONTH 1,800$            36,000$              

TOTAL 161,150$            

TEMPORARY UTILITIES

Description Quantity Unit Unit Rate Cost

Field IT/Network Set!up 1 LS 4,250$            4,250$                 

Temporary Power Installation 1 LS 15,000$         15,000$              

Temporary Power Consumption 20 MONTH 750$               15,000$              

Temporary Water/Sanitary Supply 1 LS 1,500$            1,500$                 

Temporary Toilets 22 MONTH 550$               12,100$              

Potable Water 22 MONTH 175$               3,850$                 

TOTAL 51,700$              

All figures were obtained from RS Means Building Construction 

Data 2011

Project Duration =    22 Months

Bulk Construction =  20 Months

GENERAL CONDITIONS 

ESTIMATE
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MISCELLANEOUS COSTS

Description Quantity Unit Unit Rate Cost

Progress Photographs 20 MONTH 350$               7,000$                 

Document Reproduction 1 LS 25,000$         25,000$              

Travel Expenses (Staff Vehicles) 20 MONTH 3,500$            70,000$              

Delivery/Shipping Expenses 20 MONTH 300$               6,000$                 

Clean!up Expenses 20 MONTH 2,000$            40,000$              

Misc. Field Expenses 20 MONTH 1,000$            20,000$              

Office Supplies 20 MONTH 86$                  1,720$                 

QC and Commissioning (0.5%) 1 LS 250,000$       250,000$            

Permits (0.75%) 1 LS 375,000$       375,000$            

Insurance (0.3%) 1 LS 150,000$       150,000$            

Bonds (0.6%) 1 LS 300,000$       300,000$            

TOTAL 1,244,720$        

GENERAL CONDITIONS SUMMARY

Description Cost/Month Cost

Supervision and Personnel 68,611$         1,509,450$    

Construction Facilities and Equipment 7,325$            161,150$       

Temporary Utilities 2,350$            51,700$         

Miscellanesous Costs 56,578$         1,244,720$    

TOTAL 2,967,020$   
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