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-Executive Summary- 

 Technical Assignment #2 dives into deeper construction aspects of West Village Commons. 
It allowed an in-depth study on the construction schedule, site plans for different phases, a detailed 
structural estimate, a general conditions estimate, and a discussion on the PACE roundtable event 
held on October 15th 2009. Information found and created during this assignment will serve as a 
basis of comparison for future research this year. 

 First, a breakdown of the detailed construction schedule was created, depicting a breakdown 
by different trades. The project duration is around 24 months, with a 7 month structural concrete 
overall duration followed by two months of steel erection. The interior work will begin 
approximately in mid-March 2010 and finish the following December. Crews for each trade will 
work on two floors simultaneously, each floor taking about 7months to completely finish. The 
kitchen areas have a dense amount of MEP equipment and distribution and will require close 
coordination with kitchen vendors. 

Site layout plans were then created using Autocad 2010, where the overall lack of space 
become apparent. A site plan was created for three phases: excavation and foundation, 
superstructure, and enclosures. The plans do not have much variance in overall logistics, but 
construction staging and activity areas change. The site plans show that traffic flow will be a 
problem, as trucks must turnaround on site to exit the campus. This will prove to be an 
unproductive and inefficient means for egress for trucks and deliveries, though the site constraints 
offer very little plausible solutions. 

The third part to this assignment was to create a detailed structural estimate, and I chose to 
take a different approach than most other students. I was not given a model of West Village 
Commons so I took the opportunity to create one. While a great deal of time was put into the 
model, it made extracting quantities much easier than by hand. The overall structural steel estimate 
came to around $830,000 and the concrete estimate is $2.4 million. A comparison to actual budget 
costs is hard to make, as I was only given broad costs items. There are several items that Barton 
Malow included in their schedule of values for concrete, not associated with the structural system. 
The overall process provided pro’s and con’s of the process that may help with my thesis later on. 

A general conditions estimate was created to show the monthly cost associated with the 
construction team. The dominant factor of the general conditions estimate was the staffing costs, 
which accounted for nearly 64% of the total. Finally technical assignment #2 includes a discussion 
on the topics brought up at the PACE roundtable on October 15th. The even provided a vast 
amount of research topics that could be applied to West Village Commons. 
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-Detailed Project Schedule- 

The project schedule for West Village Commons follows a straight forward pattern that does 
not stray too far from conventional methods. The project duration lasts around 24 months, opening 
in time for vendors to move into their respective areas in preparation for the 2011-2012 school year. 
Please see Appendix A for a detailed breakdown of the project schedule. As stated before in 
Technical Assignment #1, bid package A included all initial site work and utilities, excavation, cast in 
place concrete, and initial under slab MEP work. Mid June 2009 marks the beginning of bid package 
A, when excavation subcontractors move on site.   

Towson West Village Commons is essentially broken up into two separate sections. The 
north side of the building made up of a concrete structure is the focus of construction for the 
beginning of the project. Foundations and structural concrete follow a west to east pattern, toping 
out on February 24th 2010. The second section of this project is the north building span over 
Emerson Drive, which is made of structural steel and rests on a concrete foundation/crawlspace 
built into a hill. Structural Steel erection begins right after concrete tops out on February 24th, and 
lasts approximately 30 days. During this time masonry veneer and curtain wall enclosures begin on 
the north end moving in both an east and west direction around the building. The interior 
completion of the building is a long process beginning with interior partitions in March 2010 and 
subcontractor substantial completion around 11 months later.  

After analyzing the schedule for Technical Assignment #2, several things stood out to me. 
The first is the amount of open space between single trades. For instance, there is an 11 day lapse 
between sprinkler pipe branch installation for the first floor and second floor. While I was not able 
to speak to the superintendent who created this schedule, it would be interesting to see if this was 
done intentionally to have some leeway on possible delays. I would also like to know his methods 
for determining which trades should have float built into the schedule. The other interesting aspect 
was the lack of detail in mechanical sequencing. A plausible reason may be that it is unclear when or 
where the owner vendors will be installing kitchen equipment on the project. Close coordination 
between MEP subcontractors and the kitchen vendors will need to occur. 
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-Site Layout Planning- 

 The overall site for West Village Commons is very restricted without much room for lay 
down and staging areas. This will prove to be a production issue throughout the life of the project. 
The lack of parking on site forces subcontractors to park their vehicle a half mile away. This distant 
parking lock also serves as staging and shakeout areas for construction activities. In Technical 
Assignment #1 I stated that Emerson Drive must stay open during construction, but that was 
inaccurate; it will be shutdown during the duration of the project. An issue still arises as in that the 
exit and entrance to the site are the same. There is a turnaround area where trucks will have to make 
a U-turn and go back out the way they came in. This could lead to construction traffic issues and 
process delays.  

Three site plans are utilized (which can be found in Appendix B) for three separate phases of 
construction – Site excavation and foundations, superstructure construction, and exterior enclosures. 

Site Excavation and Foundations 

Construction Activities 

• Initial site mobilization 
• Site utility hook-up 
• Support of excavation 
• Foundations 

 Certain aspects that should be paid attention to on this plan is the lack of space for storing 
materials and inability to access the site efficiently. Dump trucks and direct pour concrete trucks will 
have to back into the excavation area from the east, between the sheathing and shoring and the elm 
tree protection. Excavation on the south side will be even more difficult, for that area is up a hill and 
very tight. The traffic flow situation for this project is least desire able. Trucks traveling to the site 
must stop and turn around either in the location indicated on the site plan, or in the construction 
parking lot further down Emerson Drive. Either situation will cause delays 

 Barton Malow trailers are located beyond the North West area of the site fence, strategically 
close to the temporary power hook ups. The sidewalk to the east of the Barton Malow trailer is 
blocked off by a fence to prevent pedestrian access to Emerson Drive and construction traffic. This 
will remain for the duration of the project, restricting access to Towson Run Apartments. There are 
two portable toilets available to all construction personnel, and a general dumpster for construction 
rubbish. There is not enough room to have separate dumpsters for recyclable materials, so Barton 
Malow has hired a company that will remove the debris, sort it, and report the recycled material 
weight for LEED requirements. 
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 Superstructure 

Construction Activities 

• Concrete superstructure 
• Steel Erection 

There are few changes to overall site logistics between any of the site plans, but a few 
accommodations are made. It is apparent that there is still a traffic and construction flow problem 
due to the tight site conditions. The north side of the building where there are pedestrian sidewalks, 
overhead protection is employed to give greater safety to students from falling debris. Small staging 
areas for concrete and rebar are located off of Emerson Drive, and a steel staging area on the east 
and west side of the south building. The path of the crane boom will be restricted so as not swing 
over the great elm. 

Enclosures 

Construction Activities 

• Masonry Veneer 
• Curtain Wall 
• Exterior Glazing 

When looking at the site plan for the enclosures phase of construction, it is quite clear that 
the site becomes congested. The pink arrows indicated the work flow also represent the extent to 
how much work can occur at one time. Each arrow indicates the extent of each individual enclosure 
activity. The north exterior face seems too tight to perform effectively and will probably require an 
extension of site fence during that construction period. Elevated scaffolding will be used to help 
mitigate some of the area restrictions around the building, and overhead protection is again utilized 
to protect pedestrians walking near the site. Staging areas for materials again are minimal and the 
majority of materials will be brought in when they are ready for installation. The curtain wall will be 
prefabricated in panels to help increase the speed in which they are installed. It is also important to 
note that no material hoist ways are utilized on the project due to site restrictions; the permanent 
elevator systems will be used to deliver materials to different floors.  
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-Detailed Structural Estimate- 

 I used the detailed estimate portion of this technical assignment to try using a building 
information model to perform a quantity take off for the concrete and steel structural systems. I was 
not provided a model, so I used the hard copy structural drawings to recreate the structural system 
on Revit. Figures 1, 2, and 3 are screenshots of three-dimensional views of concrete and steel used 
for this building. Careful attention to detail came when recreating the foundation elevations. I made 
sure to use exact elevations to depict of differences in height between the foundations. Revit’s 
scheduling function was used to gather take-off quantities of concrete and steel. Figure 4 is a 
screenshot of a Revit schedule of concrete quantities. Several lessons were learned from this process 
and I believe there are pro’s and con’s to my approach. 

 
Figure 1: A view from a Southwest angle depicting both the concrete steel and concrete structure. 
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Figure 2: A bird’s eye view of the concrete slabs and roof, and of the steel joists and metal decking. 

 
Figure 3: A view of the spread footing supporting West Village Commons 
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Figure 4: Actual Revit schedule used to create Excel spreadsheets for the quantity take off. 

 The time to create a model is long and tedious, but if the information is entered correctly, it 
can prove to be a very accurate tool. By create arrays of beams and columns, recreating the structural 
steel portion of West Village Commons took very little effort. Creation of the model will also help 
later in my thesis when I experiment with different systems, as I plan to do for my proposal. New 
quantities are instantly updated in the schedule cutting down the time it would take to perform new 
hand calculations. 

 Some of the drawbacks for recreating and using a BIM model are mainly attributed to the 
time aspect. The time put into the model may not have been efficient for just this estimate. It may 
have taken less time to use hand take offs to calculate cubic yardage of concrete, tonnage of 
reinforcing steel, elevated slabs, and foundations. One of the issues I had was that after gathering all 
of the concrete quantities, I still had to use the drawings to figure out how much reinforcing needed 
to be accounted for. I did not enter reinforcement into the model, extending the time it took find 
tonnage quantities.  

 Figure 5 shows the final cost estimations of the structural concrete and steel. The schedule 
of values from technical assignment #1 shows some discrepancies. First of all, the concrete contract 
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value includes aspect that I did not account for in my estimate, such as the extensive site concrete 
used to create stair pathways up and around the south end of the building. I also did not take into 
account the deep foundation system of the RAM Aggregate Piers (Geopiers) that West Village 
Commons utilizes. There is insufficient information regarding the system so far in the construction 
documents and no standard way of contributing a cost without a contractors bid (which I was not 
allowed to view). Overhead and profit was not included in the unit pricing for any materials as I 
wanted to see how much the actual system would cost so I can have a better comparison to proposal 
ideas I have. I have intentions of exploring the cost and construction implications of creating an all 
concrete structure with post-tensioned concrete for the bridge span in the south end. 

Structural Cost Summary 

  Total Cost 

Structural Steel $830,506.34 

Structural Concrete $2,404,891.36 
   Figure 5: Final Cost Summary for the Structural Systems 

 Please note that labor unit pricing includes equipment rates, and because Barton Malow is 
not responsible for the tower crane, this expense was included in the estimate for both concrete and 
structural steel. RSMeans was used for unit pricing and all quantities were obtained from the model. 
Reinforcing steel was calculating using the structural drawings and quantities obtain from the Revit 
take offs. Elevated slab reinforcing was calculated using an average steel quantity for 1 square foot 
with the average bar dimensions and extrapolated through the extent of the slab. Structural steel unit 
pricing not available in RSMeans was calculated through extrapolation of the next beam size up and 
the next beam size down. A detailed breakdown of all items can be found in Appendix C. 

 While the process may have taken more time than planned, and a comparison is tough to 
make without individual budget items for the project, the lessons learned helped me learn the power 
that a BIM take off has. I am confident in the quantities I obtained through the process, and I now 
have a working model to use throughout my thesis research. This model will continue to be 
developed as a tool for the rest of the year. 
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-General Conditions Estimate- 

 The general conditions estimate summary shown in figure 6 was calculate using several 
sources. Items to include were gathered from the Barton Malow project team on West Village 
Commons. While I was not allowed to use their budget items, industry standard data used by the 
Barton Malow Company provided me the data for unit prices. Appendix D depicts a more detailed 
breakdown of individual line items. Where information was lacking, RSMeans was used to fill in 
holes. 63% of the general conditions cost was comprised of staffing costs; Appendix E is a staff 
monitoring chart used to calculate the percentage of time spent on the project. Staff information was 
collected from the Barton Malow Team. Please note that protection of material and finished 
products is the responsibility of the individual contractor. Also there is no material hoists cost in the 
general conditions as the permanent elevator systems will be used as delivery methods. Also note 
that this does not include preconstruction costs, as that was a separate lump sum contract of 
$300,000. 

General Conditions Estimate Summary 

Personnel $1,232,971.25

Field Office Support $172,370.00

Weather Protection $78,800.00

Safety $19,000.00

Relocation, Travel, Meals $24,700.00

Temporary Utilities $24,100.00

Temporary Facilities, Fences, and Barricades $141,200.00

Clean-up $157,500.00

Protection of Finished Work $0.00

Tools and Equipment $1,000.00

Material Handling and Hoists $0.00

Consultants $50,000.00

Permits $50,000.00

Grand Total $1,951,641.25
Figure 6: General conditions summary. A full breakdown can be seen in Appendix D 
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-Critical Industry Issues- 

 On October 16th, 2009, the Partnership for Achieving Construction Excellence (PACE) held 
their 18th annual roundtable discussion on critical construction industry issues. The event brings 
industry leaders, students, and Penn State Faculty together to address issues and views on the 
current state of the construction business. It is one of the few times competitors sit down and 
discuss strategies and concerns they have within their respective companies. 

 The morning kicked-off with a continental breakfast and moved quickly into introductions 
from Dr. Anumba, Dr. Messner, and Dr. Riley. Dr. Anumba spoke about a possible mentoring 
program for current architectural engineering students. Penn State AE alums would be linked with a 
student throughout their time at school, assisting with any questions or concerns they may have. Dr. 
Messner introduced the “BIM Project Execution Planning Guide” which can serve as a tool for 
applying BIM technologies on individual projects. He also announced that the department received a 
grant from the National Science Foundation to improve the 4D simulation exercise used to teach 
construction scheduling. Dr. Riley touched on the research Dr. Horman was conducting, and 
assured us itwould continue in his memory. Dr. Horman paved the way for new and invaluable 
sustainable research.  

Industry panel 

After the opening words from the faculty, a panel of industry members was invited to speak 
on the “State of Construction.” The panel included John Bechtel (Penn State Office of Physical 
Plant), Jim Salvino (Clark Construction Group), Scott Mull (Barton Malow Company), Jeremy Sibert 
(Hensel Phelps Construction), and Mike Arnold (Foreman Group). The consensus of the panel was 
that diversification of niche markets and services would be key to persevering through tough times. 
Many of the companies represented said that while slimming down company staff is a difficult 
procedure, it would create a lean company with skillful individuals. It can be a time of internal 
reinvestment and expansion.  

 Strong lessons have been learned in the past two years, especially with relationship building. 
Growing a strong connection with building owners can lead to repeat work and financial security. 
Company culture and standards cannot be short sighted and the goal of every project should be to 
build a good reputation as a builder for that owner. Before when bidding on new projects, a 
contractor expected to see 2 or 3 competitors but now that list has grown to over 20 different 
companies. Contractors are expanding on the type of work they are bidding so they can keep their 
people busy. It will be interesting to see in a few years how well these companies performed in work 
they have no experience in. The same situation is seen with subcontractors as they are scrounging 
for work and dipping into markets or regions unfamiliar to them. Even in healthy economic times, 
expansion of this nature is a huge risk. 
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 After touching on the difficult subject of the economy, the topic of discussion shifted to 
BIM utilization and the green building market. The panel had a range of BIM usage; the Foreman 
Group has just started implementing BIM on their projects while Barton Malow and Clark have 
made some BIM technologies a standard on all of their jobs. A tough issue that was brought up here 
and in the BIM breakout session was on how to sell BIM to owners. It has definitely become an 
efficient tool for contractors, but how can we justify the cost to owners. BIM has though continued 
to advance even in hard economic times due to companies looking for a better way to conduct 
business. 

 The panel identified the areas in the green market that have become a focus for not only the 
government but private business owners. It is no secret that the green building ideal and LEED 
requirements have become an industry standard due to the lifecycle cost savings that are 
incorporated with them. As more and more reports of building energy savings are released, owners 
are dictating LEED requirements with their designers. This push for greener technology 
implementation has led to great advancements in building materials and energy sources. A strong 
market for construction that is emerging is in energy plants and green renovations. 

Bim Breakout Session 

 Building Information Modeling has been a “buzz” word in the industry for around 10 years, 
but only recently has BIM potential really taken off. It is slowly becoming an industry standard as it 
leads to a more efficient design and construction process. While there is vast room for advancement, 
everyone agreed that the tools that BIM provides leads to delivering a better product to the owners. 
This breakout group’s goal was to identify some of the problems and hurdles that BIM faces and to 
discuss plausible solutions.   

 Some of the issues that we discussed included problems with the older and younger 
generation gap. Older employees are used to a certain way of working and have a great deal of 
experience. The younger generation has become very adept to different technologies, but they lack 
the construction experience to apply the tools. This gap will shorten in time, but finding a way for 
the experienced construction experts to work with BIM softwares, or at least those who know how 
to use it, will heighten construction efficiencies. 

 The group spent a good amount of time on the owner’s role in BIM and what they want 
after closeout. Owners have realized the efficiencies that BIM brings, but what benefits do they see 
for themselves. If they are going to invest their own money into the use of technology, they should 
see some product that they can utilize. Facilities management and as-built models are good selling 
points, but owners may not even know how to ask for those services. There needs to be an effort to 
educate owners on what BIM can do for the life of their projects.  

 With the room full of contractors, the topic of field use of BIM came up. If a project is 
going to take the time and money to develop an informational model, field use should also be 
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utilized. BIM can be used for layout in conjunction with total stations, cost estimation, site 
utilization, and field bust corrections. The value that BIM can bring to field coordination can help 
shorten schedules and increase advanced awareness of potential problems.  

 The breakout session helped the students in the room not only gain knowledge of industry 
use of BIM, but also possible research areas for their thesis. The industry men and women in the 
room eluded to exploring the possible effects that a delivery method would have on BIM use. How 
early a contractor is brought on can open more doors for BIM usage. 

Student Panel 

 Each year a panel of students is selected to discuss topics regarding younger generations. 
This year the focus was on communication patterns and technologies that college students utilize on 
a daily basis. How can these communication patterns be utilized in industry or do they not belong. 
Social networking sites such as Facebook and Myspace were scrutinized by not only students but 
also industry leaders. Interestingly enough many of the industry members believe that we are lacking 
many of the dialogue skills necessary for the construction industry. Some believe that modern means 
of communicating are detracting soft skills that used to be second nature. 

 Many of suggestions mentioned mainly focused on company policies. Industry members are 
worried that texting or twittering are distractions on the jobsite. But if company standards embraced 
these communication means, they could be used to our advantage. Sending a quick text to a 
coworker while one is on site can lead to quicker answers. A site like twitter can be used as PR 
externally or a means of sharing exciting news and photos from other jobsites. Company rules 
would need to be made much like rules already in place for email and work phones. Young 
employees grew up in an age of quick information; why not embrace their communicating patterns 
and use it to a company’s advantage. 

Key Contacts 

 The event was very advantageous toward working on a successful thesis, mainly on the 
people I met there. While I know some of the Barton Malow employees well, the new ones I met 
gave me full support and told me that they would be pleased to help. I have been interested in using 
integrated project delivery (IPD) as a possible research study for my thesis, and Rob Leicht of DPR 
Construction set he could set me up with contacts who have worked on an IPD project. Jerry 
Shaheen of Gilbane Building Company was a good source of experience and construction 
knowledge. He has been in the business for awhile and he knows what works and what does not. He 
seemed very knowledgeable on BIM utilization and offered his experiences in the use to all the 
students in the breakout session. 

 The PACE conference really helped open doors for my thesis project. It proved to me that 
when I feel stuck or unsure of where to look next, industry members could spark ideas just from 
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conversations. The contacts I made will be good sources of information when it comes time to 
prepare my proposal. 
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-Appendix A- 

Detailed Project Schedule 
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-Appendix B- 

Construction Site Plans 
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-Appendix C- 

Detailed Structural Estimate 
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-Appendix D- 

General Conditions Estimate 
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-Appendix E- 

Staffing Monitor 


