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Section 1 - Executive Summary

This report focuses on four construction related analyses of the Pearland Recreation Center and
Natatorium building in Pearland, Texas, a Houston, Texas suburb. Two of these four
construction related research topics also include a structural analysis and a mechanical
analysis. In addition to these analyses this report also contains an overview of the project,
including a summary of the project team, the building systems, construction cost, construction
schedule, and construction logistics.

Analysis #1 considers replacing the glulam structural system in the natatorium with a concrete
column and steel joist structural system. This analysis included a feasibility study as well as a
structural analysis to design the structural members. Results from this analysis reflect a
construction cost savings of over $600,000 by using the proposed concrete and steel system.
Additionally, there are no changes in the construction schedule.

The next analysis looks at replacing the as designed air-cooled chiller mechanical system with a
water-cooled chiller and cooling tower mechanical system. This study also includes a
mechanical analysis. This study reveals a $48,500 construction cost savings and a $248,000
yearly energy cost savings by using the proposed water-cooled chiller and cooling tower
system. Again, this modification has no construction schedule implications.

Next the project team’s interaction is analyzed, primarily focusing on the effects of the delivery
method. Design-bid-build, the delivery method being used on the project, appears to have
resulted in a successful project with no adversarial relationships developing. This project is
compared with another project being constructed by the same owner but using the design-build
delivery method. It is determined that design-bid-build is the preferred delivery method for
public projects, particularly when they are complex such as the Pearland Recreation Center and
Natatorium project.

Finally an investigation of the glulam column connection with the concrete footers in the
natatorium is conducted. Constructability of the as-designed bolted connection is quite difficult
during column erection, as precisely aligning the columns with the bolts is challenging. This
analysis considers modifying the connection to a welded connection. Using a welded
connection results in no additional construction costs and has no effect on the construction
schedule. However, a welded connection would have been much easier to construct.
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Section 2 - Introduction

The Pearland Recreation Center and Natatorium project is located at 4141 Bailey Road in
Pearland, Texas; a suburb 15 miles south of Houston, Texas. It is being developed through a
joint venture between the City of Pearland and the Pearland Independent School District to
serve the Pearland community.

The $17 million, 41,817 square foot project began design in March 2007 and construction is
scheduled for completion in May 2010. The project, designed by PBK and constructed by EMJ
Corporation, is using a design-bid-build delivery method.

The 63,300 square foot recreation center houses a competition gym, indoor running track,
racquetball courts, weight room, aerobics room, dance room, locker rooms, administrative
offices, and other multi-purpose rooms.

The 41,000 square foot natatorium features a state of the art 25-yard X 50-meter competition
pool with two (2) 1-meter and two (2) 3-meter diving boards. There is also a 4-lane 25-yard
therapeutic pool with a handicap access ramp.
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Section 3 - Project Overview:

3 -1 Client Information

Pearland Recreation Center and Natatorium is being built to promote recreation and economic
activity in Pearland, Texas. The project is being funded by the City of Pearland, Pearland
Independent School District, and the Pearland Economic Development Organization as shown
below in Table 3-1.1 - Project Funding Distribution:

Table 3-1.1 - Project Funding Distribution

Party Amount Contributed Source of Funding
City of Pearland, Texas $13 Million Tax Revenue
Pearland Independent School | $3.5 Million and 7-acre building site School Bond
District

Pearland Economic $1.5 Million Tax Revenue
Development Organization

The City of Pearland identified a recreation center and natatorium as ‘high’ priority in their 2005
master plan. At the same time, Pearland Independent School District recognized a need for a
natatorium for their school. The two parties decided to come together to build a joint project.
The Pearland Economic Development Organization also recognized the potential economic
impacts this project could have on local businesses through additional visitors to the Pearland
area. A similar facility nearby, University of Houston’s Recreation Center, currently has to turn
away requests for facility use due to overbooking, so this new facility could have a significant
economical impact on the community.

The master plan called for a project that would serve the community for many years. To meet
this goal, the project was flexibly designed to meet any potential changes in regulations. For
example the competition pool was designed to be 55 meters long with (2) 2.5 meter wide
bulkheads so should regulation pool length change, the facility could easily be modified to meet
this new requirement.

The only project deadline is to have the natatorium completed before the start of school in Fall
2010. At this time the project should be completed in June 2010, so this will not be an issue.
Currently the project does not have a phased completion and there are no intentions to
implement one at this time.
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3 - 2 Project Delivery System

A design-bid-build delivery system is being used on the Pearland Recreation Center and
Natatorium project. The City of Pearland, Pearland Independent School District, and Pearland
Economic Development Organization are building the project as a joint-venture. However, all
contracts for the project are held by the City of Pearland. The City of Pearland has hired PBK
as the architect and EMJ Corporation as the construction manager for the project.

PBK has selected sub consultants to assist in designing the project. The primary consultants
are shown in Figure 3-2.2 - Project Team Organizational Chart. The only designer contract
held with the City of Pearland is a lump sum Professional Design contract, with payments
distributed as shown in the Table 3-2.1 - Design Contract Payment Distribution.

Table 3-2.1 - Design Contract Payment Distribution

Deliverable % of Lump Sum
Schematic Design 15%
Complete Design 15%
Construction Documents 20%
Contractor Procurement 25%
Construction Service 25%

EMJ was selected as general contractor through a ‘Best Value’ selection method. The City of
Pearland considered items such as cost, schedule history, references, and proposed specialty
contractors during this selection process. EMJ contracted specialty contractors to perform all
the work on site. They hold lump sum contracts with all their subs as shown in Figure 3-2.2 -
Project Team Organizational Chart. A complete list of specialty contractors on the project is
available in Appendix 3.

The project design was essentially completed prior to contractor selection, so the design-bid-
build delivery method with a lump sum contract is appropriate for this project.



Pearland Recreation Center and Natatorium — Final Report

- Joint-Venture Pearland Econ.
- Lump Sum Dev. Org.

City of Pearland Pearland I1SD

PBK EMJ Corp.
(Architect) (cm)
CJG & Assoc. Aquatic Excellence (:Ac)')r:Io?;‘taiﬂn |nEc€:)srt::§:,;2d
(Structural Engineer) (e Erms ) {Structural Steel} {Masonry)

Progressive
Other Consultants Commercial Aquatic » Other Sub actors
{Swimming Pool)

FC & Assoc.
Food Service Consultant

Figure 3-2.2 - Project Team Organizational Chart

The City of Pearland required the following insurance to be held by the contractors and design
professionals on the project:

-Worker’'s Compensation as per Texas State Requirements
-Commercial General Liability Insurance:
-$1,000,000 for each occurrence
-$2,000,000 general aggregate limit
-$2,000,000 product-completed operations aggregate limit
-$1,000,000 personal and advertising injury limit
-Auto liability insurance coverage of $1,000,000
-Employer’s liability insurance coverage of $1,000,000 per accident or disease
-Umbrella liability insurance coverage of $5,000,000
-Professional liability insurance coverage of $1,000,000.

-Builder’s risk insurance in equivalence to total repair and replacement charges of every
incident.
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3 - 3 Project Team Contacts

City of Pearland — Andrea Brinkley — Project Manager

EMJ Corporation — Scott Stoltz — Project Manager

EMJ Corporation — Kevin Huff — Project Engineer

EMJ Corporation — Phillip Crissman — Project Superintendent

PBK — Van Franks — Principle

3 - 4 CM Staffing Plan

The CM (EMJ Corp) project team for the Pearland Recreation Center and Natatorium project
consists of a Vice-President in Charge, a Project Manager, a Project Engineer, a
Superintendent, and an Assistant Superintendent.

The Vice-President in Charge, Project Manager, and Project Engineer work from the EMJ home
office in Dallas, TX and visit the project site about twice a month. The Superintendent and
Assistant Superintendent are on-site in Pearland, TX at all times.

The Project Engineer, Superintendent, and Assistant Superintendent work full time on the
project while the Project Manager and Vice-President in Charge are both part time on the
project and oversee other projects as well. Figure 3-4.1 - CM Organizational Chart shows the
organization of the staff on this project.

VP-in-charge
(In Office — Part Time)

)

Project Manager
(In Office — Part Time)

|
! }

Project Engineer Superintendent
(In Office — Full Time) (On Site — Full Time)
i
Asst. Supt.
(On Site — Full Time)

Figure 3-4.1 - CM Organizational Chart
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Section 4 - Design and Construction Overview

4 - 1 Building Architecture/Enclosure

The Pearland Recreation Center and Natatorium houses a recreation center and natatorium as
shown in Figures 4-1.1 — First Floor Plan and 4-1.2 — Second Floor Plan. The building spans
638-1” and is 230’-1” wide. The natatorium is located on the eastern half of the building and is
connected to the recreation center on the opposite half of the building.
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The 2-story recreation portion of the building contains a double height competitive gym seating
588 spectators and a raised 4-lane running track around the perimeter. There is also a dance
room, aerobics room, weight room, 2 racquetball courts, locker rooms, offices, and other multi-
purpose rooms.

The double height natatorium contains an 8-lane 50 meter competition pool and a 4-lane 25
yard instructional pool with a handicap ramp. The competition pool includes a moveable
bulkhead, (2) 1-meter diving boards, and (2) 3-meter diving boards. There is seating for 694
spectators in bleachers surrounding the competition pool. There are also equipment rooms and
training rooms in this portion of the building.

Building Codes

2003 International Building Code
2003 International Plumbing Code
2003 International Mechanical Code
2003 International Electrical Code
2003 International Energy Code
2003 International Fire Code

2003 International Gas Code

1994 Texas Accessibility Standards

1992 Americans with Disabilities Act

Zoning

Zoning District — ‘GB’ (General Business)

Requirements Actual
Minimum Lot Size 22,500 Square Feet 330,090 Square Feet
Minimum Lot Width 150’-0” 727’-7” (Frontage on Bailey Road)
Minimum Lot Depth 125’-0” 453’-8”
Building Setback: Front | 25’-0” Minimum 212’-6"
Building Setback: Rear | 25’-0” Minimum 32’-9”
Building Setback: Side 10’-0” Minimum 34’-6"
Height Restriction 45’-0” Maximum Height 44’117
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Historical Requirements

There are no historical requirements on this project.

Building Facades

The facades are primarily face brick on horizontally reinforced 8” CMU with rigid insulation and
damp proofing between. The facades by the recreation center and natatorium entrances are
calcium silicate masonry units on horizontally reinforced 8" CMU with rigid insulation and damp
proofing between. All the glazing is 74" Tinted Tempered Float Glass.

The south fagade, facing Bailey Road is 25% glazing as shown in Figure 4-1.3 - South
Exterior Elevation.

Figure 4-1.3 - South Exterior Elevation

The north fagade has 10 windows as shown in Figure 4-1.4 - North Exterior Elevation.
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Figure 4-1.4 - North Exterior Elevation

The east facade has a series of strip windows along the recreation center entrance as shown in
Figure 4-1.5 - East Exterior Elevation.
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Figure 4-1.5 - East Exterior Elevation

The west facade has 10 windows plus a strip window at the recreation entrance as shown in
Figure 4-1.6 - West Exterior Elevation.
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Figure 4-1.6 - West Exterior Elevation
4 - 2 Building Systems

Demolition

No demolition was required.

10



Pearland Recreation Center and Natatorium — Final Report

Excavation

The site is at an elevation of 14’ above sea level. It was necessary to excavate to about 14’ for
the foundations. For this reason it was necessary to dewater the site. This was done using well
points throughout the site. Excavation was done with a 1:1 layback so no temporary support
was needed.

Structural Framing System

The Recreation center has a structural steel frame. The columns are all tube steel while the
beams are W-sections with K-series joists supporting 18ga galvanized 1-1/2” deep non-
composite floor decking and 22ga galvanized 1-1/2” deep Type “B” steel non-composite roof
decking. All connections between W-sections are bolted and the connections to the tube steel
are welded connections. The steel was erected using a 50-Ton and 80-Ton Truck Crane.

The Natatorium has glulam columns supporting glulam purlins which support a 3" wood deck.
The glulam system was erected using a 100-Ton and 75-Ton Truck Crane.

Cast-In Place Concrete

The only cast-in-place concrete in this project was the slabs and foundations. The foundation
consisted of spread footings on drilled piers. The footings used stick-built forms and were
poured with a pump truck. There is a 5” thick reinforced concrete slab-on-grade with a vapor
barrier that extends throughout the entire building foundation. There is also a 3” thick concrete
slab on WWF on the elevated slabs. The slab-on-grade was placed using a pump truck in 4
different pours. The elevated slabs at the second level and the roof were each poured in 3
pours.

Precast Concrete

There is no precast concrete on this project.

Mechanical System

The recreation center is serviced by five (5) mechanical rooms located as shown below in
Figures 4-2.1 - Rec Center 1st Floor Mechanical Room Locations and 4-2.2 - Rec Center
2nd Floor Mechanical Room Locations:

11
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Figure 4-2.2 - Rec Center 2nd Fioor

Figure 4-2.1 - Rec Center 1st Floor Mechanical Room Locations

Mechanical Room Locations

The Natatorium is serviced by two (2) mechanical rooms as shown below in Figures 4-2.3 -
Natatorium 1st Floor Mechanical Room Location and 4-2.4 - Natatorium 2nd Floor
Mechanical Room Location:
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_ ] Figure 4-2.4 - Natatorium 2nd Floor
Figure 4-2.3 - Natatorium 1st Floor Mechanical Room Location
Mechanical Room Location

The mechanical rooms contain mechanical equipment as shown in Table 4-2.5 — Mechanical
Room Equipment.

Table 4-2.5 — Mechanical Room Equipment

Location Iltem

RMla Two (2) Air Cooled Chillers

RM1b Four (4) End Suction Pumps

RM2a Two (2) Air Handling Units, Two (2) Boilers, and One (1) End Suction
Pump

RM2b Three (3) Air Handling Units

RM2c Four (4) Air Handling Units

NM1 One (1) Air Handling Unit and One (1) Condenser

NM2 Two (2) Air Handling Units

12
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Air is distributed throughout the building using rectangular and flex duct. These ducts then
connect to Constant Air Volume Terminals in each room.

Fire Suppression System

The building has a Wet Pipe Pre-Action Fire Sprinkler System that is to be installed to a
performance spec of:

Public Spaces, Classrooms, and Offices: 0.10 GPM/SF over the most remote 1,500 SF.

Mechanical Rooms, Storage Areas, and Service Areas: 0.15 GPM/SF over 1,500 SF.

Electrical System

The electrical system for the Pearland Recreation Center and Natatorium has a 3000A building
supply with a 600A Surface Mounted Distribution Panel. There is also a 400 KW emergency
back-up generator for the building.

Masonry

The entire building has an 8” horizontally reinforced non-load bearing CMU enclosure. There is
reinforcing at 16” on-center. There is also a bond beam every 8’ (12-courses of block).

Attached to the CMU is a face brick veneer connected by masonry ties every 4-courses of CMU.
Between the CMU and face brick there is 1 %2 inch rigid insulation and an air space.
Additionally, the CMU has a damp proofing applied to it.

Roofing

The roof in the recreation center is a steel truss system (shown in Figure 4-2.6 - Construction
photo of roof trusses at recreation center) while the roof in the natatorium is a glulam truss
system. The roofing system throughout the recreation center and natatorium consists of a
standing seam metal roof on a fully adhered waterproof membrane. The roofing system over
the main entrance to the building on the south side, a small strip between the recreation area
and natatorium, and a small portion of the north side of the natatorium is modified bitumen.

13
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Figure 4-2.6 - Construction photo of roof trusses at recreation center

Curtain Wall

There are no curtain walls in this building.

Sustainable Features

This building has no sustainable features.

4 - 3 Local Conditions
Labor

The project site is located in a suburb of Houston, TX; the 4th largest city in the US. This
location enables easy access to a diversely skilled labor force. For this reason labor availability
will not be a problem.

Weather

Houston, TX has a warm and mild climate. While winter weather will not be an issue, there is
the potential for tropical weather to affect the project during the fall months. Additionally, since
the project is located in a region that is prone to tropical weather, there will be more stringent
building codes and inspections.

Geography

The project is located on a 7-acre plot of land in an unpopulated portion of the suburb of
Houston, Texas. There is ample area for construction lay down and parking.

14
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The project site is at a very low elevation (+14’). Because of the low site elevation, ground
water will be a serious consideration during excavation. It will be necessary to de-water the site
during all excavation activities.

Sustainability

Sustainable construction practices are not predominant in the Houston area. It is uncommon for
construction projects to apply sustainable practices such as construction material recycling, etc.

Tipping Fees:

It is common practice in the Houston area to not recycle construction material. For this reason,
all construction waste is placed in the same dumpster on site. Removal of this waste costs
$316 per 40 cubic yard dump. This is $7.9 per cubic yard of waste.

4 - 4 Site Layout Planning

Site layout for the Pearland Recreation Center and Natatorium is greatly simplified due to a
large site. Consistent across all phases of the project are the dumpsters in the northeast corner
of the site with a dedicated entrance off of Bailey road for access to empty them, porta-potties in
the northeast corner of the parking lot, the construction offices on the east side of the site, the
temporary transformer in the southeast corner of the building, temporary utilities running to the
southeast corner of the building from Bailey Rd, contractor parking on the south side of the site,
and the site entrance off of Bailey road on the south side of the site.

Site layout for the excavation phase of construction is shown in Figure 4-4.1 — Excavation
Phase Site Plan. Excavation will begin from the northwest corner of the building and proceed
towards the southeast corner of the building as shown. Dump trucks will arrive and circulate
through the site to remove soil as shown.
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Figure 4-4.1 — Excavation Phase Site Plan
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Figure 4-4.2 — Foundations Phase Site Plan shows the site layout for the foundations phase
of construction. Foundations work will again progress from the northwest corner to the
southeast corner of the building. A rebar yard, with access provided for flatbed rebar truck
deliveries, is provided in the southwest corner of the site. The pump truck and concrete trucks
will circulate as shown. They will only be present on site during concrete pours. The location of
the pump truck will move eastward on the site as work progresses. A contractor material
storage area is also provided in the southeast corner of the site.
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Figure 4-4.2 — Foundations Phase Site Plan
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The project site begins to become more congested as the structural framing erection phase of
construction begins. Site layout for this phase is shown in Figure 4-4.3 — Structural Framing
Erection Phase Site Plan. Erection of the steel and glulam will proceed from the west end of
the building to the east end. Steel and glulam members will be delivered and unloaded in the
shake-out area in the southwest corner of the site. Two cranes will be erecting the steel and
glulam on site, one on the north side and one on the south side of the building as shown. Steel
joists will be delivered to this shake-out area as well, but will then be moved to the joist shake-
out area on the north side of the site to be prepared for final erection. There will be an access
point for stocking material to the building located at the southwest corner of the building. This
will be done using front loaders.
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Figure 4-4.3 — Structural Framing Erection Phase Site Plan
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Enclosures is the final phase of construction. Work in this phase will progress in a clockwise
direction, first around the recreation center than proceeding to go around the natatorium. There
will be a contractor material staging area in the southwest corner of the site. This area will be
used by contractors to unload materials from trucks as shown. There are also material storage
areas on the north side and in the southeast corner of the site. Materials will again be stocked
to the building through the access point at the southwest corner of the building using front
loaders. Figure 4-4.4 — Enclosure Phase Site Plan shows the site layout for this phase of

construction.
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Section 5 - Project Logistics

The project schedule for the Pearland Recreation Center and Natatorium begins with
commencement of design on March 1, 2007 and ends with substantial completion on May 12,
2010.

5 -1 Milestone Schedule

After site work is completed, the recreation center will be constructed separately from the
natatorium. While they are one building, the structural systems and building features of the two
portions are completely different so separate construction of the two building sections seems
most efficient. Through each phase of construction, the recreation center will generally precede
construction of the natatorium.

Site Work

The site work activity contains all work done for site preparation as well as for the parking lot,
which will be constructed at the beginning of the project to allow for a cleaner construction site.

Foundations

The foundations in the natatorium will commence once the excavation has been completed for
the swimming pools. This excavation will be performed while the foundations are being
constructed on the recreation center.

Structural

The structural system in the recreation center is very simple and does not have anything
important to note. The natatorium has 14 large glulam beams that will span the swimming
pools. The structural system in the natatorium will begin after the recreation center’s structural
system has been completed and will be constructed by a separate contractor due to the glulam
material.

Finishes

The finishes in the recreation center again don’t have anything unique to note, however the
natatorium must have the interior finishes completed prior to beginning the swimming pool
finishes (tiles, etc.) in order to avoid damage to the expensive work that will be put in place in
the swimming pool.
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The project schedule for this project is relatively simple. The key item to notice when viewing
the schedule is the separation in construction of the two (recreation center and natatorium)
portions of the building. See Appendix 5 for the complete project summary schedule.

5 — 2 Detailed Project Schedule

Construction of the Pearland Recreation Center and Natatorium will begin with the Notice to
Proceed on April 20, 2009 and conclude with Substantial Completion on May 12, 2010. The
complete detailed schedule is available in Appendix 5. To create the construction schedule for
the project the building was split into two portions: recreation center and natatorium. This was
done because these two portions of the building are very different and will be constructed in a
different manner due to the swimming pool and glulam structural system in the natatorium.
Table 5-2.1 — Milestone Date Comparison compares some key construction milestone dates
in the recreation center versus the natatorium.

Table 5-2.1 — Milestone Date Comparison

Milestone Recreation Center Natatorium
Notice to Proceed 4/20/2009 4/20/2009
Top Out 8/7/2009 8/30/2009
Dry-In 10/23/2009 12/9/2009
Substantial Completion 5/12/2010 4/28/2010

Structure and Enclosure

Construction of the building’s structural system and enclosure is sequenced as shown in Figure

5-2.2 - Structural and Enclosure Trade Construction Sequence
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Roofing

Face Brick

Figure 5-2.2 — Structural and Enclosure Trade Construction Sequence

Interiors

Following ‘Dry-In,” a ‘parade of trades’ construction sequence is applied; that is only one trade
works in each space at a time and each trade follows the previous. Figure 5-2.3 - Interior
Trades Construction Sequence shows the order of the interior ‘parade of trades’.
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Figure 5-2.3 - Interior Trades Construction Sequence

Following the interior ‘parade of trades’ a number of specialty items are installed, such as
casework, gym flooring, and gym equipment. See the detailed schedule in Appendix 5 for all
activities.

Recreation Center

Construction of the recreation center progresses counterclockwise through the building in three
phases. Figure 5-2.4 — Recreation Center Construction Phase Locations shows the
locations of these three phases.
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Figure 5-2.4 — Recreation Center Construction Phase Locations

Second floor activities only have two phases since the gym is double height and the small
portion of phase three that has a second level is combined with phase 2 for the second floor.

Natatorium

There is no phasing of construction in the natatorium as there was in the recreation center.
Construction sequencing in the natatorium will revolve around the swimming pool construction.
See Figure 5-2.5 — Swimming Pool Construction Sequence for the sequence of swimming
pool construction activities.
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Figure 5-2.5 — Swimming Pool Construction Sequence

Construction of other portions of the natatorium will be occurring throughout the pool
construction; however it is critical that the finishing and tiles in the swimming pool are the last
activity to occur in the swimming pool area in order to protect the work. Immediately after this is
completed, the pool will be filled with water and testing and chemical balancing will begin.

5 — 3 Construction Cost Estimate

Actual Cost
Total Actual Building Construction Cost: $15,137,233
Actual Building Construction Cost/SF: $144.00/SF
Total Project Cost: $16,901,509

Project Cost/SF: $160.79
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By System

System Total Cost ($) Cost/SF ($)
Structural Steel (Erection Included) $1,054,385 $5.8
Cast-In Place Concrete $1,166,021 $11.09
Masonry $1,223,500 $11.64
HVAC $1,907,000 $18.14
Electrical $41,936 $0.40
Plumbing $499,027 $4.75
Fire Protection $195,450 $1.86
Elevators $41,936 $0.40
Roofing $609,900 $5.81

NOTE: For confidentiality purposes the actual estimate has not been posted.

Estimated Construction Cost

The estimated cost for the project was created using D4Profiler and RS Means SF Cost Data.
D4Profiler takes real cost data from similar past projects and modifies it to meet the specified
building requirements.

D4Profiler had a very similar project, a recreation center with a large natatorium, just outside of
Cincinnati, Ohio. This project was almost the exact same size as well the Pearland project as
well. The cost was within 1% of the actual cost. This cost was the total project cost, not just the
construction cost. This total project cost estimate is included in Appendix 5.

Obtaining an RS Means estimate was more difficult. A separate cost estimate was obtained for
the recreation center (using the ‘Gymnasium’ building type in RS Means) and the natatorium
(using the ‘Swimming Pool, Enclosed’ building type in RS Means). A problem that arose was
that the cost data provided in RS Means was for projects much smaller than the Pearland
project. To account for this it was necessary to extrapolate the table values. The cost
estimates for these two portions were then combined to obtain a total building cost. This price
was again within 1% of the actual cost. This estimate is only for construction costs and is
included in Appendix 5 with all the calculations that were performed.

These estimates are shown in the Table 5-3.1 - Cost Estimate Comparison below.

Table 5-3.1 — Cost Estimate Comparison

Method Total Cost ($) | Cost/SF ($) | Price Includes:
D4Cost $16,786,542 $159.87 Total Project Cost
RS Means SF $15,043,887 $143.28 Construction Cost
Data
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Detailed Structural Cost Estimate

In addition to the Parametric Cost Estimate from D4Profiler and the SF Cost Estimate from RS
Means, a detailed structural system construction cost estimate was also performed. A detailed
structural system construction cost estimate for the Pearland Recreation Center and Natatorium
project yielded just over $4,425,000, or about $42/SF. This cost includes all labor, equipment,
and material required for construction of the caissons, concrete, structural steel, steel decking,
joists, trusses, wood decking, and glulam structural framing. A break-down of the cost estimate
is shown in Table 5-3.2 — Detailed Structural System Estimate Summary. The complete
estimate as well as the calculations are available in Appendix 5.

Table 5-3.2 — Detailed Structural System Estimate Summary

Cost Breakdown Summary

Dev. Item Total Cost
02465 Caissons $526,841.25
03220 Rebar $60,681.51
03221 WWF $18,041.18
03310 3000 psi concrete $145,747.62
03311 3500 psi concrete $36,687.77
03312 Concrete Finishing $15,161.58
03313 Concrete Forming $471,115.84
03314 Vapor Barrier $123,562.53
03315 5" Concrete Edge Form $2,729.14
03316 3" Pour Stop $821.42
03500 Roof Deck $626,272.50
05100 Structural Steel $702,167.12
05200 Steel Floor Joists $390,755.16
05300 Metal Deck $66,784.03
06100 Wood Trusses $170,000.00
06110 Glulam (Decking, Purlins, and Columns) $1,070,000.00
Total Cost $4,427,368.67
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Pricing for the estimate was obtained using RS Means 2009 Building Construction Cost Data
and contractor information. RM Rodgers provided the glulam pricing and Tectum Inc. provided
pricing for the Tectum E roof decking system over the recreation center. All other pricing
information came from RS Means.

The estimate was created by doing a detailed take-off of a typical bay of the building and
extrapolating. Figure 5-3.3 — Location of Typical Bay Used for Estimate shows the 2520 SF
(both levels) area, between gridlines G-J and 1-2, which was used.

Sample Bay Used for Estimate

Figure 5-3.3 — Location of Typical Bay Used for Estimate

Recreation Center

Using the total cost estimate obtained from this bay, a cost/SF value was calculated and
multiplied by the square footage of the recreation center. This cost/SF did not include the
Tectum ‘E’ roof decking or roof trusses. The cost of these two items was estimated for the
entire recreation center then added to the extrapolated cost estimate. See Appendix 5 for the
complete detailed cost estimate.

Natatorium

Modifications had to be made to the cost/SF value to estimate the natatorium’s structural
system cost since the structural system is glulam instead of steel, like the recreation center.
Additionally, there are no elevated slabs in the natatorium. To account for these differences the
structural steel and elevated deck costs were subtracted from the recreation center’s cost/SF.
This new cost/SF was then multiplied by the total square footage of the natatorium. This
extrapolated value was added to the glulam columns, purlins, and decking value provided by
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RM Rodgers for the total natatorium structural system construction cost. See Appendix 5 for
the complete detailed cost estimate.

General Conditions Estimate

A detailed general conditions cost estimate was also calculated. A general conditions cost of
just over under $2 million was estimated for the Pearland Recreation Center and Natatorium
project. This estimate was obtained using pricing from RS Means and EMJ Corporation. See
Appendix 5 for the complete estimate.

The general conditions estimate contains 5 portions: project management, temporary facilities,
temporary utilities, cleaning, and miscellaneous. Project management and insurance, bond,
and O&P are the primary costs in the general conditions, totaling almost $1.9 million.
Temporary facilities include items such as job office trailers, temporary sanitary facilities, and
barricades. All material hoisting (lifts, cranes etc.) and heavy equipment are to be provided by
the contractors so it was not necessary to include these items. Temporary utilities consist of
costs for temporary electric, water, and telephone during construction. The cleaning section will
pay for weekly site clean-up and final building clean-up. A miscellaneous section with items
such as hand tools, safety, and blue prints is also included. A 2% bond, 3% insurance, and
10% overhead and profit are also included in the estimate. These percentages are of the total
project cost ($16,786,542 as per Tech #1 estimate).
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Section 6: Analysis #1 — Concrete Columns with Steel Trusses Vs.
Glulam Structural System (Structural — Breadth Topic #1)

6 —1 Problem:

Unlike the steel structural system in the
recreation center, the natatorium has

been designed using a glulam structural
system. Itis unusual for a natatorium to
use a glulam structural system.
Additionally, glulam is significantly more
expensive than concrete and steel and
presents unique challenges during
construction. The designer insists that
structural steel, even with special
coatings, corrodes and deteriorates in
the humid environment of natatoriums.

6 —2 Goal:

Determine the structural and economic
feasibility of using a steel structural
system in place of the currently
designed glulam system in the
natatorium, including identifying the
durability of steel and glulam in a
natatorium’s humid environment.

6 — 3 Analysis Method:

1) Determine the durability of
concrete, steel and glulam
structural systems in a
natatorium environment,
including all maintenance issues
and costs.

Figure 6-1.1 - Natatorium with steel structural
system. Courtesy of Penn State

Figure 6-1.2 - Gymnasium with glulam structural
system. Courtesy of Structure Mag

2) Design a structural concrete and steel system to replace the glulam system.

3) Calculate the cost savings associated with using a structural concrete and steel system
4) Analyze the schedule impacts of using a structural concrete and steel system

5) Consider the constructability effects of using structural concrete and steel
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6 — 4 Resources:

1) Penn State OPP — Chris Musser

2) University of Virginia Capital Projects

3) University of Maryland Capital Projects

4) University of Houston Capital Projects

5) RS Means 2009 Cost Data

6) R.M. Rodgers — Miles Parks

7) Designers with experience in glulam and concrete and steel structural systems in
natatoriums.

8) MS Project

9) Pearland Recreation Center and Natatorium project team.

6 — 5 Durability of Concrete, Steel and Glulam:

Initially the objective of this analysis was to design a completely steel structural system in the
natatorium. As research of the steel structural system progressed, it was suggested by
structural engineers at a number of university’s capital projects groups that a structural system
consisting of concrete columns and steel girders/joists be used instead. Paint on steel chips
very easily and when exposed to water (like the bases of columns would be) the steel would
begin to rust. Alternatively, if concrete was used the only concern would be water penetrating
the concrete and rusting the rebar. Since the bases of the columns will not be saturated with
water this scenario can be ignored. Similarly, since the steel joists and girders would be located
up in the ceiling, the chance of paint being chipped on them would be very low. Additionally, the
only water concern would be humidity which should not cause the steel to rust, especially if the
paint on the steel is not chipped.

6 — 6 Structural System Re-Design:

After a concrete and steel structural system was decided upon it was necessary to design the
system. The system was designed using the 2003 International Building Codes shown in Table
6-1.3 — 2003 IBC Structural Loads. The roof slope was set at 3:12.

Table 6-1.3 -2003 IBC Structural Loads

Type of Load Design Load

Roof 20 Ib/SF

Dead Weight 20 Ib/SF

Wind 120 mph for 30 sec gust — exposure C — importance factor of 1.15

The resulting design consisted of (468) 25’ 14k1 joists at 4’ 0.c. These joists rest on (14) 140’
104SLH22 girders at 25’ o.c. The steel system rests on (28) 10” X 10” square concrete columns
with 4-#5’s. The design calculations as well as the Steel Joist Institute and Concrete
Reinforcing Steel Institute sizing sheets that were used are attached in Appendix 6. It is
important to note that throughout this system redesign it was assumed that the CMU walls in the
natatorium would support the structure laterally.
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6 — 7 Cost Analysis:

Once a new structural system was designed it was necessary to determine the cost implications
of this design modification. To do this RS Means 2009 Cost Data was used. Using this cost
data, a total system cost of $469,738 was obtained. This was a $600,262 savings over the
$1,070,000 glulam structural system (supplied by R.M. Rodgers, glulam contractor on project)
that it replaced. An additional $30,000 was incorporated into the steel system to cover extra
connection costs (plates for column-beam connection, etc.) Cost calculations as well as RS
Means cut sheets are included in Appendix 6.

6 — 8 Schedule Analysis:

A schedule analysis was performed to analyze the effects of this new system on the
construction schedule. It was discovered that there was no effect on the schedule. As shown in
the modified schedule (shows only the portion of the schedule that included this modification) in
Appendix 6, the concrete columns are poured while steel is being erected on the Recreation
Center and when steel erection is completed on the Recreation Center, the erectors simply
continue work on the building with erection in the Natatorium. Prior to the system modification,
the steel erectors would have been done once the Recreation Center was complete and the
glulam erectors would begin their structural system erection by erecting the glulam members.
The only difference with the modified system is that instead of the glulam erectors working on
the Natatorium following completion of the Recreation Center’s steel, there would be steel
erectors erecting steel in the Natatorium.

6 — 9 Constructability Analysis:

Modification of the structural system makes it more easily constructible. The 100 Ton truck
crane that was used to erect steel in the Recreation Center would already be on site and would
be able to lift all the steel members in the natatorium so no additional cranes would be needed.
Additionally, a constructability challenge with the glulam system was the erection of the arches,
particularly aligning the bolted connection to the footer. By using the concrete columns this
concern could be neglected. Another benefit of this new system is that it would eliminate the
need for a glulam subcontractor and would therefore result in one less subcontractor that needs
to be on site and managed.

6 — 10 Conclusions and Remarks:

Modification of the natatorium structural system from glulam to steel and concrete resulted in a
cost savings, no schedule change, and a more easily constructible building. The objective of
this analysis was successful in identifying a preferable alternative to the as-designed natatorium
structural system.
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Section 7: Analysis #2 — AC Chillers Vs. WC Chiller With Cooling
Tower (Mechanical — Breadth Topic #2)

7 —1 Problem:

During the design phase of construction
the owners of the Pearland Recreation
Center and Natatorium insisted on using
a cooling tower system to cool the water
for the building’s mechanical system.
PBK, the project architect and MEP
engineer, convinced them that using a
cooling tower system with a water
cooled (WC) chiller would be
unreasonable since the building was
only 105,000 SF. Instead they
suggested using an air cooled (AC)
chiller system, which would be a more
economical choice given the size of the
building.

7 —2 Goal:

The goal of this research topic is to
compare the cost of a cooling tower and
WC chiller and AC chiller system in
order to determine the more economical
option. Cost data is already available
for the AC chiller system; however it will
be necessary to size and develop a
construction cost estimate for a WC
chiller and cooling tower system.

7 — 3 Analysis Method:

Figure 7-1.1 - Cooling Tower (Courtesy of
Zetacorp)

Figure 7-1.2 - Chillers (Courtesy of Tatro Plumbing)

1) Determine the cooling loads on the Pearland Recreation Center and Natatorium
2) Select a cooling tower and WC chiller system that would satisfy the required cooling

loads for the building.

3) Obtain construction cost information for the selected WC chiller and cooling tower

system.

4) Compare the cost of the WC chiller and cooling tower system to the as designed AC
chiller system to determine the more economical option.

5) Consider constructability factors that may make either option more feasible.

6) Consider life-cycle cost and maintenance factors for each option.
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7 —4 Resources:

1) Professor James Freihaut and AE — 310 HVAC Fundamentals course materials
2) Pearland Recreation Center and Natatorium project MEP engineer — PBK MEP
3) Fort Bend Mechanical

4) EMJ Corporation

5) Southland Industries — Nathan Patrick

6) Chesapeake Systems — David Jaworski

7) Boland-Trane — Joe Mulligan

7 — 5 System Selection:

The first step in analyzing the modification of the mechanical system was to design and select a
suitable system. As previously mentioned, the current AC chiller would need to be replaced
with a WC chiller as well as a Cooling Tower. The 2 as-designed AC chillers each had a
capacity of 138 Tons, an entering water temperature of 56d F, a leaving water temperature of
42dF, and a flow rate of 240 GPM. Using these previous design specs and the fact that the
project was located in Houston, TX it was determined that the new WC Chiller/Cooling Tower
system be designed with a DB temperature of 92dF, a WB temperature of 77dF, a capacity of
276 tons and a 85dF condenser water temperature. Using these parameters it was discovered
that the 2 AC chillers could be replaced with only 1 WC chiller. Similarly, the Cooling Tower was
sized using an 85dF entering water temperature, a 95dF leaving water temperature and a 828
GPM (3 GPM/ton) flow rate. Product cut sheets for the WC chiller and Cooling Tower supplied
by Boland-Trane and Chesapeake Systems are available in Appendix 7.

7 — 6 Cost Analysis:

Once the new mechanical system was designed it was then necessary to estimate the cost of
the new system and compatre it to the previous system. To do this, quotes were obtained from
Chesapeake Systems and Trane-Boland for the cooling tower and WC chiller respectively.
Labor costs for the installation of this equipment and additional pumps and piping required for
the cooling tower were obtained from RS Means 2008 Cost Data. Cost information for the as-
designed system was obtained from Fort Bend Mechanical, the mechanical contractor on the
project. The new mechanical system offered a $48,523 savings over the previous system.
Table 7-1.3 — Mechanical System Cost Estimate contains a summary of this comparison and
the complete cost estimate calculations are contained in Appendix 7.
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Table 7-1.3 — Mechanical System Cost Estimate

ltem | Cost | Source
Cooling Tower

Material $30,171 Chesapeake Systems

Labor $2,650 RS Means 2008 Cost Data, Pg. 374
Additional Pumps & Piping

Labor & Material | $26,082 | RS Means 2008 Cost Data, Pg. 374
Water Cooled Chiller

Material $93,840 Boland-Trane

Labor $11,700 RS Means 2008 Cost Data, Pg. 373
Additional Structural Support for Cooling Towers

Labor & Material $15,557 Fort Bend Mechanical

Total Cost for New System | $180,000

Total Cost for Old System | $228,523

Initial Cost Savings with New System | $48,523

7 — 7 Schedule/Constructability Analysis:

There are three potential constructability issues that would need to be considered with the new
WC Chiller/Cooling Tower system that were not present with the old system:

1) The Cooling Tower would require additional structural support in the concrete slab that it
would be placed on. This issue should not pose a problem, given the concrete slab is
properly reinforced when it is constructed.

2) The Cooling Tower would require a crane for placement. It would be important to
properly plan for this and ensure that adequate access is left to the mechanical
courtyard on the north side of the building where it would be placed.

3) Previously, the AC chiller had been placed outside in the mechanical courtyard. With
the new system, the cooling tower would be placed here and the water cooled chiller
would need to be placed inside. There would be room for this equipment in the
mechanical room on the northwest corner of the building. However it is important to
consider access to this room for chiller installation.

While none of these issues should be a problem, it would be important to give them careful
consideration while planning construction to ensure that adequate measures would be taken to
account for them. This system modification should have no effect on the schedule since the
only additional activities will be cooling tower placement and some extra pumps and piping
which could be included in the current mechanical system construction duration.
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7 —8 Energy Cost Analysis:

An energy cost comparison between the two systems was also performed. The old air-cooled
chiller system consumed 1.3 KW/Ton for each chiller, or a total of 718 KW. Using a water-
cooled chiller and cooling tower the total energy usage would be only 427 KW. Energy
information for the water-cooled chiller came from Boland-Trane and for the cooling tower a
COP of 4 was assumed and the KW/ton value was calculated from that. Assuming energy
costs of 10 cents per KWh in Houston, TX the total energy cost savings using the new system
are shown in Table 7-1.4 - Energy Cost Savings. All the calculations for this cost comparison
can be found in Appendix 7.

Table 7-1.4 - Energy Cost Savings

Time Period Cost Savings
Daily $698

Monthly $20,707
Yearly $248,488

7 —9 Conclusions and Remarks:

Modification of the mechanical system from an air cooled chiller system to a water cooled chiller
with a cooling tower system presents a savings of almost $50,000 in construction costs, almost
$250,000 a year in energy costs, and no change in construction schedule duration.

While the new system is preferred economically, there are some additional factors that would
need to be taken into consideration during construction such as additional structural reinforcing
and construction logistics in mechanical equipment placement. Similarly, a cooling tower will
require additional consideration throughout its life-time to ensure that the water in the cooling
tower is controlled. Considering the building contains two swimming pools, this water
maintenance should not be an issue for the owner as they should already have water control
systems in place for the swimming pools and the monitoring of the cooling tower water could
just be folded into these duties. In conclusion, a water cooled chiller and cooling tower system
could be beneficial for the Pearland Recreation Center and Natatorium project.
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Section 8: Analysis #3 — Adversarial Project Team Relationships on

Design-Bid-Build Projects and other Delivery Methods for Public
Projects (MAE Focus Topic)

8 — 1 Problem:

Projects utilizing the traditional Design-Bid-Build delivery method tend to result in adversarial
relationships between project team members. As Pearland Recreation Center and Natatorium
approaches completion, it seems that the project is unique in that the project team is still
working together effectively and the project is setup for an on-schedule, on-budget completion.
It appears that this is a great opportunity to analyze some attributes of a successful project team
using this delivery method. Design and construction of the project has been seamless.
Throughout the design phase there was beneficial owner-designer interaction that resulted in
many features of the building being modified to more effectively meet the owner’s needs.

During construction there were few problems encountered and the project is currently scheduled
to be completed well ahead of schedule.

8 — 2 Goal:

The goal of this research is to determine the factors that contributed to the project’s apparent
success, including factors such as project team selection and contracting method. Conclusions
obtained from this research will be targeted at helping owners select successful teams for their
upcoming projects. Additionally, this research will potentially identify an ideal delivery method
for public projects.

8 — 3 Analysis Method:

1) Issue questionnaires to project team members to collect their opinions of why the project
was successful, as well as to determine if there were any aspects of the project that
could have been improved.

2) Compare questionnaire responses to identify commonalities.

3) Interview select project team members to identify specific attributes that have
contributed to the project’s success.

4) Study the contract documents in order to locate language that contributed to the
project’s success.

5) Identify aspects of the project team selection process that led to the successful outcome.

6) Interview other public project teams using various delivery methods to potentially identify
an ideal project delivery method for public projects.
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8 — 4 Resources:

1) Project team surveys

2) Project team interviews

3) Project contract documents

4) Project team selection method

5) Case studies — Other Public Projects

6) AE — 572 Project Development and Delivery Planning course materials

8 — 5 Project Team Analysis:

Analyzing the Pearland Recreation Center and Natatorium’s project team began by sending out
a survey to the general contractor, EMJ Corporation; owner, City of Pearland; and architect,
PBK. Responses were obtained from the general contractor and owner, however after
numerous attempts an answer was never received from the architect. These surveys are
attached in Appendix 8. Upon receipt of the survey responses it became apparent that the
project team was working very well together and that all members had a cordial relationship.
Additionally, the traditional design-bid-build delivery method was working very well. The City of
Pearland was very satisfied with EMJ’s work. They were impressed with the management of
the company and their effort to achieve a successful project.

After digesting the results from the surveys, phone interviews were executed with the general
contractor and architect. These phone interviews developed the concept of ‘the ideal delivery
method for public projects’ - the final result of this research topic. During the phone interviews
both the general contractor and owner were strong advocates for the design-bid-build delivery
method for public projects such as this. The City of Pearland said they use this delivery method
on almost all their projects. This delivery method allocates the risk away from the owner to the
other project team members. As a steward of the tax payers, they prefer to do whatever it takes
to ensure the community receives a quality project. Consequently on their projects the City
prioritizes stewardship of taxpayer funds by valuing quality over an earlier completion schedule

8 — 6 Analysis of Other Delivery Methods on Public Projects:

The City of Pearland is currently also constructing a public service building that will house the
police department and other city services. This project is using a design-build delivery method,
one of the city’s first projects to take this route. City council constrained the project to use this
delivery method. The project manager expressed extreme dissatisfaction with the delivery
method, citing a lack of checks and balances that normally occur between the general
contractor and designer. Since these parties are from the same firm, the owner is no longer the
connecting link between these parties and there is much less transparency in the project team’s
actions.

Another problem that the project manager identified on the project was that there were still
design omissions - one of the problems the design-build delivery method is claimed to eliminate.
Additionally, construction tends to catch-up to the design and at times has to be put on hold,
resulting in schedule extensions and additional costs.
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8 — 7 Applications of MAE Concepts:

Analyzing the design-bid-build and design-build delivery methods applied concepts that were
learned in a number of graduate level engineering courses, namely AE 572 — Project
Development and Delivery Planning, AE 5971 — CII Best Practice, and CE 531 — Legal Aspects
of Engineering and Construction.

Project Development and Delivery Planning provided knowledge that was critical to
understanding how design-bid-build and design-build delivery methods work. Understanding
the benefits and drawbacks of these delivery methods allowed for a more effective analysis of
the ideal delivery method given the circumstances faced in a public project.

Understanding the legal aspects of construction and engineering was paramount to identifying
an ideal delivery method for a public project. Shifting the liability of a public works project away
from the owner is a critical legal strategy to consider when selecting the appropriate delivery
method.

The Construction Industry Institute’s Best Practices course offered an overview of pre-project
planning, change management, and equitable risk allocation. These topics enhanced a better
understanding of the issues that needed to be considered when selecting a delivery method.
Pre-project planning is one of the most important phases of a project as it lays the framework for
how a project will be run. This phase can vary greatly based on the delivery method. Change
management is also a very important topic, as the number of changes required on a project can
have large cost implications. Understanding how a delivery method would affect these changes
is important to understand. Again, allocation of risk is a primary concern, particularly for an
owner on a public project so it is important to understand how to efficiently shift this risk away
from the owner.

8 — 8 Conclusions and Remarks:

Projects using the design-bid-build delivery method are notorious for ending with adversarial
relationships between project team members. Pearland Recreation Center and Natatorium has
been an exception. Project team members have, in fact, attributed the success of their project
to the design-bid-build delivery method. A reason for the project’s success using the design-
bid-build delivery method has been the City of Pearland’s project goal: “Build a quality project on
budget”. They are not as concerned with completing the project by a specific deadline as they
are with controlling costs and producing a project that will serve the community for many years
to come.

For complex public projects such as this one, the owner is better served using a design-bid-
build delivery method over a design-build delivery method because it effectively allocates
liability away from the owner and maintains the beneficial checks and balances between the
designer and general contractor.
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Section 9: Analysis #4 - Bolted Vs. Welded Glulam Arch Connection

9 -1 Problem:

In the natatorium of the Pearland
Recreation Center and Natatorium a
glulam structural system is used,
including 14 glulam arches. These
glulam arches are connected to the
concrete footers using bolts. The
bolted connections of these arches
were difficult due to the small
tolerances of the glulam arches. In
hind sight, the contractor suggested
that a welded connection would have
been more constructible.

Figure 9-1.1 - Glulam Arches (Courtesy of Structural
Mag)

9 -2 Goal:

The goal of this research is to identify the feasibility of using welded connections instead of the
as-built bolted connections for the 28 connections (2 per arch) of the 14 glulam arches to the
concrete footers.

9 — 3 Analysis Method:

1) Determine the cost of using a welded connection.

2) ldentify the time required to construct a welded connection.

3) Compare the cost and time duration for a welded connection with that of a bolted
connection.

4) Consider the durability of a welded connection versus a bolted connection.

5) Research the availability of qualified welders in the geographic area.

9 — 4 Resources:

1) Welding contractors

2) Pearland Recreation Center and Natatorium project team.
3) Glulam contractors

4) RS Means Cost Data

5) MS Project
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9 — 5 Feasibility/Constructability Analysis:

A welded connection would be easier to construct. The greater Houston area has ample
availability of qualified welders. However, connecting dissimilar materials might create problems
with the weld.

9 — 6 Design Analysis:

As designed, each connection had (12) 1” diameter stainless steel anchor bolts. This is the
equivalent of 12 X 3.14 x (0.5”)? = 9.42 in® of steel connection. To create a weld of equivalent
strength, it would be necessary to have 75.36 (9.42in%(1/8in)) linear inches of 1/8” weld. This
would require about 38 inches of 1/8” weld on each side of the connection.

9 — 7 Cost Analysis:

To analyze the costs associated with this connection, it is necessary to identify what would be
removed and added. Table 9-1.2 — Iltems Added and Removed per Connection lists these
items.

Table 9-1.2 — Items Added and Removed per Connection

Added Removed
75” of1/8” weld (12) 17 Anchor Bolts
Metal plate embedded in (12) holes for bolts

concrete footer

Careful alignment of columns
during erection.

Extra labor to align anchor
bolts with holes during
erection.

It can be assumed that the material costs associated with the removal of the 12 bolts and the
addition of the plate that would be casted into the concrete footer would cancel each other out
and could be ignored. Similarly, the labor costs required to insert the plate in the concrete
would likely be less and certainly wouldn’t be more than the cost to place and brace the anchor
bolts during the concrete pour. It is very difficult to properly brace anchor bolts while pouring
concrete.

It can also be assumed that the costs associated with field welding the steel plates would be
equivalent to the costs of cutting the bolt holes in the steel and the additional labor that would be
required to align the anchor bolts with the holes in the steel plate on the base of the glulam
column.
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9 — 8 Schedule Analysis:

Analyzing the schedule implications of this connection modification is also important. Assuming
a 60” long 1/8” weld could be done in 1 hour, .8 connections could be done per hour. The total
of 28 connections would only add 35 man hours. Therefore, the schedule implications of this
change could be ignored since it would be no more than the time required to set the anchor
bolts prior to pouring concrete and aligning the columns with the bolts during glulam erection.

9 — 9 Conclusions and Remarks:

As designed, the bolted connection between the glulam columns and the concrete footer is very
difficult to construct. Modifying to a welded connection would eliminate the tedious process of
aligning the baseplate of the glulam column with the anchor bolts without increasing the
schedule or cost of construction; in fact, it could possibly result in a cost reduction.
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Section 10 - Summary and Conclusions:

After performing design, cost, and schedule analysis on the construction of the Pearland
Recreation Center and Natatorium the following conclusions have been reached:

1)

2)

3)

4)

The structural system in the natatorium should be changed from glulam to structural
steel. This change would save over $600,000 in construction costs and have no effect
on the construction schedule, durability and life-cycle costs of the building.

A water-cooled chiller with a cooling tower mechanical system should replace the air-
cooled chiller. This modification would save almost $50,000 in construction costs,
almost $250,000 in yearly energy costs, and would have no implications to the
construction schedule. A downside to this change would be that the cooling tower would
require additional maintenance to control the water in the cooling tower, however since
the building contains a swimming pool there should already be qualified maintenance
staff on site that could also easily oversee the maintenance of the cooling tower.

For complex public buildings such as the Pearland Recreation Center and Natatorium, a
design-bid-build delivery method is preferred over design-build. Design-bid-build
allocates financial risk away from the owner and includes the all important checks and
balances between team members such as the architect and general contractor. These
checks and balances are lost in a design-build delivery method because the architect
and general contractor are part of the same firm and the owner is no longer included in
the interaction between these parties.

At the connection between the glulam column and the concrete footers in the natatorium,
a welded connection should replace the current, bolted connection. Construction of the
bolted connection is difficult as the holes in the column baseplate need to be precisely
aligned with the anchor bolts in the footer. A welded connection eliminates this
complexity. A welded connection should replace the current bolted connection between
the glulam column and the concrete footers in the natatorium.

Making the above modifications to the Pearland Recreation Center and Natatorium would save
about $650,000 in construction costs, significantly reduce yearly energy costs, maintain the
construction schedule, produce a higher quality product, and create a more constructible
building.
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Appendix 3 — Project Overview References
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Specialty Contractor List

SUBCONTRACTORS AND SUPPLIERS
RECREATION CENTER & NATATORIUM

PEARLAND, TX
#5085
PROJ. EST.: LOU ARRIETA JUNE 30, 2009
PROJ. MGR.: SCOTT STOLTZ
PROJ. ASST.: MATT LUNA
SUPERINT.: PHILLIP CRISSMAN
SUBCTR CO NAME CO ADDRESS CITY STATE ZIP CONTF CONTL PHONE FAX SUBCD
MNAME MNAME
0000-1 City of Pearand 0o00-1
OWNER
00ooo-2 . Do00-2
ARCHITECT PBK Architects
0000-3 Do00-3
STRUCTURAL
ENGINEER
0000-4 D000-4
MEFP ENGINEER
0000-5 JOBSITE EM.J Corporation 4141 Bailey Road Pearland, TX Phillip Crissmamn D000-5
TT584
5085-0107-030100-00 | MCM Commercial 8518 Grant Road Houston, TX Matt Mabry T13-4868-7670 | 713-4686-7683 | D30100-00
CONCRETE Concrete, Inc. 77070
5085-0116-034713-00 | G.L. Metles, Inc. 41220 Park 280 Drive | Waller, TX 77484 | Bryan Batchman B36-372-020 | 936-372-9032 | 034713-00
CONCRETE DECK
5085-0124-042000-00 | Easthaven 8723 Easthaven Dr. Houston, TX Tommy Grantland T13-844-5361 | 713-044-2815 | D42000-00
MASDNRY Incorporated T7O75
5085-0101-050000-00 | Apel Steel 2345 Second Avenue | Cullman, AL Hank Apeal 2686-730-628B0 | 256-735-6304 | D500D0-00
STRUCTURAL Corporation MW 35058
STEEL
5085-0105-061800-00 | R.M. Rodgers, Inc. 6352 Akder Drive Houston, TX Max Rodgers T13-6868-2229 | 713-6686-2516 | D81800-00
WOoOoD ROOF Tr081-4404
DECKING
5085-0144-062200-00 | Viciona 2002 Delmar Drive Vicioria, TX Casey Roth 381-578-0263 | 3B1-578-1271 | D82200-00
MILLWORK Cabinetworks, a Trao
subsidiary of Rioth
Construction, Inc.
5085-0122-072450-00 | Kenyon Plastering 3401 West 11" Street | Houston, TX Patrick Troy 832-673-6404 | 232-673-0408 | O72450-00
LATH & PLASTER of Texas,_Inc. 7008
5085-0125-075000-00 | Admiral Roofing 14521 Old Katy Rd. Houston, TX E. Eugene Lauwer 281-372-1250 | 2B1-372-1252 | O750D0-00
ROOFING and Sheet Metal, #2224 T7o7E
LLC
5085-0152-075000-01 | Threadgill Sheet 17515A Huffmeister Cypress, TX Wayne Threadgill 281-3730016 | 2B1-373-0010 | O75000-01
ROOFING Metal Works, Inc. Tr428
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SUBCONTRACTORS AND SUPPLIERS
RECREATION CENTER & NATATORIUM

PEARLAND, TX
#5085

PROJ. EST.: LOU ARRIETA JUNE 30, 2009
PROJ. MGR.: SCOTT STOLTZ
PROJ. ASST.: MATT LUNA
SUPERINT.: PHILLIP CRISSMAN

5085-0150-078100-00 | Alpha Insulation & T8T Bradfield Rd. Houston, TX Doavwid Wright 281-9008-7000 | 281-809-7005 | O7E100-00
FIREPROOFING Waterproofing. Inc. 77080

5085-0147-079200-00 | Century Roofing 4411 Airine Houston, TX Mike: Martin T13-607-8288 | 713-607-8200 | O7E200-00
WATERPROOFING/ LLC. Troz2

SEALANTS

5085-0111-081100-00 | Fiper-Weatherford 185 Tecon Cove Buda, TX 78610 Tom Buyers 5124200726 | 512-420-9387 | 081100-00
HOLLOW METAL Co. Distributor —

DOORSMWOOD Architectural

DOORS/FINISH Specialties

HARDWARE

5085-0134-0B3323-00 | ABC Steel 5100 South Willow Houston, TX Bob Casson T13-720-8700 | 713-728-8611 | 083323-00
OVERHEAD DOORS | Products Co., Inc. T7035

dba ABC Doors

5085-0126-084000-00 | Ranger Specialized | 18031 Aldine Houston, TX COmar Maalouf 281-821-3777 | 281-821-3785 | 084000-00
STOREFRONT Glass. Inc. Westfield 77073

5085-0142-000800-00 | PC Unlimited, Inc. 211-E Randon Dyer Rosenberg, TX Josef Poncik 281-344-1600 | 281-344-1922 | 080600-00
DRYWALLY Road FECTh

CARPENTRY

5085-0123-003000-00 | ASA Carlton, Inc. 5224 Palmero Court, | Buford, GA Scott Hester T70-845-2185 | 770-845-5640 | 093000-00
CERAMIC TILE Syite 200 30518

5085-0118-006433-00 | Jellison Inc., dba 1108 Regal Row Austin, TX 78748 | Don Jellison B00-386-8306 | 512-282-4070 | 086433-00
GYM FLOOR/ Jelco

RAGQUETBALL

COURT/

SCOREBOARD

SYSTEM

5085-0148-006433-01 | Polymer Systems, 17320 E. State Hwy Buchanan Dam, | Car Taylor 512-793-8575 | 512-703-2779 | 096433-00
EPOXY FLOOR Inc. 29 T 7BG09

5085-0146-006500-00 | Marek Brothers 2115 Judiway Houston, TX Mike Haolland T13-881-2626 | 713-681-8540 | 086500-00
TILEFBASE/CARPET | Systems, Inc. T8

5085-0143-009113-00 | Zawon Commercial | 2118 Kyle Cincle Heath, TX 75032 | Bryan Jobe 214-538-2011 | 214-208-1146 | 088113-00
PAINTING Painting, LLC

5085-0148-100610-13 | Atlas Sign 6411 Aifine Drive Houston, TX Michael Johnson T13-888-1121 | 713-688-2211 | 100610-13
SIGN WORK Services, Inc. 77078

5085-0112-101100-00 | Klinger Specialties | 2611 Couch Houston, TX Benny Castro T13-861-4213 | 713-861-4471 | 101100-00
BULLETIN BOARDS, | Direct, Inc. Troo8

ACCORDIAN
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SUBCONTRACTORS AND SUPPLIERS
RECREATION CENTER & NATATORIUM

PEARLAND, TX
#5085

PRO.J. EST.: LOU ARRIETA JUNE 30, 2009
PROJ. MGR.: SCOTT STOLTZ
PRO.J. ASST.: MATT LUNA
SUPERINT.: PHILLIP CRISSMAN

DOORS, POSTER

CASE, SWINSUIT

DRYER

5085-0118-102113-00 | Victoria Builder 5301 M. John Victoria, TX Dam Gorfido 361-572-8020 | 361-572-8082 | 102113-00
TOILETIDRESSING/ | Supply Company, Stockbauer TTR04

SHOWER Imec.

COMPARTMENT S

5085-0127-102813-00 | Tri-Tech Building 4301 Founder's Way | Chattanooga, TH | Ted Wikes, Jr. | 423-802-7307 | 423-622-4736 | 102213-00
TOILET Products LLC Drive, Suite C ar418

ACCESSORIES

5085-0138-105100-00 | Silicon Valley 18522 Bridoon Cypress, TX Michael Lacey 281-550-8875 | 281-550-8880 | 105100-00
BENCHES! Shelving & Tr433

LOCKERS/ Equipment Co., Inc.

SHELVING

5085-0117-107313-00 | Assoc. Bidrs 7108 Mapleridge Houston, TX Jeff Gifford- T13-661-8222 | 713-861-7022 | 107313-00
FLAGPOLES Specialties, Inc. T7081 ‘Weaver

Diba Kronberg's
Flags & Flagpoles

5085-0133-107310-00 | Luebe-Jones, Inc. 8201 Winkler Houston, TX il Sims T13-044-0088 | 713-844-5815 | 107313-00
ALUMINUM dba Avadek TIT

CANOPIES

5085-0132-107313-01 | Sign and Awning 4711 Vermant Fort Worth, TX Todd Price B17-026-7270 | 817-B26-7311 | 107313-1
ALUMINUM SUN Services, Inc. TB115

SCREENS

5085-0141-114000-00 | Classic Stainless, 4330 Bronze Way Dallas, TX 75237 | Gus Macias 214-467-8700 | 214-467-8705 | 114000-00
STAINLESS STEEL Inc.

5085-0138-114000-01 | Manna Distributors, | 8708 West Park Houston, TX Alan Mahman T13-877-3318 | 713-788-7512 | 114000-01
RESIDENTIAL Inec. 77083

EQUIPMENT

5085-0140-114000-02 | Alliance Food 2225 E. Beltline Rd. Camoiliton, TX Al Berger O72-820-8352 | 972-820-8021 | 114000-02
KITCHEN Equipment Corp. THO0G

EQUIPMENT

5085-0113-115213-00 | Game Court 10801 Circle Drive Austin, TX 78736 | David Henderson | 512-304-0461 | 512-384-0430 | 115213-00
GYMNASIUM Services, Inc.

EQUIPMENT

5085-0121-115213-00 | Daersed 3845 Fredricksburg San Antonio, TX | G'Anna Parkey 210-732-8327 | 210-732-8347 | 115213-00
PROJECTOR Enterprises dba Rd. 78201
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SUBCONTRACTORS AND SUPPLIERS
RECREATION CENTER & NATATORIUM

PEARLAND, TX
#5085
PRO.. EST.: LOU ARRIETA JUNE 30, 2009
PROJ. MGR.: SCOTT STOLTZ
PROJ. ASST.: MATT LUNA
SUPERINT.: PHILLIP CRISSMAN
SCREENS Southwest Diécor
5085-0120-122000-00 | Longhom Blinds of | 4201 5. Congress Austin, TX 78745 | Rom Newhouse | 512-447-5406 | 512-707-7315 | 122000-00
HORIZONTAL Austin, LLC Ave., #312
BLINDS
5085-0115-131100-00 | Progressive 2510 Famrell Road Houston, TX Tim Fhelps 281-882-0212 | 281-442-1524 | 131100-00
SWIMMING POOL Commercial T7073
Aquatics, Ine.
5085-0137-133416-00 | Seuthemn Bleacher | 801 Fifth Street Graham, TX Jim MecCain B00-433-0912 | 840-548-1365 | 133416-00
ALUMINUM ‘Company., Inc. TE450
BLEACHERS
5085-0108-142000-00 | ThyssenKrupp 14820 Tomball Houston, TX Adam Meyer 713-288-0289 | 712-806-4660 | 142000-00
ELEVATOR Elevator Plowy., Suite 180 77086
‘Corporation
5085-0109-211300-00 | Firecheck of Texas, | 11500 M_ 107 Street McAllen, TX Hal Wychopen | 856-383-3473 | 856-380-3473 | 211300-00
FIRE PROTECTION Inc. 785040222
5085-01238-212000-00 | PBJ Specialties 7800 Bissonnet Houston, TX Scott Harmon T13-774-5701 | 7127745717 | 212000-00
FIRE Street, Suite 250 TTO74
EXTINGUISHERS/
CABINETS
5085-0110-221000-00 | Johnston 800 Wilcrest Dr., Houston, TX Michael Johnston 7135324202 | 713-532-0006 | 221000-00
PLUMBING ‘Commercial Suite 150 TT042
Plumbing, LLC
5085-0102-230000-00 | Fort Bend 13625 Stafford Road | Stafford, TX Pete Medford 281-403-4822 | 2814024823 | 230000-00
HVAC Mechanical, LTD TT47T
5085-0104-260000-00 | Quinco Electrical of | 3016 W. Story Rd. Irving, TX 75038 Richard Cavazos H72-258-0105 | 972-258-0107 | 260000-00
SITEMBUILDING Dallas, Inc.
ELECTRIC
5085-0128-272000-00 | NefWersant G750 W. Sam Houston, TX Steven Davis B32-487-1973 | 832487-1801 | Z72000-00
ALARM! VIDEO! Selutions, LLC Houston Parkway M., | 77064
SECURITY CAMERA Suite 100
5085-0131-280000-00 | FireTron. Inc. 10101 A Stafford Stafford, TX Richard Phillips 281-4008-1500 | 281-488-3711 | 280000-00
SOUND SYSTEM ‘Centre Dr. TT47T
5085-0130-283100-00 | Wilson Fire 7303 Empire Cenfral | Houston, TX Waylan Gandy B832-310-2469 | 232-310-2569 | 283100-00
FIRE ALARM/ Equipment & Dirive Tr040
TELEFHONE Service Company.
Inc.
5085-0102-310800-00 | W.T. Byler Co_ 15203 Lillia Road Housion, TX Jeremy Perkins 2814452070 | 2814454356 | 310600-00
SUBCONTRACTORS AND SUPPLIERS
RECREATION CENTER & NATATORIUM
PEARLAND, TX
#5085
PROJ.EST.: LOU ARRIETA JUNE 30, 2009
PROJ. MGR.: SCOTT STOLTZ
PROJ. ASST.: MATT LUNA
SUPERINT.: PHILLIP CRISSMAN
EARTHWORK! LP. TT080-5200
ASPHALT PAVING
5085-0145-3131168-00 | Aroco Pest 4321 Pepperbush Fort Worth, TX Ron Muse B17-920-5850 | 817-847-65754 | 313116-00
SOIL POISONING Management, 78137
LLC.
5085-0135-321723-00 | Arkansas Line 10524 Dreher Road Little Rock, AR Michael Griffin 5£01-888-5052 | 501-888-1080 | 321723-00
PAVEMENT Marking, Inc. TZ208
MARKINGS
5085-0151-322100-00 | Foster Fence LTD 18700 Old Hwy B0 Houston, TX Daniel Greak 281-456-7272 | 2B1-458-0221 | 323100-00
FENCING East 77048
5085-0114-329000-00 | Site Landscape T2 E. Business 121 | Lewisville, TX Kirk Boyd ©72-221-2205 | 972-221-2208 | 320000-00
LANDSCAPE & Development LLC 75057
IRRIGATION
5085-0102-334000-00 | Joslin Construction | 21518 West Wallis Porter, TX 77365 | Ray Joslim 281-254-5840 | 2B1-354-5840 | 334000-D0
WATER/SEWER Company. Inc.
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Appendix 5 — Project Logistics References
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Detailed Project Schedule

[} ‘ [Task Name Duration Start Finish Predecessor: 12n¢ Quarter. 3rd Quarter Ath Quarter 1t Quarter 2nd Quarter
o Mar Apr May Jun Jul Aug Oct | Dec Jan Mar Apc | May | Jun
1 Notice to Proceed Odays  Mon 420008 Mon 4720109 o 420
2 |E  Recreation Center - Excavation 10days?  Mon 472009 Fri 511091 @@ Sitowork
3TIER  Ntatorum- Excavation 15days?  Mon 5409 Fri522092 G Sitework
4 ia ‘Storm Water Utiity Connection Sdays? Mon52509  Fri5R9/091 @ Sitework
15 |EQ  Recreation Center - Dril Fiers 6days? Mon 52509  Mon 6/1092 @ Concrete
113 ‘B Natatorium - Pool Excavation 10days  Mon 525009 Fri6/5093 & Pool
5 |E  Senitary Sewer Utity Connection Sdays  Mon 6/1/09 Fri 65094 @ Sitowork
16 |E§  Recreation Center - Form/Reinforce Spread Foatings 2days?  Tue6/209  Wed 6/309 15 ¢ Concrete
120 ‘E Natatorium - Drill Piers 10days  Tue6/209  Mon 6/1509 15 @ Concrete
17 |Ed  Recreation Center - Pour Spread Footings 1day?  Thus/409  Thu6/4109 16 1 Concrete
16 |E§  Recreation Center - Form/Reinforce Siab-On-Grade 5days? Fi6/s09  Thu6/110917 @ Concrete
% ia Recreation Center - Underground MEP 5days? Fi6s08  Thu /110917 @ MEP
6 |E§  Domestic Water Utiity Connection Sdays? Mo 6809  Fri6/120095 @ Sitework
114 |Tq  Notatorium - Pool Fioor Rough-in 3days Wed 81009  Fri61209113 @ Pool
187|E]  Recrestion Center - Pour Slab-On-Grade 1day?  Fri6n209  Fri6/121091820 } Concrete
77|E  Gas tiity Connection 5days?  Mon 61509  Fri6/19/096 @ Sitework
1157 [E§  Natatorium- Podl Ficor Steel Placement Sdays Mon 61509 Fri 6/19/09 114 @ Pool
8 |E§  Bectric Utiity Connection Sdays? Mon62209  Fri6R26/097 @ Sitework
16 Natatorium - Pool Floor Concrete Placement 1day? Mon 62209  Mon 6722009115 1 Pool
117 |4 Ntatorum - Pool Wals Rough-in 10days  Tue 62309  Mon 7/6109 116 & Pool
B ‘E Parking Lot Underground Electric 15days? Mon 62909  Fri7/17/098 W Sitowork
2 ‘E Recreation Center - Structural Steel Phase 1 8days?  Tue7/709  Thu7/16/0919 @ Structural Steel
18 ‘ Natatorium - Pool Wals Stee! Piacement 15days  Tue7/709  Mon 7227108 117 @ Pool
2 ‘E Recreation Center - Structural Steel Phase 2 Gdays?  Fri7A7O9  Fri 772410921 @@ Structural Steel
0 ‘E Grade Parking Lot 10days? Mon 72009  Fri 731099 @ Sitework
-] ‘E Recreation Center - Structural Steel Phase 3 Sdays? Mon 72709  Fri7R10922 @ Structural Steel
119 ‘E Natatorium - Pool Walls Concrete Placement 2days  Thu7R8009  Fri 73109118 9 Pool
2 ‘E Blue Top st Parking Lot 10days?  Mon 8309 Fri8/14/0910 @ Sitework
% ‘E Recreation Center - Steel Roof Trusses. Sdays?  Mon 83109 Fri 87710923 @ Structural Steel
& ‘E Recreation Center - CMU West Wall 5days?  Mon 83109 Fri 8/7/0923 @ Masonry
721 T  Ntatorium- Form and Reinforce Spread Footings 11days  Mon83/09  Mon 8/17/09 119 @ Concrete
12 Natatorium - MEP Underground 10days  Mon 8309  Fri8/14109119 . MEP
26 |E§  Recreation Center - 2nd Floor Metal Decking Phase A 3 days FA&7n9  Tue /110921 @ Structural Steol
2% Recreation Center - Topping Out 0 days Fra7i9 Frl 8710924 o 87
42 |  Recreation Center - CMU North Wall Sdays? Mon 81009  Fri8/14/0941 @ Masonry
47 |  Recreation Center - Windows 35days? Mon 81009 Fri 9250941 S Windows
1 E  Pave Lot 10days? Mon 84709 Fri8/2810912 Sitework
= Parking 1ys' [—]
Project: Pearland Rec Centerand Nati | Task CESSSSSS  Progress —— Summary (—  External Tasks (s  Deadine 2
Date: Sat 10/24/09 spit Miestone @ Project Summary ()  Extemnal Miestone &
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D [Task Name Duration Start Finish  Predecessor: T3rd Quarter 4th Quarter 15t Quarter v 2nd Quarter
o Jun Sl Aug | Sep oct Bec Jen | Feb | Mar A | May T Jun
25 |[Z§ Recreation Center - Reinforce 2nd Floor Deck Phase A 2days  Tue 8/18/08  Wed 8/19/0926 § Concrote
123 Natatorium - Pour Siab-On Grade 2days  Tue 818109 Wed 819/09 122,121 § Concrete
27 |  Recreation Center - 2nd Fioor Metal Decking Phase B Jdays Wed81908  FrisnR1/0922 @ Structural Steel
25 |Z§  Recreation Center - Pour Concrete 2nd Floor Deck Phase A 1day? Thu82009  Thu 8/20/0928 1 Concrete
124 Natatorium - Steel Erection 20days  Thu82009 Wed 9/16/09123.23 @ Concrete
30 |F§  Recreation Center - Reinforce 2nd Floor Deck Phase B 2days  Tue 82509 Wed 8/26/0927.28 § Concrete
32 |  Recreation Center - Roof Decking Phase A Sdays  Tue 82509 Mon 83100924 @ Structural Stool
31 |E]  Recreation Center - Pour Concrete 2nd Floor Deck Phase B 1day? Thu&27/09  Thu 8271093029 1 Concrete
13 |E  Sdewaks at Parking Lot Sdays? Mon83109  Fri9/dng 11 @ Sitework
35 |E§  Recreation Center - Light Weight Concrete Phase A 6days  Tue9/109  Tue9/E0932 @ Concrete
1 |E§  Island Fill st Parking Lot Sdays? Mon97/09  Fri9/n10913 @ Sitework
T3 |EY  Recreation Center - Roof Decking Phase B Sdays  Mon 9708  FrioNnime32 @ Structural Stoel
437 |E]  Recreation Center - CMU South Wall 5doys?  Mon 9709 Fri9/110942 @ Masonry
£ Recreation Center - Roof Decking Phase C 6days Mon 9/14/09  Mon 922110933 =
38 |Eq  Recreation Center - Builtup Roofing Phase A 4days  Mon9/1409  Thu9/17/0935 @ Roofing
447|E]  Recreation Center - Brick West Wal Sdays? Mon 9/14/09  Fri9/180943 @ Masonry
Natatorium - Glulam Erection 10days Thu9A7/09 Wed 9/30/09 124 Glulam
—
|E§  Recreation Center - Light Weight Concrete Phase B 6days  Fi9A809  Frion5093335 @ Concroto
4 |E]  Recreation Center - Brick North Wall 5days? Mon 92109  Fri9/250944 @ Masonry
3 Recreation Center - Light Weight Concrete Phase C 7days Mon 92809  Tue 10/6/09 3436 -
3 |E]  Recreation Center - Builtup Roofing Phase B 4deys  Tue92909  Fri 102093638 @ Roofing
% Natatorium - Top Out Odays Wed9/30/09 Wed 930109125 © 930
Natatorium - CMU North Wall Sdays  Thu 10109 Wed 10/7/09 126 @ Masonry
Natatorium - Roof Decking 15days  Thu 10/1/09 Wed 1021109125 @ Glulam
i Natatorum - Pool Deck 20days  Thu 10109 Wed 10128009 126 G Specialty
() Recreation Center - Built-up Roofing Phase C 4days  Wed 10709 Mon 10/12/0937.39 =]
128 Natatorium - CMU East Wall Sdays  Thu 10/8/09 Wed 10/14/09 127 @ Masonry
125 Natatorium - CMU South Wall Sdays Thu10/1509 Wed 10121/09 128 @ Masonry
Recreation Center - Brick South Wall Sdays? Mon 10419/09  Fri 102309 45 & Masonry
Natatorium - Face North Wall Sdays Thu1022/09 Wed 10728/09 129 @ Masonry
Natatorium - Pool Gutter System 20days Thu 102209 Wed 1111809133 (E— Pool
37 Natatorium - Standing Seam Roofing System 20days  Thu 102209 Wed 11/18/09133 (@ Roofing
4 Recreation Center - Dry-In Odays  Fri102309  Fri 1023009 46.47 © 1023
49 |E  Recreation Center - 1st Floor MEP Overhead Rough-in Phase A 15days? Mon 102609  Fri 11130948 - MEP
31 Natatorium - Brick East Wall Sdays Thu1029/09 Wed 11/4/09 130 @ Masonry
Natatorium - Brick South Wall Sdays  Thu 11509 Wed 11/11/09131 @ Masonry
Natatorium - Windows 20days Thu11/1209  Wed 12/8/09 132 S Windows
Project: Pearland Rec Center and Nat: | Task . Progress —— Summary P Extemal Tasks (s  Deadine o
Date: Sat 10/24/09 Spit Miestone ® Project Summary () Extemal Milestone O
Page 2
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D [Task Name Duration Start Finish  Predecessor: T2nd Quarter. T3rd Quarter 4th Quarter 15t Quarter v 2nd Quarter
o Apr May T dun Sl oct | Dec Jen | Feb | Mar A | May | dun
50 |E§ " Recreation Center - 15t Floor MEP Overhead Rough-in Phase B 10days? Mon 1146/08  Fri 11/27/09 49 & MEP
52 |E§  Recreation Center - 1st Floor Interior Framing Phase A 10days Mon 1116/09  Fri 11727/09 49 @@ Drywall
51 |E§  Recreation Center - st Floor MEP Overhead Rough-In Phase C 10days? Mon 113009  Fri 12/11/0950 & MEP
53 |Z§  Recreation Center- 1st Floor Interior Framing Phase B 10days Mon 1173009  Fri 12/11/095052 @@ Drywall
55 |E§  Recreation Center - 1st Floor MEP Rough-in Phase A 10days Mon 1173009  Fri 12/11/0952 & MEP
135 Natatorium - Dry-In Odays Wed 12809 Wed 12/9/09 134 o 129
138 Natatorium - Overhead Rough-in 10days Thu12/10/09 Wed 1222309135 = MEP
54 | Recreation Center - 1st Floor Interior Framing Phase C 10days Mon 12/14/09  Fri 12250095153 @ Orywall
$ |E§ Recreation Center - 1st Floor MEP Rough-in Phase B 10days Mon 1214109  Fri 12250095355 @ MEP
58 |4  Recreation Center - st Floor Drywall and Insulation Phase A 10days Mon 1244109  Fri 1212500955 @ Drywall
70 @  Recreation Center - 2nd Floor MEP Overhead Rough-in Phase A Sdays Mon 122108  Fri 121250951 @ MEP
L Natatorium - Interior Framing 10days Thu1224/09  Wed 1/6/10138 & Drywall
57 |E§  Recreation Center - 15t Floor MEP Rough-In Phase C 10days Mon 1222809  Fri 1/8/1056.56 = MEP
55 |4  Recreation Center - 1st Floor Drywail and insulation Phase B 10days Mon1228/09  Frl 1/8/105658 @ Drywall
61 |E§  Recreation Center - st Floor Finishing Phase A 10days Mon1228/09  Fri 1/8/1058 @ Drywall
7 Recreation Center - 2nd Floor MEP Overhead Rough-In Phase 8 Sdays Mon 122809  Fri1/11070 @ MEP
Recreation Center - 2nd Floor Interior Framing Phase A Sdays Mon122809  Fri1/1/1070 @ Drywall
T Recreation Center -2nd Floor Interior Framing Phase B 5days  Mon 1/4/10 Fri 1/811071,72 @ Drywall
i/ 7 Recreation Center - 2nd Floor MEP Rough-in Phase A Sdays  Mon 1410 Fri1/8M072 @ MEP
40 Natatorium - Drywal & Insulation 10days  Thu1740 Wed 1720110139 @ Drywall
60 |  Recreation Center - 1st Floor Drywall and Insulation Phase C 10days  Mon 1711710 Frl 1/2211057.59 & Drywall
6 |F§  Recreation Center - 1st Floor Finishing Phase B 10days  Mon 14110 Fri 17221105961 & Drywall
6 |E§  Recreation Center- 1st Floor Painting Phase A 10days  Mon 14140 Fri 12221061 & Painting
Recreation Center - 2nd Floor MEP Rough-In Phase B Sdays  Mon 14110 Fri 115107374 B MEP
76 Recreation Center - 2nd Floor Drywall & insulation Phase A Sdays Mon 14110  Fri1/151074 ® Drywall
77 Recreation Center - 2nd Floor Drywall & insulation Phase B Sdays Mon 118110 Fri 17221107576 @ Drywall
78 Recreation Center - 2nd Floor Finishing Phase A Sdays Mon 11810 Frl 172211076 @ Drywall
) Natatorium - Finishing 10days  Thu 12140  Wed2/2/10140 & Orywall
[  Recreation Center - 1t Floor Finishing Phase C 10days Mon 12510  Fri2/5/106062 @ Drywall
[E  Recreation Center - 1st Floor Painting Phase B 10days Mon 12510  Fri2/5/106264 @@ Painting
|E§  Recrestion Center - 1st Floor MEP Fitout Phase A 10days Mon 12510  Fri2/sM064 & MEP
Recreation Center - 2nd Floor Finishing Phase B Sdays Mon 12510  Fri1/20/1077.78 @ Drywall
Recreation Center - 2nd Floor Painting Phase A Sdays Mon 12510  Fri 17201078 @ Painting
81 Recreation Center - 2nd Floor Painting Phase B Sdays  Mon 2110 Fri2/5/1079,80 @ Painting
8 Recreation Center - 2nd Floor MEP Fitout Phase A Sdays  Mon 2110 Fri2/5M080 @ MeP
142 Natatorium - Painting 10days  Thu2/4H0 Wed 2/17/10141 @@ Painting
8 |E§ Recreation Center - st Floor Painting Phase C 10days  Mon 2810  Fri2/19/106365 @@ Painting
Project: Pearland Rec Center and Nat: | Task . Progress —— Summary P Extemal Tasks (s  Deadine o
Date: Sat 10/24/09 spit Miestone 3 Project Summary RSSSSSSSSSSg External Milestone &
Page 3
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[ [Task Name Duration Start Finish  Predecessor: T2nd Quarter. T3rd Quarter th Quarter 15t Quarter , 2nd Quarter
o Apr May T dun Sl oct Bec Jan | Feb | Mar A | May | dun
68 |[Z§  Recreation Center - 15t Floor MEP Fitout Phase B 10days  Mon 28/0  Frl 219106567 - MEP
83 Recreation Center - 2nd Floor MEP Fitout Phase B 5 days Mon 2810 Fri 2/12/1081,82 @ MEP
8 Recreation Center - 1st Floor Celing Phase A Sdays  Mon 2810  Fri2/21067 @ Celling
20 Recreation Center - 2nd Floor Ceiling Phase A 5 days Mon 2/8/10 Fri 2/12/1082 @ Ceiling
87 Recreation Center - 1st Floor Flooring Phase A 5days  Mon 2/15/10 Fri 2/19/1084 @ Flooring
E] Recreation Center - 2nd Floor Ceiling Phase B Sdays Mon 21510  Fri2/19/1083 @ Colling
@2 Recreation Center - 2nd Floor Floorng Phase A Sdays Mon 21510  Fri2/191090 @ Flooring
100 |F§  Recreation Center - Gym Flooring 15days  Mon 21510  Fri3/sn083 @ Specialty
143 Natatorum - Ceiling Tdays Thu2A8A0  Fri2i26/10142 @ Colling
149 Natatorium - Podl Tile and Finishing 10days Thu2A8M0  Wed3/3/10 142 & Pool
Recreation Center - 1st Floor MEP Fitout Phase C 10 days  Mon 222/10 Fri 3/511066,68 & MEP
Recreation Center - 1st Floor Ceiling Phase 8 Sdays Mon 22210  Fri2R26/1068 @ Colling
£ Recreation Center - 2nd Floor Floorng Phase B Sdays  Mon 222710 Frl 226/1091 @ Flooring
£ Recreation Center - 1st Floor Doors and Hardware Phase A Sdays Mon 22210 Fri 21261087 @ Doors
97 Recreation Center - 2nd Floor Doors and Hardware Phase A 5days Mon 222110 Fri 27261092 @ Doors
Recreation Center - Raquetball Court Systems 25days  Mon 222110 Fri3n26/1066 — Specialty
Recreation Center - 1st Floor Flooring Phase B 5 days Mon 31710 Fri 3/511085 @ Flooring
e8] Recreation Center - 2nd Floor Doors and Hardware Phase B 5days  Mon 3/1/10 Fri 3/5/1093 @ Doors
104 Recreation Center - Casework 1day?  Mon 31710 Mon 3/1/1093 | Specialty
45 Natatorium - Flooring 10days  Mon3//10  Fri 312110143 @ Flooring
150 Natatorium - Bleachers Sdays  Thu3/4/10  Wed 310/10149 @ Specialty
152 Natatonum - Pool Testing 10days  Thu3/4M0 Wed 3/17/10149 & Pool
&% Recreation Center - 15t Floor Ceiling Phase C Sdays  Mon3BA0  Fri3/12/1069 @ Ceiling
Recreation Center - 1st Floor Doors and Hardware Phase B 5 days Mon 3/8/10 Fri3112/1088 @ Doors
7105 Recreation Center - Specialties. 1day?  Mon 3810  Mon 3/81098 1 Speacilty
108 |T§  Recreation Center - MEP Systems Testing 10days?  Tue3/M0  Mon 3221083 & MEP
& Recreation Center - 15t Floor Flooring Phase C (Gym) Sdays  Mon 31510  Fri319/1086 @ Flooring
46 Natatorium - MEP Trim-Out 7days  Mon 31510  Tue 3/23/10145 & MEP
Natatorium - Casework 7days Mon 31510  Tue 3/23/10145 @ Specialty
Natatorium - Doors and Hardware 7 days Mon 31510 Tue 3/23/10 145 @@ Doors
Natatorium - MEP Testing 10days  Thu3/8M0 Wed 331110152 @ MEP
% Recreation Center - 1st Floor Doors and Hardware Phase C Sdays Mon 32210  Fri3/61089 @ Doors
9 [T  Recreation Center - Gym Equipment 15days  Mon 32210  Fri4/noss G Specialty
101 |E§  Recreation Center - Gym Seating/Bleachers 8days Mon322/10 Wed 3/31/1089 @@ Specialty
103 |  Recreation Center - Lockers and Benches 8days Mon322/10 Wed 3311089 @B Specialty
107 E Recreation Center - Folding Partitions 8days Mon 32210 Wed 3/31/1089 @@ Specialty
|Ed  Recreation Center - Track Flooring 8days Tue323M0  Thu4/i/1093 @@ Specialty
Project: Pearland Rec Center and Nat: | Task . Progress —— Summary P Extemal Tasks (s  Deadine
Date: Sat 10/24/09 Spit Miestone @ Project Summary (===  External Miestone &
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[ Task Name Duration Start Finish __ Predecessor T2nd Quarter T3rd Quarter - th Quarter st Quarter
o War Apr M Jun Sl Aig Sep oct [ dee Jen | Feb

151 Natatorium - Speciaties Sdays  Wed 32410  Tue 3/30/10146

109 E Recreation Center - Punchlist 10 days? Thu 41710 Wed 4/14/10 106,107,101

154 Natatorum - Punchiist Sdays  Thu4/1A0  Wed4/7/10153

155 Natatorium - Punchlist Completion 10 days Thu 4/8/10  Wed 4/21/10 154

110 E Recreation Center - Punchlist Correction 15 days? Thu 411510 Wed 5/5/10 109

1% Natatorium - Final Inspections Sdays  Thu4/22/10 Wed 428/10155

157 Natatorium - Substantial Completion Odays Wed 4728/10 Wed 428/10 156

111 |E§  Recrestion Center - Final Inspections 5days?  ThuSE/M0  Wed 512/10110

12 Recreation Center - Substantial Completion Odays Wed5/12/10 Wed 51210111

158 Building Substantial Completion Odays Wed 51210 Wed 5/12/10157,112
Project: Pearland Rec Center and Nat: | Task . Progress —— Summary P Extemal Tasks (s  Deadine o
Date: Sat 10/24/09 spit il Miestone 3 Project Summary Extemal Miestone &
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Parametric Cost Estimate — D4Profiler

Wednesday, Saptempes 16, 2009 Statement of Probable Cost

Paariand Mataborium - Aug 2009 - TX - Houslon

Prepared By: ™ Prepared For
-ﬂﬂwnﬂn + HOK
1776 East Broad Strest
Columbus, OH 43203
Fax- Fax-
Bullding 5g. Sze: 150943 GSiie 5g Slzer 418176
Gid Date:  GME2003 Bullkding use: R
Mo. of floors: 2 Foundafion: COM
Mo of buldings: 1 Exterior Walls: MAS
Project Helght 52 Intarior Walls:  GYP'
st Floor Helght 16 Foof Type:  MET
15t Floor Size: 50000 Floor Type: TER
Project Type:  NEW
Diviskan Percant 50 Cost Amount
[ Bidding Requirsm 248 258 383,433
Eidding Requirements 248 258 389,438
03 Concrate 510 330 800,137
Concrate 510 530 800,197
04 Masonry 1725 1735 2,708,362
Masonry 1725 1785 2,708,962
05 Mgtals 15.96 1660 2,508,241
Meiais 1596 1660 2,505,241
06 Wood & Plastics L) L+ 53,806
Wood & Plasics 0us0 62 83,506
L) Thermal & Molsture Profection B BS54 1,288,653
Thermal & Moésture Profection BN BS54 1,258,653
L] Doors & Windows 0% 315 475,665
Doors & Windows 303 315 475,685
=] Finishas T3 TS5 1,145,575
Flnishas T29 758 1,145,575
10 Spacialiies 082 0.85 128,865
Specialies naz 0as 128,855
" Equipment 038 0.38 56,852
Equipmeant 036 038 56,852
12 Fumishings 033 041 61,550
Fumishings 03 (] 61,590
13 Special Conatruction 1233 1283 1,945,738
Spedal Construction 1239 1289 1,845,298
14 Conveying Systems: 038 oy 55,505
Elevators 036 037 55,905
15 Meachanical 1654 ma 2,558,132
Mechanical 16.54 7 2,598,132
16 Blactrical 823 260 1,443,261
Electrical 523 BE0 1,443,261
Tolal Bullding Coats 100.00 10405 15,705,442
a2 Site Work 100.00 259 1.081,100
She Work 100L00 259 1.081,100
Toéal Non-Bullding Costs 100,00 253 1.081,100
Todal Project Costs = - 16,786,542
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RS Means Data for Natatorium
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RS Means Data for Recreation Center
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Data for Estimate Location Adjustment

Location Factors
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Detailed Structural System Cost Estimate Hand
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Detailed Structural System Estimate

Recreation Center: Gridlines G~J and 1/2 (2520 SF]
[Units_|

|9 Bei dameter 48"snat ____[EA | 500l ss7500]  $45000] __  $1.10000] $1430.00 $¢57500] $225000] _ $5500.00] $1262500/Page532 |
[Concrate - 3000 p CYD. $101.00] -zm-m-am-mm
CM.Fum chA $0.70) -m-mzmm
_m— [ $512i1[Pagess |

$101.00) ¥ St1744]  s72.30]  $606.00]

_m-mr::m
5353
o m_sz [ o0 D-WE!“_

| S32¢65] S196344]  S11858]  $240667|Page 64,65 |

Sﬂ' _-'EID_IZ':E.-
| S6505| si036]  S000] Ses54o)

35| $1244300] RT’!E-

_nm_m-:zm‘m-mm

$565]  §125.15] 518089 $1.21368]  $6594]  S146050[Pagess |
I _—m
-mm—

00, 9270
-m
S2167.20] _$37.80 _ $265860[Page 124 ]

TS 1010816 . S' 5250'7 —lnm-mrz:ma-
TS 8xBx3/8% 14" LF | Ss400] _ Ss4so] sies7ia] $6750 $1.859.14]

27384 LF 1 $139.00] s1o8]  s14354] 16132 $757550]  $86.11]  S7.82293[Pageits |
16:26 LF X Stz s47.78]  ST1102] S1956S0[  §79.17]  S2i466sfPage 1id |
30:30 LF 2725 Sise| ____S16750 _S8072| Se4aizs| 4251 S456d36[Pageiii |

suHi2 ___LF__________S00s0 _____stsel ____s2800] __________Stfa] 3108  98038[ 1401400] __56056] $15.55554[Page 121
| ss0.719.45 |

7 14" Tectum E Roof Deck SF_ | Seess00]  sas0  s700) X $10.50 $208.757.50 $417.515.00 S0.00 $626.272.50 NA
130 LHSP Wood Joist Trusses __[EA______| e8] ____ss0000] ____ $150000( _______ $500.00] __$2.500.00] $34.000.00] $102.000.00]
$2,823,771.50.

"Note: This cost does not inciude the Roof Deck and Wood Trusses

Natatorium (25
[Units_|

[ Bell diameter_48° shaft EA | 500 $97so0l ____ $4s000l ___ $1.10000] _ $143000 $4587500] $225000]  $550000]  $12625.00[Page 532 ]

T — L . — ) S— % —) R— ) 1 1) 571 1271 < £

o Form -mm-m-mcz:n-
[ReinforcingSteel __________JTON_____ | 004l ____ $68000 ____ Si47s00 _ _ S125.15]  S$22601s]  $2720]  $5900]  SS01|  S9121[Pagess |

o w—i T — — — sl —osm——sow oo

oncrete Forming SFCA n 5000

[Reinforcing Steel ____[TON_____| ____040] -m-m-m_m-mm

[Reinforcing TON

16.70] $101.00)
$0.18} 0
$2.02}

“Note: This cost does not include Glulam Products

mnw Costs
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General Conditions Estimate

General Conditions Estimate

ltem Unit Unit Cost Quantity |Total Cost

Admin/Secretary MTH $3,200.00 5 $2,555.00
Assistant Superintendant MTH $7,600.00 13 $98,800.00
Superintendant MTH $8,227.00 13|  $106,951.00
Project Engineer MTH $7,145.00 13 $92,885.00
Project Manager MTH $8,346.00 $54,249.00
Senior Project Manaier MTH $8,660.00 1 5 $12,990.00
Jobsite Office MTH $486.67 $7,300.00
Temporary Toilets MTH $513.33 $7,700.00
Barricades MTH $66.67 15 $1,000.00
Construction Signs MTH $60.00 5900 00
Dumﬁters MTH $133.33 15 $2,000.00
Temporary Electric MTH $1,000.00 $15,000.00
Temporary Water MTH $46.67 $700.00
Temporary Telephone MTH $646.67 15 $9,700.00
Misc. Clean-up MTH $233.33 $3,500.00
Site Clean-up $2,500.00 $2,500.00
Final Butldunc.; Clean-up LS $37,000.00 $37,000.00
Trash Removal MTH $966.67 15 $14,500.00
Blueprints $3,500.00 1 $3,500.00
Safety (Drug Testing, Equipment, etc.) LS $1,500.00 1 $1,500.00
Hand Tools LS $6,000.00 1 $6,000.00
Engineering and Layout LS $2,000.00 1 $2,000.00
Incidentals LS $4,000.00 1 $4,000.00
Insurance % of Contract | $16,786,542.00 3%| $503,596.26
Bonds % of Contract | $16,786,542.00 2%| $335,730.84]
O&P % of Contract | $16,786,542.00 4%| $671,461.68
Total $1,998,018.78
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Appendix 6 — Analysis #1 (Natatorium Structure) References
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Natatorium Structural System Design Calculations
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STANDARD ASD LOAD TABLE

OPEN WEB STEEL JOISTS, K-SERIES

Bazed on & 50 ksi Maximur Yicld Strength
Adoptad by the Steel Jcist Instiute Novemnber 4, 1985
Ravisad 1o Novamdat 10, 2003 - Effactive March D1, 2008

The Back figares o e tolawing tsbie glve the TOTAL safe The appraxiride jost weighls per lineare et shoan ie (hese
unlformly g:atributed ‘cad-camying crascibies, in pounds per tables do ngs includse accessor se.
Lresar ¥, 0l ASD K-Series Steel Joisis, The weight of Tre approvimeie moment of nerta of the joist, ir inches® is:

DEAD loads, includ ryg ~he [pisls, must be daduciad 1c R N :
deerring the LIVE l0ag-carmy1g capacties of the jaists | = 26.2670M, J{L %(10°%), where W ,~ RED fiqure in the
Slopea paralizl-chord sisks shall uss span es defined Ly ths ~oad Table and L= (Span - 0.35) Ir feet.

length along the scpe. =or the praper hardlng of concarimied andior vardng loacs,
Tha figures 1w in RED i Ihis kaad ‘skie are the nomina seeSecion .1 in the Cole of Standard Practice for Stadl Jdels

LIYE lecads per linear f2ot of joist which will produce ar- and Joiz: Girvers.

aporoximate dellection ol 1/380 of Lre span. LIVE lcade Where the joist span cxceeds the unshaded area of the
which wli preduce a daf sofion of 1240 o the span may be —oad Table, 1he row of bildging nearast the mid epan shell
polained hy muaiplying t1@ figures r RED &y *.5. Inrc be diagonal bridiyrea with bolind cannections al the chorts
seae 3hall the TOTAL load caparity of the joists be excasced. and intersectons.

ASD

STANDARD LOAD TABLE FOR OPEN VEB STEEL JOISTS, K-SERIES
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12K | f2Ks 9248 f-w}\ k| MKe AeKs G0 I | ISKA | IEKE 045 T | 3K
p : e\ W | W4 4 8 8 %€ 1@ 8 15| 15
sz Jea| 2 72 55 es| 70| ws

a1 e nu

LT N]
Epan i

T

|
o
t_..

-4 = b
____ B T
2 ML 443 2 | 2k
+ S B 0
|8 “ Aie || A s2K
] o: s |l agr | 356 462
5 4 - E 48y 5
=& 27 K " 4
@ @ oam || 33| ;AT
: w/ 3E T =y A am
184 215 | 830 || 222 FEES ]
i P 1 5 % EE] ‘ ;T 418
<z 3 7 J 3 ')-':‘ 15 215 1 '"-Q l
1o =9 U 06 | I [0 FoH) E R
Ul b 141 1 129 11 170 180 Pl
e I »a 0 am
125 120 16T
2 s 3 2 i
= i in 8 1°G 123 13
| By s 138 | 120 2
1 L. 21 215 a3
b ] a6 ) [ 0

70




Pearland Recreation Center and Natatorium — Final Report

VULCRAFT LOAD TABLE

SUPER LONGSPAN STEEL JOISTS, SLH-SERIES

Based on a 50 ke Maximum Yield Etrength

ASD

Neproz M.

InLs. par | Jeotm Se*2 qui

Livesar 7. a I L bg, OLOR SR TCCT

Inzhie _ Becwsen i
96128 |129 132 135 138 141144 147 150 155 160 165 170 175
95 | 70000 |SAC| 517 | 495 |47+ |45 |43a [an [zon | eo| @[ 2as [ [uee
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184 | 25 | 225 |22 377 |34 |500 [ 2ac | 2sa| sms | 2 |20 | me
106 | 105000 {ves | v 719 |awn (661|621 |63 | S48 [ 518 467 | 46D | 435 | 413
A5 15 £33 | 453 |[4°7 |387 [BRZ | 321 | 223 | ZEO | 247 | 223 | 20
104 | 122000 {565 | 9 881 | 847 (613 |763 | 718 | §77 | 53| €04 | S | 541 | 14
AT 593 | 558 [s25 |4va |aza | ass | s | as | 2o 290 | zoe
)—A:‘A_._-w—-us-mn- 23 | 936 [oa4 |ARa |pa0 | 733 | 728 | Aee | RAD | ROR | sad
B e 083 | G4 (010 o503 [ RUS | 408 | 420 | Mo | Uod | a2 | Aot
10< | 153000 h1a1] 1141 (1205 1082 000 (945 (887 | 234 | 785| 741 | 00 | 632 | 628
B9 ] /64 | S21 aAY e (o0 :ZE_‘ AU | AJ9 ) UG | B0 F U4 | @D
112146 (147 | 150 [ 155 | 160 [165 [170 [175 | 180 | 185 190 | 196 | 200 | 205
112 1 91900 (623 | 600 < | 530 [SO0 [472 | M6 | 424 | 402 | 362 | g2 | 345 | 2@
466 | 439 | 393 | 352 |=an |30z |27 | 256 | 232 | 26| 200 | 186 | <77
112 [404000 [710 | 833 843 (810|575 [543 [S14 | <38 | 433 | 440 | 4-7 | 333 | a7e
| 12 4ar |&00 | 410 |E74 |342 | 213 | 284 | 256 | 4G | 2ET 210 s
112 131000 |9 | 853 | 805 | 757 [713 |673 |637 | &3 | 572 | 43| 506 | 491 | 468
| LD} G2 | Sh0 |08 [0 §42) [aME | dah | d27 | AT | A 20 | MaD
12 147.000 |co0 | 957 (913 [a71 [e24 |77 |736 | 677 | 51| 622 | 506 | 955 | s
WES| 1 |64 | ods |Bdo (489 |94y | 412 | Sao | ane | 2Ed | B | e
112 162000 [11ce| 067 [1012 [ 959 (600 843 |800 | 75 | TI6| 670 | 644 | 612 | 582
JEO | 744 | G724 | G135 [SC0 |52 | 468 | 431 | 397 | dud | 340 | 30 | aue
112 192000 f1ace| 263 {1129 (1133 074 [ 014 359 | 930 | e | sia ] 770 | 741 | 706
857 | 601 | 617 | 745 1678 J6o0 568 | 523 | 461] 494 ] a11 | aw1 | ava
102164 170 180 (185 | 200 | 208 | 210 215 | 220 | 230
120 564 456 43¢ | 414 | 305|376 | 053 | o4 | w28
43¢ | 386 | &6 | 2N2 | 261 |42 | o] 2aw ) 1as | 182 | 170
120 | 123000 (748 | 706 (667 |Aaz moe oo |5s2 | S16 | 400 | 45| <8 | 428 [ 410
530 | 465 | 444 [40e 370 |47 |1 | = | svr | ase | aan | zae [ 200
T 14,000 fusk | wob | e | vz sae (s e | so6 | sea | 5er | 517 | 488 | 4T3
; 618 | Se4 | 76 | 475 [ 400 | 404 |74 | A7 | ace| a0 | 2zea | 260 | 24e
T20 | 166000 (342 | ue | ed4e | B0 |ssa | s (690 | Ror | RoR| 59R | SRR | E4s | 513
6ec | 590 | S4t 497 (458 [428 |39 | 265 | 23e| o | 28z |20z | 2sn
120 | 185,000 (1117|1002 [1005 | e60 | 902 (068 |16 | fev | va0 | on | 675 | BaE | A1
731 | 715 | €55 | €0¢ 555 |512 |474 [ 490 | 4c6| 330 | 394 | aaw w08
VE | 212000 [1209[ 1210 (1162 1062 1036 | 804 |was | e | eeo| @11 | 775 |74 [T
15 | 837 | 762 | 706 |650 |500 |S65 | 515 | 478| 445 415 | 287 | 352

S

=4
L&)

71




Pearland Recreation Center and Natatorium — Final Report

-

F-1LE DNCDHOIN!

£ Y B R U

SQUARE TIED COLUMNS 10° x 10°

SQUARE TIED COLUMNS 16" x 16"

L T - aee e (AR A Shaat cden e urdaveay t!= 2000 Fal L = EQ000 pn
m ggmmzuics w4 feos Wa.. < L% s, 4 e &c_‘__- indihige %4“..5. kipx
2 S X : i Zis :
1455 Lap o 25, a4 DT, ik 143z Lsp w=onns |20
Edas | REG : Axial 2343 Axinl
& o “ T |Load
g A, W | i, .Q.? 4 i,
bl Bt el =] e
11 “h %S RE IR
3 ] wn IR 1
kI Heaa A1 1963
Z| A i e L
| a4 4% S| A
(] 173 |
6 Al
Bl 17| <4 127 1 b ] e
EE 15 < 152 oy N 243
156 15 5§23 17 o BRG] w”ww
"2 M
TIED COLUMMS 12° » ! =N 315
5 27
b W A1 3
L2 i+ " de| o) ame
R 9 ,
B s
LLC Y 23
N 24 29
! o
G ! 123
i AN
|2
el &
Ikt o]
iz, 12
1
MNS 14 x1

N (2] ol

£ 3 e 5%
SQUARL FIED GOLUMNS 20° 3 2

bl ] i X 22

72



Pearland Recreation Center and Natatorium — Final Report

Natatorium Structural System Costs

Strwtdurad System Costs
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Modified Schedule — Without Glulam in Natatorium

JiC Natatorium - Pool Floor Steel Placement Sdays  Mon 64503 Fri6M9/m03 114 Pool ‘ @ Pool
Matatorium - Pool Floor Concrete Placement 1day? Mon6/2209 Mon 622109 115 Pool \ ] Pool

E Natatorium - Pool Walls Rough-In 10days  Tue 6/23/09 Mon 7608 116 Pool ‘ @ Pool
Natatorium - Pool Walls Steel Placement 15 days Tue 77709 Mon 7/27/09 117 Paol | @@ Pool

it Natatorium - Pool Walls Concrete Placement 2days  Thu7/30/09 Fri 7/31/09 118 Pool \ | Pool

JiC Matatorium - Drill Piers 10 days Tue 6/203  Mon BA508 15 Concrete ‘ @ Concrete

E Natatorium - Form and Reinforce Spread Footings 11 days Mon 8/3108  Mon 81709 119 Concrete | (] Concrete
Natatorium - MEP Underground 10 days Mon 8/3/09 Fri 8/14/09 119 MEP \ @ MEP
Natatorium - Pour Slab-On Grade 2days  Tue8M809 Wed8M9/09 122121 Concrete \ | Concrete
Natatorium - Form, Reinforce, and Pour Columns Sdays  Thu 82009 ‘Wed 8/26/09 123 Concrete \ @ Concrete
Matatorium - Steel Erection 20days  Thu8/2008 Wed 91608 23123 Concrete ‘ Concrete
Natatorium - Top Out Odays 'Wed9M6/09 Wed3M6/09 125124 All | & 916
Natatorium - ChU North Wall Sdays  Thu9M709 Wed 9/23/09 126 Masonry \ %] Masonry
Natatorium - CMU East Wall Sdays  Thu9/2409 Wed 9/30/09 127 Masonry ‘ @ Masonry
Natatorium - CMU South YWall Sdays  Thu10M09 Wed 10709 128 Masonry | @ Masonry
Natatorium - Face North Wall Sdays  Thu10/809 Wed 10/14/08 129 Masonry ‘ 7] Masonry
Natatorium - Brick East Wall Sdays Thu10/M5/09 Wed 10/21/09 130 Masonry \ [*] Masonry
Natatorium - Brick South YWall Sdays Thu10/22/09 Wed 10/28/09 131 Masonry \ @ Masonry
Natatorium - Roof Decking 15 days  Mon 4/2009 Fri 58108 Steel ‘ @@ Steel
Natatorium - Windows 20days Thu10/29/08 Wed 11/25/08 132 Windows | @ Windows
Natatorium - Dry-In Odays Wed 11/25/09 Wed 11/25/09 134 All \ $ 125
Natatorium - Pool Gutter System 20 days  Mon 511109 FriBi5/09 133 Pool ‘ @@ Pool
Natatorium - Standing Seam Roofing System 20days  Mon 511109 Fri6/5M09 133 Roofing | Roofing
Matatorium - Overhead Rough-in 10days Thu11/26/08 Wed12/9/08 135 MEP | @ MEep
Natatorium - Interior Framing 10days Thu12M0/09 Wed 12/23/108 138 Drywvall \ @ Drywall
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Appendix 7 — Analysis #2 (Mechanical System) References
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Mechanical System Cost Calculations
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Water Cooled Chiller Spec Sheet

Page 1 of 2

General
I
276.00 tons c2
Efficency- TFLYV:
D667 KW ) ton 0.512 kW /ton
HFLV:
0.549 kW /ton
—
Ervap confignration: Frvap prossmrs drop:
[ ] 5.50 ft H20
Ervap leanving tanp: Frap fuling fector:
4200 F 0. 000D hr-5q fe-deg F/Btu
Evap flow rais Fvap fiwid concentration-
470.90 gpm 0.00 %
Minimmm evap fow mis: Evap fimid freavs podnt:
324.00 gipm JLO0OF
Evap sniuring tamp: Evap fimid typac
S56.00 F Warker
Number of evap passes:
3 Pass Condenser
U I
Cond configemation: Cond fouling factor:
E3 0.00025 hr-sq fi-deg F/Btu
Cond entering, tamp: Cond fiwid concantration:
B5.00 F 0.00 %%
Cond fow ratu Comd tubs type
T91.80 gpm [Enhanced Fin - Copper
95.00 F 150psi/10.58ar Condenser Water
Mumhar of cond passas: Pressure
2 Pass Cond faid type:
Cond provsome drop: Water
11.10 ft H2O
Electrical
I
Unit volags: Max overcurment prosection:
#6060/ GO0.00 A
Srtartar typac Startar axpecisd immsh-
We-delta #69.00 A
Unitt e Movor bocked rotor amps:
184.00 kW 1453.00 A
Fam load amps: Moax FLA (for starter sizing):
266.50 A 364
Min ciroeit anspacity
33310 A Miscellaneous
— — T
Full load soemd presvess (ART Condition): Shipping weight-
B3 dBA 14002.0 Iy
Eafrigerant charge (FIFC-134a): ART cartifScation:
490.0 Ib ARI certified
0l colar: Bated capacity (ARI):
Wiithout Ol Cooler 307.30 tons
AR]T cartified salection: Distribeation channal:
Yes United States
15044.0 Iy ASME Pressure Vessel Code
Hﬁm-ﬂgﬂm ilﬂnynil-:\ﬂnﬂ:
No Performancs Test No performance bast

file:'C\Documents and Settings'tswsh120'Local Settings\Temporary Internet Files\OLE1 . 22172010
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Cooling Tower Spec Sheet

= Chesapceake
B=SVSIeImS

7400 Coca-Cola Drive Offer of Sale
Hanower, MD 21076

Phone:-443-561-1600 Fax--443-561-1601 Reference No. 13643
Web Address: www.chesapeakesys.com
To:  Matt Smiddy Date:  2M8/2010

Aftn:

Business Faox:

Job Mame: Penn State Project
Job Engineer:
Thank you for requesting a quotation on the following equipment:

Danfoss Variable Frequency Drive(s)
Evapco Cooling Towen(s)

We are pleased to submit our offer based on the conditions indicated.

[CT-1] Guantity (1) Evapco Cooling Tower(s), Model AT-13-93

2768 Ton Induced Draft Counterflow Cooling Tower. CTI Cerfified to Cool 828 GPM of Water from B85 F
to B5 F (@ 77 F Entering Wet Bulb Temperature - (ty (1) 20 HP Fan (480/3760)

Baze Price Inclydes;

- "EVAPCOAT G-235 Galvanized Construction (Casing & Panels & Basin)

- Stainless Steel Strainers

- PWC EVAPAK Fill & Drift Eliminators (Drift Rate Mot To Exceed 0.001% of Recirculation Flow)
- "Sight Tight™ PVC Air Inlet Louvers & Sereen Design (Prevenis Light From Entering the Basin)
- 100% Cormmosion Free Water Distribution System

- Solid Backed/Multi-Grooved “Power Band™ Belt Drive

- Pillow Block Bearings With a Minimum L-10 Life of 75,000 Hours

- Cast Aluminum Drive Sheaves

- External MotorfBelt Drive Adjustment

- Extended Lubrication Lines

- Internal Working Platform for Service of Water Disiribution System and Fan/Motor Drive Systemn
- EVAPCO Thermal Performance Guarantee

- CTI Certified

- IBC Compliant

- 5-Year Motor & Drive Parts Warranty

Maote: Molors are Shipped Loose for Field Mounting by Others on 8.5Wide Units

Maote: Unless Moted Othenwise All Accessories Ship Loose for Field Installation

Reference No. 13643
21182010 Page 1
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Energy Cost Calculations
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Appendix 8 — Analysis #3 (Delivery Methods) References
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Response from General Contractor’s Survey

The purpose of this survey is to investigate the interaction of the Pearland Recreation Center
and Natatorium project team. This survey has been designed to capture the general
contractor’s viewpoint.

1) If you were to redo the project, would you change the delivery method? If so, what would
you change it to and why? If not, what were the advantages of the Design-Bid-Build delivery
method chosen? A: The architect & | have spoken often that this should have been a CM
@ Risk type contract. That is because of the difficult design features, there have been
many small changes to the contract that would be easier to resole if the CM @ Risk
method had been used. Typically the CMR anticipates these challenges and has
allowances to care for that.

2) How frequently did you interact with the designers? A: We meet a minimum of once a
week with the architect, and he often visits the site once or twice more during the week
to consult with the superintendents.

3) How frequently did you interact with the owners? A: We meet every other week at a
progress meeting.

4) What was the most common method of communication with designers? A: Telephone
conversations, with email a close second.

5) What was the most common method of communication with the owners? A: Telephone.

6) What are the main criteria that were used to select the subcontractors and suppliers? Would
you modify any of these criteria if you were to do it over again? A: As a hard bid, the primary
selection criteria were price, with ability to perform the project second. It is hard to
modify this criterion when the project is a hard bid. Selection of a better qualified sub,
but at a higher cost might make our bid higher, and thus we would not be the low bidder.
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7) What types of contracts were held between the subcontractors/suppliers and general
contractor? A: | have attached a sample contract.

8) What language would you add/remove/change in these contracts if you were to do it over
again? A: We re content with our current contract.

9) What language was specifically effective? A: We find the duration language, and that the
days allowed for various work to run concurrent helps the superintendent to push the
project.

10) How frequently were Owner-Architect-Contractor meetings held? Was this frequency
adequate? A: Meetings are held every other week. This is adequate.

11) How often would the architect and/or owner representative visit the construction site? A:
Owner at least once every other week, and sometimes once a week. The architect is on
site a minimum of once a week, and the architect has a construction representative on
site every day for at least %2 day.
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Response from Owner’s Survey
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#s Pyl
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pibliciy. Amabermet of fhe amotats of e bage Bid Propoea’s woal major abermscs (if
ry] will e vande aveilazlc to Bidders ader the opeming of Hal Propoeals. #3d
Progosals, in thelr enliely, shall be gpen for public mspeztion after 19 eonmeet it
aratdad. witl the axceprion ol any fruls secreta o confidendal Sadmation contained
therein, peovided Bidder hus expreasly idmfificd any spoeific mformation cootained
thereda as beimy rade seetels or enAcental irfosmatio.

14 B Propocals i Bemswin Subiect o Accopbnce

Al Bid Tryrosz s il | remens, sohjsd thoacooptance tor sisdy (500 dowg e ler the daw ol
Uw Bid Propieiel opeming, bot COwmer mme, noite sols Sicocion, deleaws amy Did
Troguesel sod relurn dhe bad securty nior o that dah;, ’

15, Soeeard of Cotitract

151 Gower pegegdes the right 1 rgeel any ard all Big Proposole, to wabie a0y el
all ifocnaalilive nol imeeciving price, ne an SlaRges i the Worl nwl e
begroile conimact lemns with the Speessds Ridder. Dwoner miny refect o bid e
uoerseponisive 00 1) Bidder faila 1 prmifd e wequinsd Bid Secueity; 23 Bidder
itnpropetly or illsghly completor or fails to complote abl nfoengtion equired
Ty the Didding Twcvrmaniz, 33 Eiddar failz to sipe fhe Bid DProposal oe
inpropetly signs e Bid Proposal; 4y Bidder aqualilies s Bid Troposat; 5)
Biddar tardily or ollieowise impraperdy submits itz Bid Froporal, 6] Didder frils
tor sulnit the Qualidtilions of Bidder as -eguired nnder saction 3 of these
Lostorefions to Bidlens, or 7y Bid Propore! #5 of5erwist noneresponsive, In
dedeemining the et value L the Owmer, and i dcteanining o whom (o 2w e
A contract, Okt iy consider: 1) purchase prics; 2k roputation of the Bidder
#nd Bidder's goods or secvices: 3 gquelity of Biddor's gnoda o amvieas; <)
exlat tn which the paods of services meet lhe Orac'a noeds; 5} Biddo’s past
Teltinnrhin with the Jrwper, 9) hooect on Lt sbility of Cwoer 1o msoply with
losw and ruler relasing ra contacticg with Lisloricwlly uralorelifhod businosrss
rmdd nenpredit creanizstions copleviy sersones wilh disehililier; 73 otal lonp-
form eest to Uwnct 10 acns Biddee's gomds or services; 8) the Qualifications
of Riddar; and ¥ acy ol relovan) celiema specifoally Bated i the Bidding
Pacumers,  Discecpaucivs W be molliplication of units of Wors and it
prices will be mesolved in ftvor of the uml prices, | Reoroparcaed Dotseca (s
indizatad oy of awy celoim ol Opebes wnd e gomuet sum thersof will be
eesobved in favor of the cotreel s,

15141 ¥uar exact Selectiun Crileria, Hefer to “Exbibit A ¥, Sheet 00200-Exhilde A

3.2 bm ceeluatmye B Daoposals, Cwner will consilsr oo uahificatirnz ol the
Bidders, whether or not the BRI Propuss's conply with the Trrcsarilegl
requirernzniz, and fuch wllsmargs, wnit prices and ot duls, ws mey be
veqregted i the B Tropaeal fom o praoe io the oo of Awanl,

REAL D200 - il 7
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& 7
Exhibit “A”
EFIECTIO™M CRITERIA

DETERMTMNATION (PRI IERELT. RESPONDENT AN AW AR OF COMTRACT

A Ty efeeeniminge Lhe Selechd Cifarar, the Onvraer edll svalants fie Dfoseton daive] Goe e
(hierers (Comirweum™s) Cratilicdion 3 roent required heaeie, the tfoloeztion saluadited vl
Fromesy] FFacm, and e selechon Titen inchdine, bt ol Be Licaced g B Soflosiog:

Lutteta Sonrrea Frwring Procedien Sowe  Fechor Vo
1. Baze Freysosad Corrfractor to snbenr thedr Compeettive Seaadg a5 7 A5
Crupusal Firrm T'rapasuls un the Erms nginded Jo e Spoeicatiog

FLonual, AlLleruites proqenoed anad ML k=N bk [ hamaes,
Lo Pidzr = A5 piv. P Su=sey sanc Propesers, the lear
rapodize ar e gl o divided my the Saareqeset Propaser's
pokaz i gl o e gs (lcwar) that is—ulislien o fhe spore

b il b 2mal
L Corbactor's Af Jos Rerfererises in Hoewrfor Area are asfiord 4o rae e kil T T
R ustaitin Coudraciur.

¢ Teleresce resporses frgm Foojord (e 7 and S0
wi similar prijerte

b, Referedve yieesitans nn hodguet, sehernle reperriog
cmiinuniceEons and responsives e

%o lRevwrd ot Clalms Inelden ces and Adgation
pApuriees uver the pust Ave wenr=

4, Ibepudation ul Chamge ViFilere.
Fommeee oo acurs] ax bllews: Baeelenc— 10 pes;
Yoy ot = 3 pls; Avesuge — 3 plg Mo — 2 1ts;
Frrn I--CIPI.;
Folota Lo bzltiple roformnnes o averagzad

1 Exparianca AL 2og et ilwnbiar of signdar profocés fn e Howsion il i 4

faac FAll WHlw 4 45- F3%5 runge of the projec; budget.

# 1l ucperience o projeck ol dmiesr scnps, spale
Caulylexily wusk Exper

b, Retureudes Il ihe Buusfoo ures sMouiiraclar Teings
A lake LEanbroes { pevivaoe] & equipment) to
RIAWE [rrafert CRRpLetlon By eomieact targst el dotoy.

[type md airz) Coard Dol ira e puicd ler cash e

upta noesiw el 16 iz,

4 Manfeeadce  Refarences  Refarenoss In bk bk Aeed are ashoe’ wicicr or . ! 5
of Schedab: JoL i aclvedule was inetan thebr proafire
Reguonees: @ e zvanyd = coblows:
L OMRELC AL Wmsis]e e o oncing wionioduble
cTHMERRe e = § Mg, Codrplacl aheod of schedule -4 pks
Caplebeld g il ko= 5 p.s. Lumpletsd lers than twnoaeels
Lchiwwd i lnadals - 1 po, Cirypdeced irvee chem oo weaslcs
Trhind aeledals =0 s
P thory nkalEple cliienies ww avaraged

QIVEON — Frhihit 4
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ik

5 Profect Team  Froposel Rasumus for Profact Managar and Syoentntendent 36 LEFFE WD
Infuwrmutinn wilkcweb bz cvairared and nolrs pheen totha eeann foe Ce
fullbiwimpr:
[resummes] Tivne in hos=ys (Far ezl ingivic.eln DF - doe;

FGyre— e ST ym—Rpm dvrs o,
amd et thin T 5 =) s, '

“Wamher vfsimilor prafzeta sanpleed (o oess rdeacaadi
et YU T B T R I " PR P Y | D P

“Times with e Do for caeh Didivicnid 13- we - s plg
dyrs—dprm ivn - i Ayt by 1P owl
Jews i | v e,

Murmher o poveets complzed e o beArs: oob= 3 pls 4 = g
1-2ps 2L 1= e aed lzsalan — 1045,

G Aporaach Frapomal Thu Profect Piam ar Approach grogosar, H k) &
Tidurnativa w Cuelity und eltoricy of preopeser's WAL el
eebednie bnplariesidieshoy, pli, iwderslansdiog of ke
wrk aad sensldvine to cop o opeEaliues in L
Cnrrmun Iry.
Respunxes zre scered us frllnas:
Bueelkni— 5 pti: Wery dnad — 4 oty Awcrnpn = b pdge
Far =2 ¢is; Paor — [ pls.

T Proposod Froposal Hae Mep Subeontrdclors propesud By Comimacian 8 1 5
Arhemtirdclns Lk Ton L Qusbip of MEajur Subeawtmoetire e,

b.  Xxperience of finpar Sofemtersions el Prajyyle
o xlmller conpe and stre

o Referenwes dn Hmosan I Sebqonmrncoors Dol
ApEnU|ITil: Fenaroey fpersnnncl AN e iripmesy
Lu wesu re préfeet comaplelion by costrset tatpet cod
L tes,
Livrmecsary coared a5 Sodlows: Cicel et 3 ms
Wizry Giinol = 4 fis; Avveraee — 5 pes; Tar — onis,
Theey = 0 pls.
Print oo waliple selemenees urz uerageil

- & Esfety ArA IS Cowilrs cfowir te provicle e Dhaiar vl el T f &

Hailop Expericece Yubifer Tam (R
Lhoai: alaly AN ol 030 ar eas =3 plx,
R oFOL S0 — ULES — ¢ pls; BRMR JCRST 033 — 1 nis;
KiK. reahor e 1,108 =17 pla.
Lk e 5 gy,

5 Wity Raferres  Refgrances n Hovsion Ame ore asked i rale Mo 6 1 ]
enirachny,
Arsponzes erc sel s 23 fullews: Erullon = 5 2w,
Ve om0 phe A 2= 3 ply; Fair = 2 i
S0 phg
Honte treen e Rrachee ar svorugel

Terlel Possinle Beorg g

D20 — Bxlisit 4
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#7

CH ¥ OW PEANLAND SPECTAL CONDITHINS OF AGREEMENT

Seotdon 0EH:
SPECIAL CONDITIONS OF AGHREENMENT

The: foBowing Special Condions ool e General Condifoes, Dnoumcent QRTO0, Wagks a podon
ol the Genend Comlilions is modilred or dslered by theas Snec’ad Condicos, the niak=wed porlions
or'tha General Conditions shall cerecin in sffect,
Lob Add e follovwing prraaraph Lo e end e Ariielz 100

The OWNERS -epresenlaiive im ths i =or e Andren Rrigkley, 3501 E. Cvange. Phoos

251 B52-1757.
4,727 AJd the followin e oled acthe aad of Article 4.23;

1 Cottrasior shell mole thal any work in the ademys (Bailsy Foad and Veesrans Drive}
1t Jemaabed o the kowes Bebamen 200 AW end 200 P34,

2, Corracter shall corlect end eansdinate work ks cosdways witlh Qw Schwol Tl
atd Dhas times wath ke *eacland Mmdepondong Sctoal District,

i Coolrautor shald noely HOW F2 (Hrazara Drainage Distriet) prior S ony deginuge
wutk 1o be performed in ethher Sningficld Titch e flie Mooth ol e propery smd
Cowvurls Creele do the south of the pooperty,

4, Contrasor shall eorteot tes City of VYegrland prior to aty wosk on the new Sunikay
Sewer Hine slong Yoborass Anvs and for sy storm sower volkalls or lis-ina o existng
Ainieayw
G 2007 niRe—1 0T 1
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ACADEMIC VITA of Matt Smiddy

Matt Smiddy

137 H. Alley Apt. 201
State College, PA 16801
msmiddy5055@gmail.com

Education: Bachelor of Architectural Engineering, Penn State University, Spring 2010
Bachelor of Arts in Economics, Penn State University, Spring 2010
Honors in Architectural Engineering
Thesis Title: Pearland Recreation Center and Natatorium
Thesis Supervisor: James A. Faust

Related Experience:

Intern, ExxonMobil Development Company (Houston, TX) 05/09 — 08/09

- Re-wrote the Construction Coordination Procedure Pro-Forma for use in all project contracts.
- Assisted in expediting first oil on the Banyu Urip ($2 B) project in Indonesia

- Created an outline for a Temporary Facilities Global Practice

Intern, The Alexander Building Company (State College, PA) 12/08-5/09

- Led the implementation of Building Information modeling into the company.

- Used a 3-story office building as a prototype

Intern, Facchina-McGaughan LLC. (Miami, FL) 05/07 — 08/07, 05/08 — 08/08
- Assisted in management of construction of concert hall designed by Frank Gehry - $100M

- Assisted in management of construction of 43-Story Condominium project - $130M

Intern, The Whiting-Turner Contracting Company (Miami, FL) 05/06 — 08/06

- Assisted in management of construction of 33-Story Condominium project - $90M

- Bid out 4 scope of works

- Oversaw the project’s quality control program, submitting 10 QC reports/week

Research Assistant, Pennsylvania Transportation Institute 03/08 —12/08
- Assisted in testing bearing capacities of asphalt cores for PENDOT
Teaching Assistant, Penn State University 09/08 - Present

- Coordinated exam and homework grading for 75 students in Environmental Economics and 75 students in
Material Science for Civil Engineers courses

BIM Execution Guide Project 09/08 —12/08

- Created a publicly available guide for using BIM for cost estimating.

- Performed a BIM case study on the New World Symphony Concert Hall

Awards:

Engineer-In-Training Tau Beta Pi Engineering Honor Society
Golden Key International Honour Society Phi Kappa Phi Honor Society Member
Schreyer Honors College Scholar Phi Alpha Epsilon Honor Society Member

2009 Hettema Leadership Award Recipient
Presentations/Activities:

President and Web Master, Student Chapter of Partnership for Achieving Construction Excellence

Member, 2005-2006 Penn State Men’s Varsity Swim Team

Member and Web Master, Penn State Water Polo Team

President and Web Master, Penn State Club Swim Team

Family Member Chair, Robert J. Smiddy Memorial Scholarship Award Committee
Volunteer, Special Olympics

Envoy, Penn State Engineering Coop & Internship Program



