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Executive Summary

This technical report will describe the construction management aspects of the UPMC Passavant
Pavilion Addition project located in Pittsburgh, Pennsylvania. UPMC Passavant Pavilion is owned and
operated by the University of Pittsburgh Medical Center. The addition and renovation of the project
was designed by Burt Hill Architects and constructed by P.J. Dick, Inc both of Pittsburgh, Pa.

Within the report information and summaries will be provide for the following; project schedule,
building systems, cost estimates, site plan and existing conditions, local conditions, client information,
project delivery, and project staffing.

From this information and summaries many characteristics of the project were found. When comparing
cost estimates from RS Means and D4Cost to the actual cost it was found that the estimates were
substantially lower than the actual cost. Through the creation of the site plan of existing conditions the
true constraints of the building site were made more visible and will help to understand the nature of
the work and how the contractors must use coordination and cooperation to complete the project on
time and on budget.

The project delivery system and staffing organizational charts provide the same visual representation of
the project by allowing the contractual and communication structures to be visualized. This information
will aid in the understanding of how and when parties communicate and how communication is made in
a manner conducive to maintaining a positive project environment while enabling the parties to work
towards project completion.

Throughout the research for this technical report many questions arose that may have bearing on the
direction of future technical reports and thesis research. One of these questions is how does the choice
of the General Contractor organization structure affect the schedule and budget of the project as
opposed to a Construction Management structure? Also, how does the relationship between the
subcontractors and the general contractor and the other subcontractors affect the coordination of such
a large project.

There are a few aspects of the UPMC Passavant Pavilion project that set it apart from the typical
building project. First and foremost is that UPMC has chosen to design and construction the Pavilion in
accordance to LEED specifications in order to achieve Certified status. This goal will enable UPMC to
move in a direction that is not only financially wise due to the long term cost savings but also in a
direction that is environmentally conscious.

Another interesting aspect of the project is the implementation of Field Mobile Documents. A relatively
new software system known as FASTTAC is being utilized to maintain an always up-to-date set of plans
and as builts on site at all times. This is can be achieved through drawing revisions and mark ups being
added directly to the electronic documents through a mobile field unit system. The impacts on
construction and the advantages and disadvantages of the use of such a system could provide an
excellent research scope for the AE Thesis as the research progresses.
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A. Project Schedule Summary
Foundations
The foundation of the Pavilion plays a critical role in the sequencing of the overall project. Two
foundation walls are located in the Pavilion with one being at both the east and west elevations
of the building. The foundation wall at the east runs the entire width of the building while the
wall at the west is only a portion of the width. Due to the east foundation walls’ size and
location and other site logistics factors the foundations were sequenced from the east to the
west.
During excavation pyritic material was encountered and required that the contractor over
excavate below the required subgrade level. This then required that the footings for the
columns be formed instead of poured in place. The need for footing forms would increase the
duration of the activity from what was originally proposed in the project schedule. This
subgrade situation was encountered in both the Pavilion and the Central Plant.

Structural System

Since the foundations were sequenced from east to west the structural steel followed suit. The
size and spacing of the footings for the columns allowed the crane to pass between them while
tracking through the building footprint as the steel erection progressed. The steel was
sequenced in two story and two to three bay increments. The majority of the columns were two
stories tall and this enabled the erection process to progress faster than if only single story
columns were used. Once the columns and beams were erected and the frames were
temporarily braced the decking was staged on the floors with the decking on the upper level of
the column being installed first so that the next sequence of steel could be erected above per
OSHA standards.

Finishes

The finishes for the Pavilion will be sequenced from the Ground Floor and up through the
Penthouse. The interior light gauge metal stud walls were installed relativeto the installation of
the mechanical rough-ins. Since this is a medical facility plenum space is at a premium and the
installation of studs to the underside of floor decks can be difficult if not completed before the
mechanical ductwork is installed. With that in mind the interiors contractor sequenced their
work, through coordination with the mechanical contractor, so that the walls in these locations
could be framed and topped out so that installation was made easier for both parties. Flooring,
wall coverings, and ceilings will not be installed until the roof and exterior walls are complete
and the building is dried in.
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A. Project Schedule Summary
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Figure 1 Project Summary Schedule
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B. Building Systems Summary

Building Systems Summary

Yes

No

Scope of Work

Issues

Demolition Required

Materials:

Brick Veneer

Aluminum/Glass Curtainwall

Mechanical Duct and Piping

Electrical

Lighting Fixtures

Plumbing

Structural Steel Frame

Type of Bracing:

Wind :

Braced Frame

Lateral:

Moment Frame

Composite slab on metal deck with shear studs

Light weight concrete

Crane:

Size:

220 ton

Type:

4100 Manitowac Crawler Crane

Locations:

Crane located within the footprint of the building.

Erected steel from east to west.

Cast in Place Concrete

Formwork:

All column footings formed because of over excavation due to pyritic material.

Slab edges formed with pour stops or screed angles.

Construction joints formed at the edge of pours.

Placement:

All structural cast in place concrete placed through the use of pumps.

>

Precast Concrete

N/A

Mechanical System

Mech. Rm. Locations:

7th Floor Penthouse, Central Plant

Type of System:

Closed Loop Heating and Cooling Systems

Majority of system is all air.

Distribution Systems:

Air Distribution

Sheet Metal Ductwork. Runs horizontally within the ceiling plenum on floors.

Vertical risers utilize five shafts to run through the building.

Chilled Water and Steam Distribution

Piping runs from the Central Plant into the Pavilion and then vertically through a shaft at the north wall of the east stair
tower.

Piping also runs through the ceiling plenum to reheat coils and radiant heating panels.

Fire Suppression:

Wet and dry sprinkler systems.

Electrical System

Size:

(2) 23kV Duquesne Light Company services

Capacity:

5000 amps

Redundancy:

Uninterruptable Power Supply

(3) 1.5 MW diesel generators. 4160V.

Masonry

Load Bearing/Veneer:

Veneer

Connection Details:

Masonry veneer connected to either CMU or structural sheathing backup with masonry anchors at 16" o.c.

Where masonry veneer does not begin at ground level or bear on a floor slab it is supported with steel relief angles
connected to the edge of slab or beam members.

Scaffolding:

'Walk through masonry scaffold bucks and planks.

Curtainwall

Materials:

Wausau Window and Wall Systems-SuperWall System

Extruded aluminum framing members

Reflective, Low-E Glazing

Spandrel and Vision Glass

Construction Method:

All frames are manufactured by Wausau Window and Wall System and arrive on site fully assembled in one floor bay units.

Installation is completed by D-M Products.

Attached to the building with welded lugs or bearing conditions.

Design Responsibility:

The design and specifications for the curtainwall was completed by the architect. Wausau had to then submit very
extensive shop drawings to ensure that the system they were providing would meet the design specifications and intent

Support of Excavation

Type:

The excavation of the Central Plant was the only deep excavation that required the use of a support system due to the
depth of the cut.

Soil nails used for support throughout the total depth of the excavation.

Shotcrete used below grade to elevations where solid rock is was encountered.

Dewatering System:

The excavations for the foundations of the Pavilion and the Central Plant both required the use of Tuff-N-Dri, a water
barrier.

All excavations required that area be dry before concrete footings and foundations could be installed. Where necessary
temporary wellpoints were used to free the area of ground water.

Figure 2 Building Systems Summary
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C. Project Cost Evaluation
Construction Costs
The Building Construction Cost for the UPMC Passavant Pavilion can be calculated through the
use of the Overall Construction Cost. Building Construction Costs are essentially the Overall
Construction Costs less those costs which are associated with the site work packages. The
Overall Construction Cost in this case includes the cost of labor and materials plus the general
contractor’s general .

Overall Construction Cost (OC): $85,900,000
Less Site Work Costs: S 5,347,383
Building Construction Cost (CC): $80,552,617

Building Construction Cost per square foot can then be calculated from this value. Construction
Cost per square foot helps the contractor compare the current project to past projects to
evaluate rather or not the project is falling within an acceptable range or if it is coming in off of
the normal budget numbers. It can also be used as historical data to compare future projects to.

CC: $80,552,617
Building Square Footage: 239,400 sq. ft.
CC/SF: $336.48/sq. ft.

The cost per square foot may be larger than the actual cost due to the nature of the project. UPMC
Passavant Pavilion includes the construction of an 8 story, 209,400 sq. ft. addition plus 30,000 sq. ft.
of renovation within the existing hospital. The Overall Construction Cost was not reported with
regards to the separation of the addition and renovation phases. This combination of the separate
phases will then cause the cost per square foot to be a hybrid cost and not a cost per square foot of
new construction or of renovation.

The soft costs of the project were withheld due to the competitive nature of the healthcare
industry. In order to calculate the Total Project Cost | utilized information from the 2008 RS Means
Square Foot Costs 29" Annual Edition. Fora4 -8 story hospital the fee charged by the Architect is
shown to be 9% of the Building Construction Cost. The Architect’s Fee is then multiplied by the CC
and then added to the CC to obtain the Total Project Cost.

CC: $80,552,617
Architect’s Fee (9%): S 7,247,036
Total Project Cost (TC): $87, 799653
TC/ SF: $366.75
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Building Systems Costs

Due to the level of complexity that healthcare facilities have reached the building systems have
become equal complex. The mechanical and electrical systems are some of the most complex
systems within modern healthcare facilities and can make up the largest portions of the Building
Construction Cost (CC). This is evident in the UPMC Passavant Pavilion where the mechanical and
electrical systems account for 28% and 17% of the CC respectively.

System Cost Cost / SF
Structural $3,530,000.00 $14.75
Mechanical $22,926,040.00 $95.76
Electrical $13,681,330.00 $57.15
Plumbing $5,125,000.00 $21.41
Fire Protection $599,500.00 $2.50

Parametric Estimate

D4Cost provides useful tool to allow contractors with limited historical data within their archives to
produce a parametric estimate. The software works by utilizing project cost data that is submitted
by contractors which is then compiled into a large database. With this database one can then
search for projects which are comparable in size and nature to the project for which they are
wishing to create an estimate.

The parametric estimate for the UPMC Passavant Pavilion project was created through the use of
the steps above. Once comparable projects were found the cost information was then adjusted
based on the square footage, 239 000 sf, and construction bid date, September 2007, of the
Passavant project. These projects are outlined below.

Lancaster General Hospital

LGH expanded through the construction of a new 4 story building and a 5 % story addition to an
existing building. Overall the construction effort created about 327,000 sq. ft. of new facilities
for the hospital. This project is comparable to the Passavant project in stories, 9 %2 to 8, and in
size, 327 000 sq. ft. to 239 400 sq. ft. The data from the LGH project was scaled back to the
square footage of Passavant.

The LGH expansion also included 10 new operating rooms and the 5 % story addition was
entirely comprised of patient rooms. This is comparable to the Passavant Pavilion which
included 6 new operating rooms, 3 floors of patient rooms, and 1 floor of ICU rooms. The
exterior of the buildings are also similar constructions with both using significant amounts of
glass curtain wall with brick masonry accents.
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LGH and Passavant differ in their overall intended use because the LGH expansion was primarily
an orthopedic hospital while Passavant is intended for more of an overall care approach. UPMC
Passavant also contains a very sizeable central plant addition which appears to be larger than
the mechanical system included in the LGH project.

LGH was chosen to be used as an estimate of the cost of the Passavant project because of their
overall similar usages and scope of construction and limited differences which appear to be
minimal and should not affect the comparison too substantially.

Lancaster General Hospital
Lancaster, Pa
Division Cost/SF Cost
Bidding
00 Requirements $33.36 $6,985,326.00
General
01 Requirements $14.36 $3,007,967.00
03 Concrete $20.49 $4,290,488.00
04 Masonry $31.70 $6,638,962.00
05 Metals $3.68 $770,351.00
Thermal &
07 Moisture $12.24 $2,562,956.00
08 Doors & Windows $50.93 $10,665,246.00
09 Finishes $24.37 $5,103,630.00
10 Specialties $1.83 $383,303.00
11 Equipment $30.58 $6,403,331.00
12 Furnishings $4.13 $863,937.00
Conveying
14 systems $6.75 $1,414,224.00
15 Mechanical $68.66 $14,376,182.00
16 Electrical $27.89 $5,839,344.00
Total $330.97 $69,305,247.00

Figure 3 Lancaster General Hospital Costs. See Appendix B
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Connecticut Children’s Hospital

Connecticut Children’s Hospital is a new facility constructed to house three hospitals which
merged to create a more comprehensive care facility. The new hospital is a 9 story, 333 000 sq.
ft. building while Passavant is 8 stories and 239 400 sq. ft. Much like the UPMC Passavant
Pavilion it houses many different departments which create an overall care facility. With the
size and usage of Children’s Hospital nearly matching that of Passavant it is a prime choice for a
parametric estimate.

Passavant and Children’s Hospital differ in their exterior facades. The exterior of Passavant is
primarily curtain wall with brick accents while Children’s is curtain wall with many “overscaled
geometric icons.” These exterior features seem to be the only major differences between the
two buildings.

Connecticut Children's Hospital
Hartford, Connecticut
Division Cost/SF Cost
Bidding
00 Requirements $3.14 $658,073.00
General
01 Requirements $11.55 $2,418,172.00
03 Concrete $21.23 $4,446,411.00
04 Masonry $9.74 $2,040,026.00
05 Metals $26.67 $5,583,797.00
06 Wood & Plastics $3.02 $632,536.00
Thermal &
07 Moisture $8.95 $1,874,034.00
08 Doors & Windows $13.74 $2,876,858.00
09 Finishes $33.02 $6,914,675.00
10 Specialties $2.20 $459,669.00
11 Equipment $1.69 $353,591.00
12 Furnishings $6.06 $1,268,018.00
13 Specialties S1.67 $349,663.00
Conveying
14 systems $5.52 $1,156,047.00
15 Mechanical $69.65 $14,583,678.00
16 Electrical $34.34 $7,191,655.00
Total $252.19 $52,806,903.00

Figure 4 Connecticut Children’s Hospital Costs. See Appendix B
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Utah Valley Regional Medical Center

The Utah Valley Regional Medical Center is a 5 story, 220 000 sq. ft. addition and renovation of a
maternal and childcare facility. Included in the new building are patient, delivery, recovery, and
ICU rooms. These features and the size of Utah Valley closely match that of UPMC Passavant
and provide a basis for a parametric estimate.

Utah Valley Regional Medical Center
Provo, Utah
Division Cost/SF Cost
General
01 Requirements $12.44 $2,605,652.00
03 Concrete $40.79 $8,540,694.00
04 Masonry $0.87 $182,984.00
05 Metals $22.28 $4,664,650.00
06 Wood & Plastics $15.71 $3,288,808.00
Thermal &
07 Moisture $25.27 $5,291,051.00
08 Doors & Windows $22.26 $4,662,102.00
09 Finishes $27.15 $5,685,080.00
10 Specialties $2.70 $564,587.00
11 Equipment $1.52 $318,163.00
12 Furnishings $0.79 $164,949.00
14 Conveying systems $12.04 $2,520,197.00
15 Mechanical S77.67 $16,264,569.00
16 Electrical $62.06 $12,995,027.00
Total $323.55 $67,748,513.00

Figure 5 Utah Valley Regional Medical Center Costs. See Appendix B
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When comparing the above three projects to UPMC Passavant Pavilion it is best to average the costs so
that a more accurate estimate can be made. Below are the averages calculated from the project costs
shown above.

Comparision of Projects
Division Cost/SF Cost
Bidding
00 Requirements $12.17 $658,073.00
General
01 Requirements $12.78 $2,418,172.00
03 Concrete $27.50 $4,446,411.00
04 Masonry $14.10 $2,040,026.00
05 Metals $17.54 $5,583,797.00
06 Wood & Plastics $6.24 $632,536.00
Thermal &
07 Moisture $15.49 $1,874,034.00
08 Doors & Windows $28.98 $2,876,858.00
09 Finishes $28.18 $6,914,675.00
10 Specialties $2.24 $459,669.00
11 Equipment $11.26 $353,591.00
12 Furnishings $3.66 $1,268,018.00
13 Specialties $0.56 $349,663.00
14 Conveying systems $8.10 $1,156,047.00
15 Mechanical $71.99 $14,583,678.00
16 Electrical $41.43 $7,191,655.00
Total $302.24 $52,806,903.00

Figure 6 Parametric Estimate Cost Comparison

The average costs for the parametric estimate are less than those of the Passavant Pavilion. The cost
per square foot for Passavant was calculated as $336.48/sf and the total cost was $80,552,617. There is
a significant difference between the costs from the parametric estimate and the actual costs of the
project. This could be attributed to the fact that D4Cost only reports the Building Construction Cost
without overhead and profit and other fees. Costs for the Passavant Pavilion include these additional
costs since the percentages for the above mentioned fees were not disclosed. The costs can also vary
due to the nature of the projects. Not every construction project has the same conditions. UPMC
Passavant is an addition and renovation project of an operating hospital. Of the three comparison
projects two were additions and renovations and one was new construction. When renovating existing
structures, especially those that remain in operation throughout construction, the costs will vary from
project to project due to the unknowns associated with the work.
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Square Foot Estimate

When determining the feasibility of a construction project it is often helpful to develop a square foot
estimate based off of historical data so that a general cost can associated to the project and the owner
and design team know what the budget should look like prior to thorough design. If a company does
not have a substantial database of historical projects they can utilize the RS Means Square Foot Costs.
This resource provides costs for many types of commercial and residential projects and can be very
helpful in determining an early budget.

UPMC Passvant Pavilion is an 8 story hospital so when performing the square foot estimate M.340
Hospital 4-8 story should be chosen. Once the appropriate type of building is selected the cost per
square foot can be interpolated from the charts based on the square footage of the building, the
exterior wall construction and the superstructure type.

Since UPMC Passavant’s exterior wall construction is primarily aluminum and glass curtain wall, which is
not one of the options within the RS Means chart, an exterior wall of face brick with structural facing tile
was chosen with the intention of adjusting for the curtain wall later in the estimate.

Once the cost per square foot is established from the chart it became necessary to make adjustments
based on the differences of the building in question and the model building used in the RS Means
estimate. The first two adjustments are based on the linear footage of the perimeter and story height.

If these either of these differ from the model cost it is essential to adjust the cost according to the values
given in the chart.

When computing the square foot cost assemblies costs are given as well. If the assemblies of the model
building do not match those of the building in question they can be adjusted using the assemblies
section of the Square Foot Costs volume of RS Means or the RS Means Assemblies Cost Data. Below are
the steps and calculations used in determining the square foot cost of the UPMC Passavant Pavilion.

RS Means Estimate Cost/S.F.

Sq. Ft Area 200000 209400 225000
Exterior Wall L.F.

Perimeter 866 842 950
Face Brick with Structural Facing
Tile Steel Frame $233.70 $232.99 $231.80
Perimeter Adj. +/- Per 100 L.F. $2.05 $2.09 $1.90
Story Ht. Adj. +/- Per 1 ft. $1.35 $1.35 $1.35

Figure 7 RS Means Estimate. See Appendix A
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No perimeter adjustment is needed due to the perimeter, 842 L.F., of the building falling within the
range, 866 and 950, of the RS Means values. The story height, however, does need to be adjusted due
to the model building story height being 12’ and Passavant’s being 13’.

13 ft -12 ft =1ft x $1.35/ ft = $1.35 Story Height Adjustment

Adjustments

SF Cost $232.99
Perimeter

Adj. $0.00
Story Ht.

Adj. $1.35
Total SF

Cost $234.34

Figure 8 RS Means Adjustments.

Adjustments Model UPMC SF Cost
$234.34

Exterior Enclosure - $12.47 $9.22 $231.09
Roofing - S1.16 $3.43 $233.36
Roof Construction - $1.32 $0.51 $232.55
Electrical(Generators) + $4.11 $3.02 $239.68

Figure 9 RS Means Assemblies Adjustments. See Appendix A.

When evaluating the assemblies within the RS Means estimate it was determined that some of the
systems did not match those of the Passavant Pavilion. To recalculate the cost for each assembly
the model cost was subtracted from the square foot cost and the new cost added in.

The exterior enclosure system was the first assembly that was changed. RS Means’ model had a
face brick on structural sheathing exterior while Passavant is constructed of curtain wall, brick
veneer, metal panels, translucent panels, and louvers. The square footages of the wall construction
are shown in the breakdown of the adjustments in the appendices. Louvers and translucent panels
were not included in the RS Means assemblies data and as such were grouped into the metal panels
and curtain wall sections respectively.

Roofing also differed from the model when comparing it to the Passavant project. The model used a
built up roof while Passavant is using a thermoplastic polyolefin (TPO). Data contained within RS
Means did not include TPO systems so an EPDM roofing system was chosen as a substitute within
the estimate. The roofing structural system was also adjusted to a steel joist system instead of the
steel beam system utilized in the model.
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The final adjustment that was made was the addition of two 1.5 MW generators to the estimate.
One 800kW generator was included in the estimate along with an uninterrupted power supply
system. This was the only mechanical system that was adjusted within the square foot estimate
because the RS Means data does not contain systems as large as those within the Passavant
Pavilion.

These adjustments lead to a total cost per square foot and a total building cost as shown below.

Building Cost per SF: $239.68
Building Construction Cost: $239.68/sf x 239,400 sf = $57,379,392

The square foot cost for RS Means also includes the Architect’s fee which is not included in the
actual or the D4 estimated Building Construction Cost. This, therefore, needs to be extracted to be
able to compare the costs on a level field.

Building Construction Cost without Architect’s Fee: $239.68/sf/ 1.09 =5219.89 / sf
Building Construction Cost: $52,641,666

Cost Comparison

Building Construction Costs Actual D4 RS Means
Construction Cost / SF $336.48 $302.24 $219.89
Construction Cost $80,552,617 $52,806,903.00 $52,641,666

Figure 10 Cost Estimate Comparison

The actual costs and the D4 and RS Means estimates can now be compared and analyzed. As shown
above the actual costs are far greater than that of the D4 and the RS Means estimates. This can be due
to a number of factors. First and foremost the scope of the Passavant Pavilion is far different from those
used in the other estimates. This is due to the nature of the addition and renovation portions of the
project. Also the cost of fuel and materials has increased drastically and cannot be projected any
significant time into the future. The increase in material and fuel costs can be a major difference
between the actual and they D4 estimate because it is based on historical data and may not include the
increases from the past few years.

The difference in the square foot estimate from RS Means and the actual cost can be attributed to the
scope of the projects. The RS Means model is based on new construction while the Passavant project is
an addition and renovation. Passavant also contains a great amount of mechanical equipment which
could not be included in the square foot estimate due to the lack of information within the RS Means
data. Also the actual cost contains contractor overhead and profit costs while neither of the other
estimates do.
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D. Site Plan of Existing Conditions
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Figure 11 Site Plan
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E. Local Conditions
Regional Construction Method

The UPMC Passavant Pavilion is being constructed in Pittsburgh, Pennsylvania. Due to its location within
the heart of the steel production region of the United States structural steel is the predominant
construction material of choice. Steel fabrication and erection are procured as one package in this
region of the country. The entire steel package is awarded to the steel fabricator who then typically
subcontracts the erection portion of the package to a separate steel erection entity or to their own steel
erection subsidiary. This method helps to ensure proper coordination between the two entities which
may not occur if the two contracts are held by the general contractor.

Labor

Pittsburgh and Pennsylvania, in general, are deeply rooted in organized labor. On many projects this
requires that all contractors used, either employ union workers or pay the state mandated prevailing
wage as set by the Department of Labor and Industry. In many situations project labor agreements are
signed between the labor unions and general contractor that ensures that only union labor is used on
the project. These labor agreements require that all subcontracts created by the general contractor be
awarded to union companies unless the subcontract is for specialty work for which no union holds
jurisdiction.

When working with unions, strikes and labor stoppages can be an issue if they interfere with the
completion of the project. One way to alleviate this situation is for the owner, general contractor and
labor unions to enter into a project stabilization agreement. This agreement ensures that the project is
completed without a labor stoppage. These types of agreements and assurances are critical in
delivering a very important facility such as a hospital on time and on budget.

Construction Parking

Due to the size and significance of operations occurring on the UPMC Passavant Campus construction
parking is not allowed on site. PJ Dick staff and contractor foremen are allowed to park within the
confines of the site trailer area but all tradesmen must park off campus. At the beginning of
construction parking was allowed east of the site on Cumberland Road, which is a private road owned by
UPMC. A parking lot at the end of Cumberland Road was part of the site package and once it was
completed the trades parking was moved to this area. In both situations UPMC provided shuttle service
to and from the parking areas and the construction site. This service ran from 5:45 to 8:30 in the
morning and from 2:15 until 4:00 in the afternoon which encompassed all start and finish times for the
various trades.

Recycling and Tipping

The Passavant Pavilion project utilizes Empire Roll-Off of Imperial, Pa for refuse removal and dumpster
services. After pulling the dumpsters from the site Empire returns to their yard and sorts the refuse for
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all recyclables and records the weight and percentage of each material. This process is utilized to
comply with the LEED requirements as this project strives to achieve LEED Certified status.

This process was chosen over sorting the refuse on site due to the size and constraints of the
construction site. If individual dumpsters were utilized on the Passavant site, space would be taken
away from other operations such as steel lay down and material stock piling.

There is a premium charged for this type of service with each dumpster pull costing about $500 each.
Due to the current state and instability in fuel prices there is also a fuel charge of $45 that is added to
each pull. This brings the total cost for one dumpster pull to be about $545.

Soil and Subsurface Water Conditions

The subsurface soil and water report was conducted
through the extraction of 8 test bores, 2 within the
footprint of the Central Plant and 6 within that of the
Pavilion. All borings found an area of clay and shale
from 3 feet to 12 thick across the entire site with much
of the thickness being attributed to previous re-grading EAST WING
of the area. These fill materials were found in all
borings except; B-6, B-7, and B-8 at the south elevation

2% 74 >
of the proposed Pavilion. Below the clay layer of the ; //%///%fﬂ .///
e P 2

'
borings lies a layer of gray silty and sandy shale. This 3 g7 7 //
A
.

layer was formed in place from the decomposition of
the underlying bedrock layers. The moisture content of

this layer ranged between 6% and 12% with an average
of about 9% Figure 12 Boring Locations

Siltstone and shale bedrock was encountered at depths of between 3 feet and 18 feet within the
confines of the Pavilion and about 3 feet within that of the Central Plant. All footings and foundations
should bear on this layer of bedrock. If shallow foundations are required they are to be designed for soil
bearing strengths of 12,000 per square foot. Any undercutting required to have foundations bear on

the 12,000 psf layer should be replaced with lean Approx. Surface Approx. 12,000 PSF
concrete fill Test Boring Elevation (ft) Bearing Elev. (ft)
B-1 1135.1 1129.0
See the 12,000 psf bearing elevations in Figure ## to the B-2 1145.5 1131.0
. . . . B-3 1134.7 1119.0
right. The elevations throughout the site will vary from B-4 1134.7 1144.5
those listed and as such requires that all excavation be B-5 1133.1 1115.0
B-6 1133.1 1115.1
monitored. B-7 1134.2 1116.0
B-8 1132.7 1112.0

All excavations below 6 feet in depth are likely to Figure 13 12,000 psf bearing elevations

encounter a hard layer of bedrock and will required the use of special excavation tools such as hoe rams
and rock breakers. The rock layer was also tested for pyritic properties due to slab heaving that has
been observed in the existing structures. Although results of these tests were not included in the soil
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report and it was to be expected that pyritic material would be encountered throughout the site which
was the case during excavation. As called for in the soil report the areas in which these materials were
found needed to be over excavated and brought back to subgrade elevation with offsite, inert fill.

The encountering of ground water is to be expected during the course of excavation on site, although no
ground water was encountered during the boring operations. The ground water that is shown on the
boring samples is a result of the use of drilling fluid. The soils report calls for a waterproofing layer to
be installed on the subgrade. This was achieved through the use of Tuff-N-Dri, a spray on bitumen
based waterproofing material. Ground water was encountered during the course of excavation of the
Central Plant and needed to be remediated as required by the soil report before concrete could be
placed in these areas.

Weather Conditions
Precipitation

The area surrounding UPMC Passavant normally receives about 38 inches of precipitation, a mix of rain
and snow, a year with a record of 53 inches. In the previous year only 33 days had a rainfall total over
0.50 inches. The annual snowfall is typically about 41 inches per year with the record being 70 inches.
These averages are relatively low compared with other areas of Western Pennsylvania and should not
have a great impact on the schedule of construction unless an above average amount of precipitation
falls within a short period of time.

Temperature

The average temperature for the period between December and March is about 32°F with a range of
25°F to 45°F. For April and May the average is around 55°F with a range of 40°F to 70°F. June, July and
August provide the warmest average temperature for the area with an average of about 71°F and a
range from about 60°F to 80°F. The average temperature between September and November is about
53°F with a range of 35°F to 70°F.
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F. Client Information

The owner of the project is the University of Pittsburgh Medical Center (UPMC). UPMC is a network of
twenty hospitals and other medical care sites throughout Western Pennsylvania. UPMC’s mission is ‘To
provide outstanding patient care to shape tomorrow’s health system through clinical innovation,
biomedical and health services research, and education.” They were ranked 14™ among ‘America’s Best
Hospitals’ by U.S. News & World Reports. In order to achieve their mission and continue to be one of
the best hospitals in the country UPMC has chosen to expand and renovate Passavant Hospital and
many of their other facilities. These renovation and expansion efforts are a result of their need to better
serve the community through larger and more cutting edge facilities.

UPMC expects that the Passavant Pavilion project will be delivered in a manner that is conscious of cost
and quality. They believe this can be accomplished through closely monitoring the construction efforts
through a staff of onsite project managers and consultants. Costs are tracked by their staff through bi-
weekly cost meetings with the general contractor and architect. Schedule concerns are also closely
related to cost and quality and the owners are very cognizant of slips in the schedule and how they can
affect the bottom line. With this in mind they have tried to work with the contractors by authorizing
overtime and off hours work to ensure that everything is completed on time.

Safety is an important issue on any project, but could be more closely scrutinized due to UPMC
ownership and the magnitude of the project. Like any project the goal is to have zero accidents or
injuries not only to protect the health and welfare of the workers but also to keep the projectin a
positive light with the general public. Any accident on a job of this size and with hospital ownership
could negatively affect the public’s outlook on the project. The safety of the workers isn’t the only
important aspect of the project’s overall safety plan, however, since the work is occurring so closely to
an existing hospital facility. The safety of the general public is of utmost concern to both the ownership
and the contractors. The interaction between construction and the general operations of the hospital
are to be kept separate but cannot always be conducted in such a manner. When the unavoidable
situations arise it is up to the contractors to use due diligence to avoid any incidences with the public.

Sequencing is of great interest to UPMC because the construction schedule and their future schedule of
operations are very closely linked. If the addition is not complete on time they cannot move into the
new building and in turn the renovation of the existing East Wing cannot begin. This creates a situation
in which the expected revenues from the new facility cannot be realized at the time that they were
planned for. Not only does that affect their own corporate revenues but also that of the doctors which
utilize the facility for their practices.

Since the Pavilion addition is an 8 story structure it allows for phased occupancy. This is being achieved
by occupying the Ground — 3" floors in September of 2009 and then occupying the remaining floors at
the beginning of November of the same year. This enables UPMC to transfer the different departments
to their new facilities and enables them to have a smooth transition period once the renovation work
begins in the existing building. This situation allows them to utilize the new facility in the generation of
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revenue sooner than if they were to wait until the entire building was complete to begin to use the new
building.

The keys to completing the project to the owner’s satisfaction is to meet all of their wants and needs as
stated above. This can be accomplished by working closely with UPMC to control the costs and the
schedule, which are very closely linked, of the project. The quality must also meet the expectations of
the ownership and meet industry standards because the final product will be in the constant view of the
general public and will be scrutinized daily. The atmosphere of the project should also be kept as
professional and friendly as possible to avoid any hard feelings that may erode the cooperation of any
party involved within the project team. The task of completing a project of this size is a team effort and
as such requires that all parties work closely together and be on good terms so that the goal can be
achieved.
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G. Project Delivery System
Project Delivery

The project delivery method for the UPMC Passavant Pavilion is Design-Bid-Build with a general
contractor. This method was chosen for the project because it allows for the most complete design
before construction begins. Due to the complexity of the systems within a healthcare facility it is key to
have a complete, or nearly complete, design before bids are submitted and construction commences.
This enables the contractors to submit accurate bids to the owner and architect and there are no
bidding assumptions being made as there would be if the project was design-build.

PJ Dick Inc. was chosen by UPMC to serve as the general contractor on the Passvant project. They were
chosen on the basis of their bid and their pre-qualifications. The contractual relationship between the
two parties is based on a lump sum contract. The contracts between PJ Dick and the subcontractors are
also lump sum contracts, however, the MEP contractors were chosen in a slightly different manner than
the general contractor. Due to the size and complexity of the scope of the mechanical, electrical, and
plumbing work within the project UPMC was part of the selection process of these contractors. Prior to
bidding the project, all MEP contractors submitting bids were involved in the value engineering process.
This enabled UPMC and PJ Dick to choose the contractors based on best value and not necessarily
lowest bid which could ultimately provide them with a higher quality product.

The project delivery method and the contractual relationships between the parties appears to be the
most appropriate system for this project. Using a Design-Bid-Build method enables the design of the
project to be nearly complete before the project is sent out to bid and enables the contractors to
provide an accurate estimate of the project costs. This method accompanied by the general contracting
scenario allows the owner to oversee both sides of the design and construction.
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Project Organizational Chart
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Figure 14 Project Organization Chart
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Bonds and Insurance

UPMC requires performance and labor and material bonds for the Passavant project. All bonds
obtained by the contractors are to be for the full contract sum. These bonds help to ensure that the
project will be completed in the event that the contractor is in default of their contract and cannot or
does not complete their work. In the event that this occurs the surety company which issues the bonds
will be required to solicit bids and ensure that the work will be completed in accordance with the

original contract.

The bid documents and the construction contract require that any contractor bidding the project and
those selected to construct the project be fully insured. This requires that the contractors provide valid
proof that they have both general liability and automobile liability insurance.

The owner of the project is to carry general liability insurance which fully insures their operations within
the construction site. In addition to the general liability insurance the owner is also required to
purchase property insurance which is written on a builder’s risk “all risk” basis. This builder’s risk
insurance is to cover the original contract sum plus any modifications that are made to that sum.
Builder’s risk coverage includes loses due to fire, acts of God, vandalism, and mischief. The owner’s
builder’s risk policy covers replacement cost of the building and does not include construction trailers,
tools and equipment, or personal effects not included in the contract work.

All insurance policies, excluding worker’s compensation, obtained and carried by the contractor are
required to include as additionally insured the following parties; The University of Pittsburgh of the
Commonwealth System of Higher Education, UPMC Passavant and the University of Pittsburgh Medical
Center, the Owners and/or Developers, and Burt Hill and their consultants. This ensures that all parties
that are affiliated with the construction project are covered by all forms of insurance.
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H. Staffing Plan

The organizational structure of the project team is typical of a general contractor on a project of this
size. At the top of the project team is Ed Porter the Project Executive. He oversees the cost and
contract administration of the job while managing other jobs for the company. Under his supervision is
Tom Berkebile, Project Manager, and Ralph Melocchi, the Superintendent. Tom is responsible for the
cost and schedule of the project. He is also primarily responsible for divisions 2 through 7 of the
specifications. Under his direct report are the Project Engineers, Dean Marraccini and Kristin Majcher.
Kristin’s primary responsibility lies in the handling of divisions 8 through 14. She is also responsible for
the cost reporting and change order documentation onsite. Dean is responsible for the MEP work on
the project, divisions 15 and 16. He works closely with the MEP contractors to coordinate the work in
the field and was also in charge of running the preconstruction coordination meetings.

Ralph reports directly to the Ed and is responsible for ensuring that the project stays on schedule and
budget while managing the work in the field. Under his direct report are the Assistant Superintendent
and the Area Superintendents who deal with more of the day to day issues in the field. They are
responsible for portions of the project and focus on the production and quality within that area.

All of the above mentioned field staff is located within the field office at the UPMC Passavant site. Their
location on the site aids in their ability to coordinate and manage the work more efficiently than if they
were remote from the site. It also aids in the relationship with the owner since all members of the
project team are on site and the owner’s representatives can meet with the staff whenever a question
or concern arises.
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Organizational Chart
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Figure 15 Staffing Chart
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Appendix A

RS Means Data
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R.S. Means Square Foot Cost Data
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RS Means Square Foot Cost Adjustments

Adjustments
Unit S.F. of S.F. of Cost/SF of
Enclosure Description Unit Cost Wall Cost Bldg Bldg
S.F.
B2020 220 Curtain wall panels 1400 1" thick units, 2 lites, 1/4" float, clear Wall $27.40 39302 | $1,076,874.80 239400 $4.50
B2020 210 Tubular aluminum 2150 5'x20' opening, three intermediate S.F.
Framing horizontals Wwall $22.15 31206 $691,212.90 239400 $2.89
S.F.
B2010 130 Brick Veneer/Metal Stud | 5400 16 ga. 3-5/8" LB 16" o.c. Running bond Wall $24.35 14815 $360,745.25 239400 $1.51
S.F.
B2010 146 Metal Siding Panel 3250 24 ga. colored Wwall $6.15 12842 $78,978.30 239400 $0.33
Total $9.22
Adjustments
Unit S.F. of S.F. of Cost/SF of
Enclosure Description Unit Cost Roof Cost Bldg Bldg
B3010 120 Single Ply Membrane 2000 EPDM 45 miils, fully adhered S.F. $27.40 30000 $822,000.00 239400 $3.43
Total $3.43
Adjustments
Unit S.F. of S.F. of Cost/SF of
Superstructure Description Unit Cost Roof Cost Bldg Bldg
B1020 112 Steel Joists, Beams, &
Deck 4100 30x30 Bays S.F. $6.81 18000 $122,580.00 239400 $0.51
Total $0.51
Adjustments
Unit S.F. of Cost/SF of
Electrical Description Unit Cost kW Cost Bldg Bldg
D5090 Generators 1400 1000kW Generator kW $240.95 3000 $722,850.00 239400 $3.02
Total $3.02
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D4Cost Data
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D4Cost Parametric Estimate Sheets
Utah Valley Regional Medical Center

Sunciy, Bsplember 21, 2008
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