
 

  

September 23, 2011 

Technical Assignment 1 

Unionville High School  

Additions and Renovations 
Michael Beam | Construction Option | Advisor: Dr. Messner 

 



     Unionville High School | Technical Assignment 1 

 

Page | 1  
 

 

Michael Beam 

 

Executive Summary 
 

Executive Summary 

 

Technical Report One analyzes and discusses several main features of this construction project. Readers 
of this report will find key information and descriptions that allow for familiarization and an 
understanding of both the building itself as well as the construction process. 

The Unionville High School Building Additions and Renovations is a 319,000 square foot public high 
school building residing in the public sector. New additions, renovations, and permanent demolition of 
certain portions of the existing building make up the majority of this construction project, with smaller 
items such as sitework and paving taking place as well. Wohlsen Construction was selected by the 
Owner, Unionville-Chadds Ford School District, to carry out the constrution of the building desiged by 
MM Architects, Inc.  

Educational buildings are often in need of expansion or renovation, as is the case with Unionville High 
School. Cost, while important, is not the main driving factor for this project. On the other hand, keeing 
the building open during construction is of utmost importance. An elaborately phased construction 
process has been developed and incorporated in this project. Keeping certain spaces in use while others 
are built or renovated is imperative as disruption of students or staff members is not an option. Phasing 
also allowed Wohlsen to employ a relatively small on-site staff, as the construction process was divided 
and mapped out precisely using multipe phases and subphases. 

The Unionville High School Building serves as both the Unionville-Chadds Ford School District 
Administrative Office building as well as the home of Unionville High School. Although no rating has 
been specified, the building design incorporates numerous sustainable features and building 
construction practices and a LEED certification is the goal. All waste material is to be recycled per LEED 
standards. Other features such as low slow lavatory fixtures and occupancy sensprs have been 
incorporated in the building design as well. High end finishes are to be installed in many locations within 
the building, specifically the new state-of-the-art auditorium and adjacent entry way which will utilize 
ceramic floor tile and stained wood strim. Further discussion regarding the owner and the building 
design intent is provided as well as a comprehensive building summary and cost analyses. 
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Project Schedule Summary 
 

Project Schedule Summary 

 

Upon receiving design documents from MM Architects, Inc., Wohlsen construction began the scheduling 
process. Once complete, Wohlsen had created an elaborately phased schedule to effectively manage 
the project throuhgout the construction process. In total, 4 phases are to be used with a total of 17 
subphases. Phased construction made the most sense for a project of this size. Firstly, the contruction 
was to happen at several locations on the site. Phasing the construction allowed for a systematic 
approach to the building process. Another reason to break the projet into phases was the owner’s 
desired use of the building. With a new auditorium set to cap the North end of the building, the existing 
auditorium would no longer be needed. Until the new auditorium was ready, however, the existing 
auditorium needed to remain useable. The same line of thought can be applied to the new gymnasium.  

Phase 1 starts the construction of the project with the addition of the Unionville-Chadds For School 
District Administrative Building. As all of this project was new construction, no demolition was required. 
Phase 2 and 3 focus on both new renovations and renovations of existing spaces. The new auditorium is 
the focal point of phase 2, with renovations to existing classroom space and the existing auditorium 
taking place as well. Finally, phase 4 focuses on the demolition of existing one story classroom space and 
building the new gymnasium at that location. During this fourth and final phase, the existing auditorium 
will be renovated into athletic spaces such as wrestling and weight room, while the eastern most portion 
of the building will be completely demolished. A phasing diagram and building area key can be seen in 
APPENDIX A. Each phase incorporates roughly the same construction process as the rest of the phases. A 
summary schedule has been prepared for Phase 1, area D of the building. A project summary schedule 
can be seen in APPENDIX B. 
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Building Systems Summary 
 

Building Systems Summary 

 

The chart below shows a breakdown of the building systems summarized in this portion of the report. 
Each section describes the system and outlines the important information regarding that system. 

 

 

Yes No Scope of Work 

   Demolition 

   Structural Steel Frame 

   Cast-In-Place Concrete 

   Precast Concrete 

   Mechanical System 

   Electrical System 

   Masonry 

   Curtain Wall 

   Support of Excavation 

Figure 1: Building Systems Breakdown 
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Demolition 

 

Many new spaces are planned as part of this large public education project. In addition to the new 
construction on the building, demolition is required as many renovations are to take place during the 
project. Wrestling, physical education, and fitness and weight room space are set to replace half of the 
existing gymnasium once demolition of the existing facility have been demolished, and a new 
gymnasium is set to be constructed on the West side of the building. The existing auditorium is to be 
renovated into classroom space as a brand new 1,200-seat auditorium set to be built at the North end of 
the building, certain to become the new focal point of the building.  

Material to be removed includes structural CMU block, brick, windows, doors, structural steel, cast-in-
place concrete, stage flooring, drywall, and roofing materials. Some items, such as acoustical wall panels 

from the existing auditorium, are to be 
saved and reused in other locations 
within the new building. All material is to 
be demoed by B&P Neal Demolition, who 
is also responsible for the proper removal 
of all materials. One exception is 
asbestos: the owner, Unionville-Chadds 
Ford School District, is responsible for all 
removal of asbestos. Once removed, B&P 
Neal is required to wait 10 calendar days 
before they are permitted to return to 
their demolition duties. During the 
process, several instances of asbestos 
occurred including readings from both 
ceiling and floor tiles.  

  Figure 2: Demolition during Phase 4 
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Structural 

 

Several types of structural elements are to be incorporated in the new Unionville High School Building. 
The primary foundation system uses several types and sizes of structural steel columns in tandem with 
reinforced concrete piers and footers, a 4” concrete slab on grade on top of 4” of crushed stone, and 16” 
CMU block for the foundation walls. Although primarily made up of W-flange columns, several locations 
throughout the foundation system utilize hollow structural steel members. HSS8x8x1/2 columns are 
used on the Western side of the building, while W10x33 and W14x90 are the two most prevalent w-
flange sizes used in the foundation system. In most areas, the steel columns and CMU block walls run 
more than one story and make up the structure for exterior walls for the building. Reinforced concrete 
piers designed to carry the load of the columns range from 1’10” x 1’10” to 3’0” x 1’10” in size. There are 
several sizes of strip footings using primarily #5 rebar as well as various column spread footing sizes 
using #4, #6, and #8 rebar. 

The steel erection on this project required the use of a 90-ton crawler crane. The need to move laterally 
along the portion of the building during each phase of construction made a crawler crane the best 
choice for this specific project. Structural steel erection is present in each phase, meaning the crane will 
be used at several points throughout the projects lifetime. Due to the many phases and subphases 
during construction, crane location changes several times throughout the project.  

The upper floors of the building utilize a structural steel skeleton system composed almost entirely of 
W-flange beams, primarily W10, W14, W18, and W21 members. In the instance of an elevator shaft, 
however, 8” CMU block is to make up the structure for the wall. Due to the multiple elevations of the 
land on site, several types of flooring systems have been designed. A 4” slab on grade on top of 4” 
crushed rock serves as the flooring system for the portion of the building sitting on soil, while a concrete 
on metal deck system is to be used when an area is above a preceding floor.  

A variety of roofing systems are to be used throughout the building, depending on the area. Due to the 
large span and the barreled roof design, 48LH13 joists have been chosen as the structure for the 
auditorium roof. Each joist 
has 8 foot wide bays, a 
curved top chord, and a 7 ½” 
height between the seat and 
the bottom chord. The new 
gymnasium will feature a 
similar roofing system, 
utilizing W10x39 truss with a 
curved top chord.   Figure 3: Barreled Auditorium Roof 
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Cast-In-Place Concrete 

 

All cast-in-place concrete used on the UHS Additions and Renovations project is to be designed per ACI 
301. Items using CIP concrete include column piers, spread footings, strip footings, foundation walls, 
suspended slabs, stairs and access ramps, and retaining walls. All CIP concrete must meet minimum 28-
day strength of 4000psi with a slump ranging from 2” to 4”.  

Formwork and shoring is to be provided by the subcontractor and designed to meet ACI 301 standards. 
Formwork is to remain in place until the concrete in question has reached at least 90% of its 28 day 
compressive strength. Form-facing panels are to be used for any smooth-formed finished concrete. 
These panels are designed to provide continuous smooth concrete surfaces, suitable for an exposed 
finished face. Plywood, metal, or other materials approved by the owner are acceptable to meet this 
requirement. Rough-formed concrete will be used in most applications and can also be formed using the 
same materials listed above. Any cylindrical member, including columns and pedestals, is to be 
constructed from metal, glass-fiber-reinforced plastic, paper, or fiber tubes that produce minimal or no 
irregularities on the surface of the concrete. 

Reinforcement and formwork installation must be checked before any concrete placement can occur. 
Concrete is to be placed in layers such that no new concrete is placed on already hardened concrete, 

eliminating the possibility of 
seams or weak planes within 
the slab. Construction joints 
are to be provided for any 
slab that cannot be poured 
continuously. A mechanical 
vibrator is to be used in 
order to ensure equal and 
should be used only on the 
newest layer of concrete. 
Over vibration can 
compromise the quality of 
the concrete, so care must 

be taken when consolidating.  

 

 

  

Figure 4: New Floor: Concrete over Geofoam Blocks 
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Mechanical 

 

With 319,000 square feet to condition, the Unionville High School Building utilizes 22 Air Handling Units, 
4 existing and 18 new. The 4 existing units as well as 15 of the new AHU’s are located on the roof, with 
the remaining 3 new units housed in mechanical rooms within the building. The mechanical rooms 
housing these units are located on the 2nd and 3rd floors, with AHU’s 10 and 11 located in mechanical 
room 30.9A and AHU 17 located in mechanical room 201.1. All standard classrooms loads are handles by 
Innovent Laser Dedicated Outside Air Systems (DOAS), with supply fan loads ranging from 5,500 to 9,900 
CFM. The auditorium is supplied completely by one unit, an Innovent RHXC Single Zone Heat Recovery 
VAV Unit with a max supply fan load of 26,000 CFM. Another single zone heat recovery system is used in 
the Gymnasium, with an Innovent 5000 VAV unit supplying a maximum of 32,000 CFM. In total 11 DOAS, 
2 combinations DOAS/VAV, 7 VAV, and 2 CAV units are to be used to service the building.  

A total of 10 Blower Coil Units service the building as well, all of which are provided by Trane. Each 4 
pipe BCU uses interlocks with a specific AHU and services multiple locations. The maximum loading 
capacity of the air sides of the units range from 300 to 2,770 CFM, while the cooling coil system loads 
range from 1.0 to 7.0 GPM and the heat coil loads range from 1.0 to 4.5 GPM. Finally, Vulcan DV-412 
baseboard radiators have been used in several locations, generally some of the smaller spaces within 
the school including special education classrooms and personal offices. Each radiator is to be installed 4” 
from the top of the finished floor and is designed to handle a capacity of 5,400, 9,000, or 15,300 
(corridor) BTU load depending on the space.  

The new gymnasium and auditorium are to be fully sprinklered per NFPA 13 specifications. Sprinklers 
are required in all renovated spaces and every area within the newly built portion of the building, with 
renovated spaces remaining protected under the existing system. Pendant sprinklers are used in all 
spaces, most of which have covers. Sprinklers without covers are located in mechanical rooms, storage 
space, or other rooms with no ceiling. 

 

Electrical 

 

The Unionville High School utilizes a 35000 Volt service entrance into metal-enclosed switchgear 
provided by S&C Electric Company which feeds into a 2500KVA 34.5/19.9KV to 4.16/2.4KV Outdoor Oil 
Filled Transformer, through a metering station, and finally into a 1500KVA Oil Filled Transformer with a 
4160 Volt, 3 Phase primary, and a 480/277V, 3 phase, 4 wire Y transformer secondary. Due to the 
varying uses throughout the building, both 480/277V and 280/120V service is used throughout the 
building. All of the lighting within the building is serviced by 480/277V, 3 phase power as well as all 
blower coil units (BCU) and air handling units (AHU). All equipment used in the shop is fed with 
480/277V power, while kitchen equipment and other miscellaneous items run on 208/120V power.  
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Lighting 

 

Many different fixtures are used throughout the building based on which area they are serving. 
Classrooms are designed using a 2’ x 4’ recessed fixture with a fluorescent troffer and an acrylic diffuser, 
utilizing a 2, 3, or 4 lamp electronic ballasts (figure 
6). 2’ x 4’ recessed fixtures are also used in the 
corridors of the buildings, although each fixture 
used in the corridor uses just two lamps. All 2’x’4 
recessed fluorescent fixtures, classroom and 
corridor alike, utilize F32T8 lamps. Almost every 
classroom and restroom is designed with 
occupancy sensors in order to cut down on 
unnecessary use of electricity. 

With a brand new auditorium comes a state of the 
art lighting system. The main lighting system for the 
auditorium uses a 9” diameter x 16” long metal 
cylindrical fixture. Both Metal Halide and 
Fluorescent lamps are used with this fixture type 
using Q500 T4 or 70W MH in the front and majority of the auditorium, or Q250 T4 or 50W MH lamps 
above the balcony towards the back of the balcony. Two different fixture types (research ongoing) are 
designed to be mounted on the three catwalks and will be utilized to illuminate the stage during use. 

 

Masonry 

 

Masonry is used on this project both as a load bearing material and an architectural veneer. CMU blocks 
are used in some locations throughout the building, as well as a portion of the foundation.  20” CMU 
units are used for the new gymnasium, 16” CMU blocks are used for foundation walls, and 12” CMU are 
used to construct the walls of the new auditorium. 6” 8” CMU units will be used to construct walls 
dividing standard classrooms and other standard spaces.  Rock face architectural block and standard red 
brick is to be used as part of the building façade. Structural masonry units will be connected using 

masonry ties or adjustable anchors, depending on their 
use. Wire ties can be made of a number of materials and 
can come in the form of wire ties or corrugated metal ties. 
Adjustable anchors for units connected to steel framing 
are designed to allow horizontal or vertical adjustment but 
to resist tension and compression forces perpendicular to 
the wall. Units used as a part of the veneer are to use 
adjustable anchors capable of withstanding a 100 lb.-f load 
in tension and compression. 

 Figure 6: Rock Face Architectural Block 

Figure 5: 2' x 4' Recessed Classroom Fixtures 
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Project Cost Evaluation 
 

Construction Cost 

 

The Construction Cost for the Unionville High School Additions and Renovations project is based on 
figures as of summer 2011. The following items have been excluded in order to arrive at the 
Construction Cost of the project. 

- General Conditions 
- Site Work 
- Contingency 
- Fee 
- Controls 
- Insurance 

All cost data is provided by Wohlsen Construction; approved change orders to date have been included. 
A total project size of 319,000 is assumed.  

Actual Building Construction Cost 

Total Building Construction Cost $46,051,101.52 
Total Building Construction Cost/S.F. $150.30 

 

To calculate Total Building Cost, all line items have been totaled including the items excluded to obtain 
actual project cost. 

Total Building Cost 

Total Building Cost $52,744,833,02 
Total Building Cost/S.F. $165.34 

 

Listed in the chart below is the breakdown of the Major Building systems, their total cost, and their cost 
per square foot. 

Major Building System Costs 

 Total Cost Cost/S.F. 
Site Work $2,638,575.00 $8.27 

Substructure $2,073,459.00 $6.50 
Superstructure $3,710,829.32 $11.63 

Building Enclosure $5,562,196.13 $17.44 
Roofing $2,475,495.00 $7.76 

Fire Protection $360,366.25 $1.13 
Mechanical System $9,764,531.92 $30.61 

Plumbing System $2,610,852.54 $8.18 
Electrical System $5,931,113.41 $18.59 
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RS Means Square Foot Cost Estimate 

 

In order to develop a Square Foot estimate, the CostWorks software from RS Means was utilized. Below 
is a chart showing all information used to develop the estimate. 

 
Estimate Parameters 

Building Type School, High, 2-3 Story 
Facade Decorative Concrete Block 

Structure Steel Frame 
Area 319,000 Square Feet 

Perimeter 4,650 Linear Feet 
Stories 3 Stories 

Story Height 13.5 Feet 
 

After entering the above information and running the analysis, RS Means CostWorks produced the 
following results for the Square Foot and Assembly analyses: 

 

RS Means Square Foot Estimate Results 

Total Building Cost $38,878,000.00 
Building Construction Cost/S.F. $121.87 

 

RS Means provides information based on general parameters (see above chart). These parameters 
included building type, size, and location. Also, renovation work costs are not provided by RS Means cost 
works therefore all work was estimated as new construction. Another reason for the lower total building 
cost and cost per square foot is due to RS Mean’s lack of knowledge of what specific spaces are within 
the building. For example, the new auditorium is fit out with high end finishes. 

 

RS Means MEP Assembly  Estimate Results 

Total MEP Cost $4,393,272.28 
Building Construction Cost/S.F. $13.77 

 

This assembly estimate was calculated by selecting only the major items within the MEP 
systems. Items such as ductwork, wiring, and conduit were not included, thus the large 
different in $/S.F. between both the square foot estimate and actual building costs. 
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Cost Comparison 

 Total Building Cost Construction Cost/S.F. 
Actual Building Cost $46,051,101.52 $150.30 

RS Means S.F. Estimate $38,878,000.00 $121.87 
RS Means S.F. Estimate with MEP Assembly $36,396,272.28 $114.09 

   
Actual MEP Cost $18,666,864.12 $58.52 

RS Means MEP Assembly Estimate $   4,393,272.28 $13.77 
 

As total cost includes items such as insurance, sitework, contingencies, etc., using this value to 
compare to the other estimates is not practical. Instead, the actual construction cost will be 
used. Using RS Means Cost Works estimating survey, an estimate was developed on numerous 
parameters. Information inputted into the software included a building height of 3 stories, an 
area of 319,000 square feet, a story height of 13.5’, and a building perimeter of 4,650 linear 
feet. Comparison of the actual project cost and the RS Means Square Foot estimate show a 
difference of $7,173,101.52 or $28.43 per square foot. The lower cost may be a result of the 
lack of renovation values in RS Means Costworks estimating software. 

Using this software allowed for a standardized, easy to use estimating tool. The limited 
parameters and cost values may have decreased the accuracy of the estimate. Inclusion of 
other factors like certain additives such interior finishes or specialized construction methods 
may have brought the RS Means estimate up as well. 

An assembly estimate was also produced using the same RS Means software. A total cost of 
$13.77 per square foot for the MEP system is significantly lower than $58.52, the sum of the 
MEP cost per square foot values from the overall cost calculation. To calculate the assembly 
estimate, only large items within the MEP systems were included. The exclusion of smaller 
items such as ductwork and wiring may have accounted for a large portion of the difference. 

Overall, RS Means is a relatively simple to use tool to produce rough estimates. Their square 
foot estimating tool is quite effective, despite producing a low estimate. On the other hand, the 
assembly tool is somewhat confusing to use and produced an even less accurate estimate. 

Full reports on all estimates can be found in APPENDIX C.  
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Site Plans 
 

Existing Conditions Site Plan Summary 

 

Initally, this site was home to only the Unionville High School. As a result of this project, the site now 
houses both the Unionville High School as well as the Unionville-Chadds Ford School District 
Administration Building. As a result of the construction, several multi-purpose fields were removed near 
the north east of the site and in their place went a new parking lot. The parking lot in the front of the 
existing building was expanded slightly and a one-way vehicular entrance to the parking lot was added 
from Unionville Willowdale Road.  

With both renovations and additions taking place, two scenarios of adding to the building exist. Several 
portions of the existing high school building are to be completely demolished, with a new gymnasium 
taking that spot on the lot. On the other hand,  UCFSD Administration Building is to be constructed at 
the south of the site, an area previously undeveloped on the site. Interior demolition will also ensue 
with renovations occuring at those locations. The only building on the site other than the existing 
Unionville High School Building is the Patton Middle School building, which is immidately to the north of 
UHS. At no point in construction is the middle school affected in any way. 

Site utilities come from both the (magnetic) east and west, with several different branches feeding 
either the High School or the adjacent middle school depending on specific utilities. A few small access 
roads links both schools’ parking areas and vehicular access paths. No covered pathways or temporary 
lighting is used at any point for students or staff members during the project as there was no need to 
reroute any pedestrian traffic. Several parking areas are shown on the site plan with most belonging to 
the high school. Throughout the project, contractor parking locations and UCFSD parking locations will 
vary; this information will be further explained in the Site Layout Planning section of the report. A site 
fence lines most of the perimeter of the site, with the south and west portions of the site as the primary 
focuses. 

A full existing conditions site plan can be viewed in APPENDIX D. 
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Site Layout  Plan Summary: Phase 1  

 

Each site layout plan is designed to explain a specific phase of the project. A phasing plan and building 
area breakdown is available in APPENDIX A to better understand the breakdown of the phasing. Phase 1 
focuses on the construction of the new Unionville-Chadds Ford School District Administrative Office 
portion of the building. Located at the east of the site, Area D is the portion of the building to be 
constructed during this phase. Area D is to be built from t he ground up during this phase, encompassing 
excavation, foundations, structure, interiors, facades, and finishes. 

There is one primary entrance to the site, located in the southwest corner of the site. Two-way traffic 
can flow here, with access to both the front and rear parking lots from this location. A second entrance 
is available, located in the southeast corner of the site, allowing one-way traffing into the front parking 
lot. This entrance is meant for school busses once construction is complete and will be used only for 
deliveries during construction. Dumpsters are available at several locations, with one in the back parking 
lot and a second in the front parking lot near the storage trailer. 

Several multi-purpose field were replaced by a large parking lot in the rear of the building. Wohlsen’s 
construction trailer is located in this lot, along with several subcontract trailer. The trailers are located at 
the eastern most side of the lot, keeping them out of the way but still allowing a clear view of the 
construction during the phase. Limited parking is available in the back of the building at this point of the 
project; Wohlsen’ on-site team, as well as subcontractor project managers are eligible for parking here. 
Limiting the amount of vehicles and the vehicular traffing in this parking lot during construction helps to 
keep the area clear and free of delays.  

During phase 1, contractors will be parking in the parking lot at the front of the building. A second 
Wohlsen trailer located here, along with several subcontractor storage trailers. Porta-johns are located 
all over the site; two units are located between the Wohlsen trailer and the subcontractor trailer at the 
back of the site. This area recieves much foot traffic, especially during meetings, so having a facility close 
by is a must. Two more units are located in the front parking lot near the storage trailers. With all 
subcontractors parking in this location, units must be placed here to accommodate the needs. 

The crawler crane will be located in the parking lot at the back of school, with a steel laydown are 
immidiately adjecent to the cranes location. Although it will move during construction based on where it 
is needed, the contrete truck is shown at the east of the new building addition. This location allows for 
efficient placement and keeps the truck out of the way. Material storage trailers are available near the 
job site trailers at the back of the school. Several units are available, with one dedicated to Wohlsen and 
several others available for subcontractor use. A space between the trailers allows for the laydown of 
material, including brick, CMU, and metal conduit. The site soil stockpile is located at the eastern edge 
of the site, near the material storage.  

Overall, this site layout is effective for this phase of construction. A large steel laydown area is available 
and is in close proximity to the crane. Site trailers are out of the way, but still in close proximity to the 
building. Material storage is near to trailers but is also far enough away to eliminate clutter.  

A full Phase 1 site plan can be viewed in APPENDIX E. 
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Site Layout  Plan Summary: Phase 2 and 3 

 

During phases 2 and 3, the main focus of construction is on the addition in area F, and renovations in 
areas G and H. The main entrance does not change, and the secondary entrance in the front parking lot 
is still available for use. The second Wohlsen trailer is removed late in  phase 2, as the front parking lot 
will be re-paved during phase 3. Both porta-johns and the tool trailer will also be removed at the same 
time. 

A structural steel frame is to be erected as part of the construction of the new auditorium. No building 
demolition occurred in order to make room for this addition. Both the crane location and the steel lay 
down area shift from the rear parking lot to the front parking lot. With the crane and steel laydown area 
now gone from the rear parking lot and the new portion of the building finished, UCFSD staff members 
will park in that lot. Cast-in-place concrete is seen several times during this phase. In addition to the 
foundations of the new auditorium, the existing auditorium’s floor will be leveled with geofoam blocks 
and covered with a 4” concrete slab. On this site plan, concerete truck is located at the entrance of the 
existing auditorium. 

Dumpster locations also change during this phase. In the rear parking lot, the dumpster moves towards 
the center of the building and away from the Administrative Building addition. Two more dumpsters 
have been added near the entrance to the existing auditorium. With demoltions and renovations 
ongoing at that location in the building, easy access to dumpsters is a must. Porta-johns are added near 
the dumpster, as well as on the western edge of the building. Much of the work during this phase is 
done in the new auditorium (west building addition) and in the existing auditorium, leading to heavy 
foot traffic at the location of the building. 

Subcontractors are still eligible to park in the front parking lot. An additional parking lot located at the 
west of the existing high school has been opened to use to the contractors. Both contractors and 
building staff will be using this lot, so contractors must work with the staff in the event that parking is 
limited. UCFSD staff will remain in the rear lot during this phase, as will Wohlsen’s on-site staff and the 
subcontractor project managers.  

This site plan again is effective. Additional parking locations allow for faster transportation for the 
subcontractors performing the work. A new location for the crane and steel lay down area opens up 
parking spots for the new inhabitants of the administrative portion of the building. Porta-johns and 
dumpster have been added to accommodate the new location of the work. All other items, as shown on 
the plan, remain the same as the previous phase and continue to serve their purpose effectively. 

A full Phase 2 and 3 site plan can be viewed in APPENDIX E. 
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Site Layout  Plan Summary: Phase 4 

 

Phase 4 is the final phase of this project. During this phase, the new gymnasium (area B) is to be built, 
area A is to be demolished completely, and area H will be renovated. With the removal of area A, area H 
will now be the exposed end of the building. Despite this face, renovations to area H are to be 
completed prior to the demolition of area A. 

As with the two previous phases, the primary entrance remains the same. One difference, however, is 
the removal of the second entrance. With all work being done at the back of the building there is no 
need for contractors or deliveries to access the front parking lot. Closing this entrance is the best way to 
ensure that no contractors or delivery truck will mistake it for an open site entrance. 

Demolition of the existing structure is the first step of the phase, with a one-story section of the building 
housing classrooms coming down in order to make room for the new gymnasium.  For this reason, 
equipment storage is available at the edge of the site. Dumpster locations have again moved, with the 
dumpster moving from the parking lot to the area just behind the subcontractor trailer. This allows for 
ease of access and also provides room for easy dumpster removal. Porta-johns are now completely gone 
from the front lot. Several have been relocated, with the units on the western side of the building now 
moving to east of the new gymnasium addition. 

With more structural steel erection as a part of phase 4, the crane’s location moves to the rear parking 
lot. Steel laydown will be available at the end of the new building footprint. As a result of this steel 
erection work, a major factor during this phase is the new for a change in parking locations; all 
contractors will now park in the rear parking lot, while UCFSD staff members will move their location to 
the front parking lot. This allows the most direct access for workers to the site, and also keeps UCFSD 
staff members away from the active part of the construction site. 

Changes made to the previous site plan allow for an effective use of phasing. Changing parking locations 
works very well and improves efficency for all parties involve. Closing the one-way entrance eliminates 
mix-ups or deliverys going to the wrong location of the site. The concrete truck is shown in the rear 
parking lot, adjacent to where pours will be made. Again, all other items have remained in position from 
the  previous phase.  

A full phase 4 site plan can be viewed in APPENDIX E. 
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Local Conditions 
 

Local Conditions 

 

Kennett Square Pennsylvania, known as the “The Mushroom Capital of the World”, is home to the 
Unionville-Chadds Ford school district. Designed at a size of 3 stories above great with an overall size 
319,000 square feet, the Unionville High School Building will undergo demolition, renovation, and 
addition during the course of the construction project. The map below shows an aerial view of the site 
prior to the beginning of construction. Will students onsite it is vitally important that as little of the 
building is disturbed during construction as possible. Phasing was utilized during this project in order to 
keep the school in operation and disturb building inhabitants as little as possible. All material removed 
during the 
construction process 
is to be recycled 
according to LEED 
requirements. 

A soil engineer is 
required to be on site 
at all times when 
excavation is 
occurring, per the 
project specifications. 
Neither soil nor water 
issues were a 
problem during 
preconstruction or 
during the 
construction up to 
this point. Parking is 
available for 
contractors in several 
locations depending on the current construction phase; the red region shows available contactor 
parking for phases 1, 2, and part of phase 3, the orange region is available for parking during phase 3, 
and the blue region shows available parking for phase 4. Parking availability varies throughout the 
project in order to accommodate both the phasing of the project as well as the UCFSD Administrative 
Staff; UCFSD Administrative Staff members will park in the blue region until phase 4, when their parking 
location moves to the red region and the contractors begin to occupy the blue region. Wohlsen on-site 
staff members are permitted to park in the southwest corner of the blue region at all times, as jobsite 
trailer are located here. No specific permitting issues have been identified for this public education 
project. 

  

Figure 7: Aerial View of Site 
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Client Information 
 

Unionville-Chadds Ford School District is a public school district in Pennsylvania, including several other 
schools besides Unionville High School including Charles F. Patton Middle School and Unionville, Chadds 
Ford, Hillendale, and Pocopson Elementary Schools. The map below illustrates the layout of the 

Unionville-Chadds Ford 
School District and the 
location of each 
educational facilitiy, 
including the new 
Unionville High School 
Building. 

A growing population 
within the school district 
led to discussions of 
expanding the school 
district’s only high 
school. In addition to the 
new building 

accommodating the growing needs of Unionville High School it would also be the new home to the 
Unionville-Chadds Ford School District Administrative Offices. While increasing the space of Unionville 
High School is a key factor, many spaces and features within the high school were well outdated and the 
old administrative office was well overdue for an upgrade.  

Among the outdated facilities within the old building included classrooms, art rooms, lockers rooms, the 
gymnasium, and namely, the auditorium. Renovations to classroom space will not only improve the look 
of these spaces but also the functionality and energy efficiency. The new Auditorium will sport hi-tech 
audio, video, and lighting equipment and an expanded seating capacity, leading to a space that better 
suit students involved in arts programs throughout the district. Several spaces including the new 
gymnasium, wrestling area, and locker rooms will improve the portions of the building that directly 
affect the student athletes and members of the athletic programs for the school. 

Cost, while not completely unimportant, is the not the focus of this project. The schedule, on the other 
hand, is of great importance. As with most educational projects, construction disrupts the flow of 
everyday life. With a project such as this that includes both new construction and renovation, seamless 
phasing is even more important. 4 phases and 17 sub phases are to be utilized in order to minimize the 
construction process’ effect on the students, faculty, and other inhabitants of Unionville High School. As 
a site note, the school required that no smoking occur on site, inside or outside of any structure, at any 
time. 

  

Figure 8: Unionville-Chadds Ford School District 
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Project Delivery System 
 
Project Delivery System 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 9: Project Delivery Method 
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The chart above (figure 2) shows the breakdown of the project from a contractual standpoint. As the 
Unionville High School Additions and Renovations project is in the public sector, a hard bid method was 
used during the design phase and the project delivery method chosen for the project is a Design-Bid-
Build. The Owner, Unionville-Chadds Ford School District, is contracted directly with both MM 
Architects, Inc. and Wohlsen Construction, both of which are Lump Sum contracts. MM Architects has 
Lump Sum contracts with all engineers for this project, including Gipe Associates, Inc., ELA Group, Inc., 
and Joseph Barbato Associates, LLC. Wohlsen Construction is acting as the General Contractor and was 
awarded the Unionville High School Building project after submitting the lowest bid. As the GC for the 
project Wohlsen owns all contracts (also Lump Sum) with subcontractors, who are prequalified and 
selected based on the lowest bid. All subcontractors are required to be completely bonded, a key part of 
the contract in terms of keeping work moving. In addition to managing the contracts of all on-site 
contractors, Wohlsen is also self-performing some work such as portions of the on-site concrete work 
and interior carpentry work.  

Utilizing a Design-Bid-Build project delivery method was the best option for this particular project. The 
owner has complete jurisdiction over the design and is able to speak directly with both the architect and 
the general contractor regarding the project. UCFSD has done similar educational construction projects 
in the past, so their knowledge of the industry is above average and although management of the entire 
project is not feasible, this previous experience allows for effective communication with both Wohlsen 
and the other parties involved throughout the project.  Wohlsen’s experience in the educational sector 
made them an easy choice for UCFSD. Their knowledge of past works offers significant experience and 
makes them an ideal GC for the project. Despite the lack of a contract between parties, Wohlsen is able 
to communicate directly with MM Architects, Inc. and all Engineers contracted to them. Open lines of 
communication not only increase productivity but also help to solve issues as they arise in an efficient 
manner. 
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Staffing Plan 
 

Staffing Plan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Wohlsen’s staffing plan (figure 3) for the Unionville High School Building Additions and Renovations 
project can be seen above. The above plan is consistent with standard Wohlsen staffing plans, utilizing a 
Project Manager, Project Engineer, Project Assistant, Superintendent, and Foreman. The above staff 
includes the entire project team, however only the Project Engineer, Superintendent, Foreman, and 
Intern located on-site at all times. The Project Manager and Director of Public works visit the site as well, 
with the PM making trips at least once per week. Wohlsen’s Director of Safety and other safety 
department members, although not a member of just this project team, oversees all Wohlsen projects. 
No safety coordinator was needed on-site for this particular project. Generally speaking, a Project 
Manager oversees between 2-3 projects and teams, while the Director of Public Works oversees all 
projects in the public sector. Project assistants generally work with the same PM on all projects, working 
on 2-3 projects at a time as well.  

Note: All non-sited photographs and figures were created by myself, Michael Beam. 

Figure 10: Staffing Plan 
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APPENDIX A – Phasing Plan and Building Area Key 
 



Building Phasing Plan and Building Area Key
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APPENDIX B – Project Schedule Summary 
 



Project Schedule Summary: Phase 1
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APPENDIX C – Estimate Reports 
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APPENDIX D – Existing Conditions Site Plan 
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APPENDIX E – Site Layout Plans 
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