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Executive Summary 
 This proposal includes opportunities available for analysis on the State College Area High School 
project located in State College, Pennsylvania. These analyses will be performed to decrease costs, 
accelerate the schedule, and provide a better quality building for all the stakeholders. This proposal 
includes four different analyses and they are as follows; design of interior walls partitions, existing roof 
redesign, SIP schedule for interior finishes on Pods A−D, and safety provisions during construction while 
school is in session. The Master Class, AE 570, will help in developing the SIP Schedule for PODs A−D. This 
class incorporated concepts of lean construction tools and how to minimize waste on a project. 

 

Analysis 1: Design of Interior Walls/Partitions 
 Most of the interior walls are structural bearing CMU walls. In order to save time and money, the 
interior walls could be redesigned to structural metal studs. This in turn will increase productivity of the 
structure, and allow for cost and schedule savings. The structural costs directly go down, while indirectly 
the overall cost is affected because of the increase labor and material costs for drywall. The direct 
structural savings is around $7 per square foot and the overall savings cost is about $5.50 per square foot. 
The direct structural schedule savings is 101 days but due to the additional drywall the schedule savings is 
76 days. 

Analysis 2: Existing Roof Redesign 
 Saving time on this project is crucial, but it should not be at the sacrifice of the quality of the school. 
The existing one story roof will have to be redesigned due to the additional snow load it will be 
experiencing from the new adjacent 3 story building. The existing plan right now is to add in the same size 
joists next to the existing ones. This is a logistical problem, maneuvering them through the building and 
installing the joists in place. To save time the roof should be demolished and new steel joists should be 
set. This in turn would accelerate the start of the MEP trades provide a better quality project in the long 
run. 

Analysis 3: SIPS- Interior Finishes Pods A-D 
 The interior finishes for the State College Area High School project will play a very crucial part in the 
buildings completion. The schedule for the project cannot be deviated from due to the school calendar. 
To ensure the deadlines are met, a SIP Schedule will be developed for the interior finishes in PODs C−D. 
This will accelerate the schedule and if any delays were accrued earlier in the project. A total of 4.5 weeks 
were taken off the original finish schedule resulting to about a 14.5-week duration to finish Pods C and D. 
Multiplying this out through Pods A and B, 9 total weeks will be saved on the schedule. 

Analysis 4: Safety Provisions during Construction while School is in Session 
 Construction safety is always a top concern on any project. Research into this critical issue involving 
safety will explore different safety provisions and mechanisms to ensure the jobsite is safe while working 
concurrently when school is in session. The research focused on a case study of the State College Area High 
School.  There are a number of provisions and regulations that must be abided by.  In order to achieve these 
provisions and regulations successfully there needs to be quality controls in place.  
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Existing Conditions 

 
 The existing High School consists of the North Building and South Building.  Westerly Parkway divides 
these two buildings as well as the campus, which provides access to the North and South Buildings. Both 
buildings are more than 59 years old and serve as a high school for the community. Currently the North 
building serves 11th – 12th grades and the South building serves 9th – 10th grades. The campus sits on 79.2 
acres between the North and South buildings. The North building has 258,398 square feet and the South 
Building has 191,280 square feet. At the completion of this project the South building will be about 3 
times the size of the North building.  
 

Project Delivery System 
 

 The procurement method for this project was Design-Bid-Build. Massaro was selected by State College 
Area High School by a price proposal and qualifications. The organizational structure is construction 
management agency with multiple-prime contracts. Massaro oversees the construction process working 
with State College High School directly. The contracts held with the State College Area High School are a 
fixed fee contract with the architect, lump sum contracts with the trades, and a service agreement with 
Massaro Construction Group. 
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Staffing Plan 

 
 Massaro Construction Company staffed this project in a traditional structure.  At the top there is Dan 
Kiefer, Director of Preconstruction, who will oversee the project from beginning until the end. Tim Jones, 
project manager, Ryan Cole, BIM manager and project engineer, Keith Kephart, senior site manager will 
stay on the project from start to finish. The project manager and site managers will be in the same office 
which will promote collaboration among the office and field teams and various trades that talk to these 
two positions frequently. The project staff will continually grow as the project really gets off its feet by 
hiring assistant superintendents and more project engineers. Additional resources if needed are the 
president of the Massaro, vice president of construction management services, senior project engineer, 
and safety director. 
 
 
 

 
 
 
 

BXB305
Rectangle

BXB305
Text Box
2

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



Final Report 

4 State College Area High School 

 

 

 
Summary Schedule 
 

 Phase 1 will consist of new construction in the South parking lot. During this period, classes will be 
held in the existing South Building from October 2015 to June 2017.  Phase 2 will consist of renovations 
and additions to old portions of the South Building with classes in the new South Building. Phase 2 
construction will be from June 2017 to August 2017.  The North Building will be demolished and rebuilt for 
phase 3, which will complete the State College Area High School project in July 2018. 

 
 
 
 

 
 
 
 
 
 
 
 
 
Cost Analysis 
 
The total value of the project right now is $117,003,000. The south building is $101,235,000. This price 
consists of new construction, demolition, and renovation. The price per square foot is around $207.36, 
which is less than the RS Means predicted square foot value of $211.56 per square foot. The RS Means 
total value for the south building is $103,281,318.94. This is $2,000,000 or 2% off from what the actual 
project costs are. One of the main discrepancies between the actual project cost and RS Means predicted 
value is renovations are not taken into account. 58,000 square feet of renovations in the south building 
could skew the numbers some because RS Means is treating that as new construction at $229 per square 
foot, in reality it would be less than that because it is a renovation which would entail a lower square foot 
cost. Also the actual construction costs differ from the RS Means construction costs because the 
superstructure, exterior enclosure, interiors, and HVAC were much more as a percentage. The total 
project costs came into agreement with RS Means because site work, general requirements, and 
contingencies were added in. 

BXB305
Rectangle

BXB305
Text Box
3

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



Final Report 

5 State College Area High School 

 

 

 
Lighting/Electrical  
 
 The South Building will consist of two new separate electrical services installed at 400A, 480V, 3-phase, 
4-wire. New transformers will be installed to feed the new switchboards. The existing electrical services 
will remain live until construction is completed and the two new services are ready to be operable. The 
lighting throughout the building will meet LEED Gold Criteria such as: LED type fixtures, foot candle levels, 
vacancy sensors, etc. The interior and exterior lighting control system will be monitor by manual and 
automatic controls with the automatic controls consisting of: mounted occupancy sensors, day light 
harvesting, and time on/off control.  
 

Mechanical  

 
 Since there is renovation and new construction all the existing HVAC equipment, piping and associated 
controls will be removed and replaced with new systems. HVAC system will be water source heat pumps. 
Classrooms will be served by 3.5 ton units with ductwork distribution to ceiling diffusers.  Auditorium and 
Cafeteria will be served by water source heat pump rooftop units. Energy efficient methods of ventilation 
will be required for LEED Certification and therefore energy recovery wheels with 70% minimum 
effectiveness will be used.   
 All the plumbing fixtures shall be installed to meet ADA standards where required.  Hot water will be 
distributed throughout the building at 140 Degrees Fahrenheit and controlled at each individual fixture. 
Also, a return hot water loop will be installed and controlled according to the occupancy schedule.  
 

Structural 

 
 The foundation is a typical spread footing with an allowable bearing pressure of 3,000 psf. Footings 
that experience poor soils will be removed and replaced with structural fill. Any limestone present that 
shows high risk of sink holes will result in pressure grouting to secure the existing soils.  
 The main structure will consist of masonry bearing walls with steel joists spanning the horizontal runs. 
The load bearing walls will be 8”, 12”, or 16” concrete masonry units. The first floor will consist of a 
concrete slab on grade with a minimum thickness of 4”.  Elevated slabs will be constructed of concrete 
over a composite metal deck with a minimum total thickness of 4” with fiber reinforcement. Elevated 
floors will be supported by steel joists bearing on masonry walls. The steel joists are K and LH Series 
fabricated.  
 

Building Façade System 
 The façade of the structure is mainly composed of aluminum storefront system and manufactured 
brick material. As part of the sustainable design sunshades will be incorporated into the design. There will 
be an upgraded 3 inch cavity spray foam insulation that will increase the R-Value on the CMU wall. The 
perimeter walls are composed of 3” insulated metal panel system, 3 5/8” metal studs, 8” CMU, and 5/8” 
GWB on 1 5/8” metal studs.  
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Sustainability System 
 
 The goal of the building process was to create and obtain a LEED certification through the United 
States Green Building Council of LEED Gold. Some of the means by which this rating will be achieved 
include the coordination of increased roof R-values, green roof system, solar array system, high 
performances building systems such as the MEP systems, and construction waste management.  

 
Fire Protection 

 
 The fire protection system for State College Area High School is a wet and dry system that employs 
automatic sprinklers attached to a piping system containing water and/or compressed air.  Sprinkler 
protection is based on light hazard (225 SF per head) and ordinary hazard (130 SF per head) criteria.  
 

Telecommunications 
 There is an existing district wide data center located in the North Building.  As part of the summer 
project, Massaro rerouted conduits through the North parking lot and across Westerly Parkway so it will 
hit the new MDF room in the South Building.  During construction, temporary connections will need to be 
made in the South Building to existing IDFs and the new MDF to allow service to remain in the occupied 
parts of the school.  Additionally, the Data center in North will be moved to its new location over a span of 
months to limit disruptions. 
 

Storm Water Management System 

 
 Storm water detention basins will be used during construction to hold water run off on site. This 
will ensure streams and inlets are not contaminated due to the site run off. Trench drains, water quality 
structures, and energy dissipaters will be used where necessary.  
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Analysis 1: Design of Interior Walls/Partitions 
 

 

Problem Identification  
 

 The interior & exterior walls are CMU bearing walls supporting steel joists. The CMU walls account for 

much of the masonry work on the job. The mason contractor will have the exterior and interior CMU walls 

and brick veneer to erect. The mason should only have to concentrate on the exterior CMU walls with 

brick veneer. CMU walls are lengthy tasks to construct and can be more costly to other alternatives like 

structural metal studs. If the masons could focus on the exterior walls while another contractor could 

focus on the interior walls then the structure would go up quicker. 

 
Process  
 
 The goal of this analysis is to evaluate the interior structural system. In order to develop this analysis 
the cost and schedule will need to be analyzed for the structural metal stud system. To develop the cost 
estimate the necessary materials must be determined, size gauge for the structural metal studs for the 
1st, 2nd and 3rd floors and the materials needed to install the wall. To analyze the schedule, production 
rates and crew sizes will have to be evaluated to determine the daily output per day. Determine if there 
are any other associated costs with changing the structural system. The cost and schedule will be 
contrasted to the original structure type to determine if there were any cost or schedule savings. 

 
Cost Analysis 
 
 The materials in the structural metal stud system have metal studs, fasteners, assembly screws, and 
bracing that need to be quantified and priced. The breakdown of these items can be found in Table 1.1. 
The total cost for changing the interior CMU walls to structural metal stud system is $2,322,630. The 
exterior walls and auditorium walls will remain load bearing CMU walls. The cost per square foot for the 
structural metal stud walls is around $5.16 compared to the structural CMU walls at $12 per square foot. 
The direct structural savings is around $7 per square foot. This is not a true number in regards to costs for 
changing to a new system because there are additional items that are affected. Some walls will need 
additional material for finishing and to create a sound barrier between loud spaces and classrooms. This 
study is more develop in the Acoustical Breadth. One item that will be affected dramatically is the amount 
of drywall that will now be needed. The CMU block was primed and painted right on the face and did not 
need any additional materials.  
 To calculate the additional costs, the drywall procures a material rate of $0.46 and a labor rate of 
$1.15 per square foot. A total of 336,500 square feet of additional drywall is needed. The extra cost that is 
obtained from this is $541,765. Adding this to the structural metal stud system the overall price for  
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installing the metal studs plus additional drywall is $2,864,395. The total cost per square foot including 
the additional drywall expense is about $6.50. This concludes that the overall savings is about $5.50 per 
square foot. Quantities were first derived from the construction drawings while pricing was then 
determined from online resources and RS Means cost data. 

 
 
 
 
 
 
 
 
 
 
 
 
Schedule Analysis 
 
 With the schedule being a very important factor in this project, it is imperative to find ways to 
decrease the schedule without decreasing quality. The current structural system is scheduled to take 455 
days which includes some time for MEP rough-in since those two activities have to work concurrently. The 
structural metal stud system is excepted to take 405 days. The quantities were based off the construction 
plans broken into 10 sections.  The construction duration is based off a crew size of two workers with a 
daily crew output of 34 linear feet per day. The daily output is minimum per crew because the studs will 
be placed 12 inches on center. A company installing structural wall systems would be able to put at least 3 
crews on site until their job is finished. This data is represented in Table 1.2. Table 1.4 compares the 
original project schedule of 455 days to install the CMU walls to the structural metal stud system of 405 
days per section. An important item to note is when installing structural CMU walls the rough-in MEP 
systems go along with the construction of the CMU walls. When installing structural metal stud walls the 
walls must go up first then the MEP trades come in after instead of working concurrently. The MEP trades 
will be able to work right behind the structural metal stud crew concurrently while the floors are being 
formed and poured, just not in the same area. Since the structural walls are a critical path activity every 
day saved will result in turning over the project earlier. This will result in general conditions cost savings. 
The added schedule time will result from hanging additional drywall. This is referred to in Table 1.3. To 
install the additional drywall the duration is 100 days. This duration does not increase the schedule 100 
days because the drywall trade will be able to hang and finish right after the MEP rough-Ins. The drywall 
trade’s daily output per hour doubles what the structural crew can do per linear foot based off 10 foot 
ceilings. If the drywall crew starts while the structural metal crew is half way done they should be able to  
 

Item Length Number Unit Material Cost Material Total Labor Cost Labor Total Total Cost

Metal Studs 12"O.C. w/ Channels 

16 GA 39100 LF 24.00$             938,400.00$   22.00$       860,200.00$  1,798,600.00$ 

Fasteners 

Fasteners 105 Bx 64.00$             6,720.00$       22.00$       2,310.00$       9,030.00$         

Assembly screws 

Assembly screws 200 Ea 23.00$             4,600.00$       22.00$       4,400.00$       9,000.00$         

Bracing

Metal Stud Bracing 11500 LF 22.00$             253,000.00$   22.00$       253,000.00$  506,000.00$    

Total 2,322,630.00$ 

Structural Metal Stud Wall System Cost

Table 1.1: Structural Metal Stud Wall Cost Breakdown 
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finish close to the same time. To give float for the drywall crew, a 25 day extension can be added to the 
schedule.  
 The Gantt Schedule shows how the schedule will operate. The schedule will be 405 working days if 
each building section started when the other finished. The Gantt Schedule represents the flow of work. 
When moving to a different floor the workers will be able to start- to- start from the previous section. For 
example ID 3 shows 2SS + 13 days. This means that pod A 2nd floor will start 13 days after pod B 1st floor 
starts. This saves 4 days between these two activities because it is not a finish to start relationship. While 
taking this into consideration the duration to install metal studs would decrease to 354 days. The 
additional 25 days for the drywall crew will total 379 days. This results in a schedule savings of 76 days. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1.2: Durations for Metal Stud Walls 
 

Building 

Section
Unit Take-off Men per Crew Daily Crew Output Number of Crews

Total Manpower 
men/crew x # of crews

Output Per Hour 
daily output/8hr

Duration (Hrs) 

takeoff/(# of crews 

x output per hour)

Duration 
(Days)  # 

hours/8

A LF 5000 2 34 3 6 4 392.16 49.02

B LF 5600 2 34 3 6 4 439.22 54.90

C LF 5600 2 34 3 6 4 439.22 54.90

D LF 5600 2 34 3 6 4 439.22 54.90

E1 LF 3100 2 34 3 6 4 243.14 30.39

E2 LF 3700 2 34 3 6 4 290.20 36.27

F1 LF 1500 2 34 3 6 4 117.65 14.71

F2 LF 4300 2 34 3 6 4 337.25 42.16

G1 LF 3900 2 34 3 6 4 305.88 38.24

G2 LF 3000 2 34 3 6 4 235.29 29.41

404.90

Calculated Durations For Metal Stud Walls 

Total 

Table 1.3: Durations for Drywall Installation and Finishing 
 

Building 

Section
Unit Take-off Men per Crew Daily Crew Output Number of Crews

Total Manpower 
men/crew x # of crews

Output Per Hour 
daily output/8hr

Duration (Hrs) 

takeoff/(# of crews 

x output per hour)

Duration 
(Days)  # 

hours/8

A SF 46000 2 675 5 10 84 109.04 13.63

B SF 44500 2 675 5 10 84 105.48 13.19

C SF 44500 2 675 5 10 84 105.48 13.19

D SF 44500 2 675 5 10 84 105.48 13.19

E1 SF 24000 2 675 5 10 84 56.89 7.11

E2 SF 24000 2 675 5 10 84 56.89 7.11

F1 SF 9000 2 675 5 10 84 21.33 2.67

F2 SF 41000 2 675 5 10 84 97.19 12.15

G1 SF 34500 2 675 5 10 84 81.78 10.22

G2 SF 24500 2 675 5 10 84 58.07 7.26

99.70

Calculated Durations For Drywall Durations

Total 
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Fig 1.1: Gantt Schedule  
 

Table 1.4: S-F Durations for CMU vs. Metal Stud 
Walls 

Building Section
CMU Walls Schedule 

Duration (Days)

Metal Stud Walls Schedule 

Duration (Days) 

A 65 49.02

B 75 54.90

C 75 54.90

D 75 54.90

E1 20 30.39

E2 25 36.27

F1 10 14.71

F2 45 42.16

G1 40 38.24

G2 25 29.41

Total 455 404.90

Time Savings 50.10

Durations for CMU vs. Metal Stud Walls
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Conclusion and Recommendation  
 
 After completing the cost and schedule analysis changing the interior CMU walls to structural metals 
studs will result in schedule and cost savings. Directly the structural costs go down but indirectly the 
overall cost is affected because of the increase labor and material costs for drywall. The direct structural 
savings is around $7 per square foot and the overall savings cost is about $5.50 per square foot. The 
schedule can only move as fast as the resources available let you. This means that if the structural metal 
stud contractor is down a crew due to illness the schedule will fall behind because the resources are not 
available to keep up with the necessary daily output needed to keep schedule. The direct structural 
schedule savings is 101 days but due to the additional drywall the schedule savings is 76 days. One reason 
the school district might not have went with a system like this is durability. CMU walls do not wear and 
tear like drywall does. 
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Acoustical Breadth 

 Sound Transfer differences between CMU Walls and Structural Metal Stud Walls 
 

Research 
 
 There are standards in today’s industry that regulate how much sound can pass or be transmitted 
through walls, ceilings, floors, etc. This is standardized by the sound transmission class (STC) which is a 
single number rating of the sound transmission loss (TL) of an assembly measured at standard one-third 
octave band frequencies. STC levels depend on what noise levels will be occupying the room. The 
American National Standard for Acoustical Performance Criteria, Design Requirements, and Guidelines 
for Schools specify the STC value in which specific rooms must have. Table B.1 shows music rooms have a 
recommended STC value of 60.  
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Fig. 1.2: 3A3.16 Wall Section: Music 
Classroom-Band Room 

 

 
Analysis 
 
For this analysis the original wall system between the music classroom and the band room consist of an 8” 
CMU on the music classroom side with 3” mineral wool insulation in the middle and 12” CMU wall on the 
band room side as seen in Fig 1. This wall will be compared to the new structural metal stud wall being 
studied as the new potential interior structural wall. The structural metal stud wall being studied will 
consist of 24 gauge studs, 3 layers of  5/8” gypsum board on each side of 3-5/8” studs 24” O.C., with 3” FG 
shown in Fig. 1.3. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

3-5/8” Studs 
24” O.C. 

3” FG 
Insulation 

3 layers of 5/8” 
Gypsum Board 

Fig. 1.3: Designed Metal Stud Wall  
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Table 1.5 and Graph 1.1 show the STC value for the potential structural metal stud wall. This wall was 
designed to meet the recommended rating of 60 STC.  The graphs can be better represented in the form 
of the tables to show the magnitude and number of deficiencies that are in the graphs. A deficiency 
cannot be any higher than 8 and there can also be no more than 32 total deficiencies. The TL values are 
given from Architectural Acoustics, Appendix J.  

 
Table 1.5: Sound Transmission Class (STC): 24g studs, 5/8” GB (3+3 layers) on 3-5/8” 

Studs 24” o.c., 3”FG 

 
STC 60 

   

     1/3 
Octave-

Band 
Frequency 

Contour 
Level 

TL Deficiency 
Max 

Deficiency        
≤ 8 dB? 

(Hz) (dB) (dB) (dB)   

125 44 40 4 OK 

160 47 47 0 OK 

200 50 51 0 OK 

250 53 55 0 OK 

315 56 57 0 OK 

400 59 60 0 OK 

500 60 62 0 OK 

630 61 63 0 OK 

800 62 64 0 OK 

1000 63 64 0 OK 

1250 64 65 0 OK 

1600 64 64 0 OK 

2000 64 58 6 OK 

2500 64 58 6 OK 

3150 64 62 2 OK 

4000 64 66 0 OK 

  
TOTAL 18 0 

     

     

 

Wall is STC: 60 
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Graph 1.1: Sound Transmission Class (STC): 24g studs, 5/8” GB (3+3 layers) on 3-5/8” 
Studs 24” o.c., 3”FG 
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 Table 1.6 and Graph 1.2 show the STC value for an 8” CMU wall. Table 1.7 and Graph 1.3 should the 
STC value for a 12” CMU wall. Also since there is 3” wool insulation between the CMU walls it can be 
determined that the STC value through this wall would exceed 60 in which the wall that is planned to be 
built will be more efficient of blocking noise than the structural metal stud wall. The combined STC value 
is around 60 for the structural metal stud wall. It is difficult to determine exact STC of an assembly without 
physically testing it in lab setting. The measurements that are found in Appendix J are laboratory 
measurements. All leaks are sealed and any flanking transmission is at a minimum. 

STC 44 
   

     1/3 
Octave-

Band 
Frequency 

Contour 
Level 

TL Deficiency 
Max 

Deficiency        
≤ 8 dB? 

(Hz) (dB) (dB) (dB)   

125 28 32 0 OK 

160 31 32 0 OK 

200 34 32 2 OK 

250 37 36 1 OK 

315 40 38 2 OK 

400 43 40 3 OK 

500 44 42 2 OK 

630 45 43 2 OK 

800 46 45 1 OK 

1000 47 47 0 OK 

1250 48 44 4 OK 

1600 48 43 5 OK 

2000 48 47 1 OK 

2500 48 47 1 OK 

3150 48 49 0 OK 

4000 48 50 0 OK 

  
TOTAL 24 0 

     

     

 
Wall is STC: 44 

 

Table 1.6: Sound Transmission Class (STC): Hollow (8”) Lightweight CMU  
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Graph 1.2: Sound Transmission Class (STC): Hollow (8”) Lightweight 
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Table 1.7: Sound Transmission Class (STC): Hollow (12”) Lightweight CMU  

 
 

STC 39 
   

     1/3 
Octave-

Band 
Frequency 

Contour 
Level 

TL Deficiency 
Max 

Deficiency        
≤ 8 dB? 

(Hz) (dB) (dB) (dB)   

125 23 29 0 OK 

160 26 30 0 OK 

200 29 31 0 OK 

250 32 31 1 OK 

315 35 34 1 OK 

400 38 34 4 OK 

500 39 35 4 OK 

630 40 35 5 OK 

800 41 33 8 OK 

1000 42 35 7 OK 

1250 43 41 2 OK 

1600 43 45 0 OK 

2000 43 48 0 OK 

2500 43 50 0 OK 

3150 43 52 0 OK 

4000 43 54 0 OK 

  
TOTAL 32 0 

     

     

 
Wall is STC: 39 
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Graph 1.3: Sound Transmission Class (STC): Hollow (12”) Lightweight 

 

 
 
 
Conclusion 
 
 Both wall systems will deliver the recommended STC values for music classrooms of 60 or above. The 
existing design of the CMU walls will have a higher STC rating but there will be no adverse effect of 
changing systems when it comes to sound transfer performance.  The recommendation from this study is 
that a music room should have a very high STC value. If the walls were changed to structural metal studs 
then the wall needs to be designed to the STC value desired. 
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Analysis 2: Existing Roof Redesign 
 

Problem Identification  
 
 The State College Area High School is comprised of demolition, renovation, and new construction. 
There are areas that will experience additional snow loads on the roof. The existing one story roof will 
have to be redesigned due to the additional snow load it will be experiencing from the new adjacent 3 
story building.  While the old steel joists were not designed to carry additional snow load from the 
adjacent stories there needs to be additional joists install. The existing plan right now is to add in the same size 
joists next to the existing ones. This is a logistical problem, maneuvering them through the building and installing the 
joists in place. To save time the roof should be demolished and new steel joists should be set. 

 

Process  
 
 In section F2 in the South Building there will be demolition and renovation. Part of the renovation will 
be adding additional joists to support snow load that will be experienced from larger stories from the new 
adjacent construction. In order to install these new joists all the MEP systems will have to be dissembled. 
This will allowed new systems to be installed with the updated building except the plan is not to update 
the roof until further down the road. Logistically, this is not the best plan because there will be demolition 
all around this area. Since the demolition will be in the same the joists could be replaced with higher 
gauge to support the additional snow load and to update the roofing. Spending 120 million dollars on a 
building and not update part of the roof sounds obscure. This should be one of the first items updated 
before anything else. 
 The items that need to be analyzed in this study is to determine the cost of demolition. This includes 
ripping out the existing steel joists and MEP systems. Evaluate the sequence of demolition and installation 
of new roof. Determine production rates for demolition of the joists and installation of the new roof. Not 
all the joists will be the same size but for scheduling and pricing simplicity the 12k1 series joists were 
priced and scheduled to the production rate. Fig. 2.1 shows which area will require additional joists and 
the proposed area for demolition. Quantities were first derived from the construction drawings while 
pricing was then determined from online resources and RS Means cost data. 
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Cost Analysis 
 
 The cost breakdown of the proposed task can be found in Table 2.1. The total cost for demoing the 
existing roof structure and replacing the roof plus joists is $510,057.  A The Demolition cost does include 
the demo and take away of the debris. This was the lowest line item at $15,717 and the highest line item 
being the modified bituminous membrane roofing at $332,880. Massaro does not have a specific cost 
associated with this activity in this stage of the project. The project manager and superintendent are 
pushing to demo the existing roof and replace it to the school board, but in the end it will come down to 
how the budget works out. 

 
 

Fig 2.1: F2- Redesign of Existing Roof Footprint 
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Schedule Analysis 
 
 The new schedule duration for demoing the existing roof, roof structure and MEP systems, installing 
new joists, and installing new roofing comes to 50 day duration. The Demolition and installing new joists is 
scheduled to only take about 9 days. Massaro plans on cutting out the MEP systems while adding more 
joists to support the additional load. Cutting the MEP systems out will be a strenuous task. Maneuvering 
these joists through the school and up into place will take time. These activities will have to be sequenced 
from start to finish and will result in at least a 3 week duration. The new plan with demoing the roof and 
joist structure will allow the joists to be set then beneath the joists the MEP trades can begin and above 
the joists the roof can be started.  Allowing the MEP trades to start 11 days after demoing proves that this 
could be a quicker construction process. Installing the joists, roof decking, insulation, and roofing can be 
installed in a concurrent matter referred to in Fig 2.2. This will allow the new roof to be completed as fast 
as possible while the MEP trades start rough-in.  Demoing the existing roof and joist structural will allow a 
higher quality job. 

 
 
 
 
 
 
 
 
 

Table 2.1: F2- Redesign of Existing Roof Cost Breakdown 
 

Item Amount Unit
Material 

Cost

Material 

Total

Labor 

Cost
Labor Total 

Equipme

nt Costs

Equipment 

Total
Total Cost

Demolition

Mixture of Types 50700 CF -$             -$                0.14$       7,098.00$      0.17$       8,619.00$    15,717.00$     

Joists

12K1 Series 28 Ton 1,625.00$   45,500.00$   248.00$  6,944.00$      107.00$  2,996.00$    55,440.00$     

Roof Decking 

20ga- 50-500 squares 38000 SF 1.94$           73,720.00$   0.31$       11,780.00$    0.04$       1,520.00$    87,020.00$     

Insulation

Fiberboard high density, 1/2" thick 38000 SF 0.30$           11,400.00$   0.20$       7,600.00$      -$         -$              19,000.00$     

Roofing

Modified Bituminous Membrane 38000 SF 3.30$           125,400.00$ 3.50$       133,000.00$ 1.96$       74,480.00$  332,880.00$   

510,057.00$   

F2 Redesign of Existing Roof Cost Breakdown

Total

Table 2.2: F2- Redesign of Existing Roof Activity Durations  
 

Activity Unit Take-off Men per Crew Daily Crew Output Number of Crews
Total Manpower 
men/crew x # of crews

Output Per Hour 
daily output/8hr

Duration (Hrs) 

takeoff/(# of crews 

x output per hour)

Duration 
(Days)  # 

hours/8

Demolition CY 50700 18 5750 1 18 719 70.54 8.82

Joists Ton 28 13 15 1 13 2 14.93 1.87

Roof Decking SF 38000 5 4147 1 5 518 73.31 9.16

Insulation SF 38000 2 2600 1 2 325 116.92 14.62

Roofing SF 38000 2 2400 1 2 300 126.67 15.83

50.30

F2- Calculated Durations For Roof Redesign

Total 
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Conclusion and Recommendation  
 
 The decision to modify the roof or to replace it is up to the school board. The concluding evidence 
from this study is that the schedule would actually be decreased in the allowance to start MEP work. At 
this time the costs cannot be compared due to not having an original cost breakdown. What can be 
inferred from this analysis is that the costs will probably come out higher for replacing the roof and roof 
structure. This will result in a higher quality project from the beginning for years to come. 

 
 
 

Fig 2.2: Gantt Schedule 
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Fig. 2.3: South Building Footprint 
 

Fig. 2.4: Rendering of South Building 
 

 
Structural Breadth 

Analysis Determining New Size Joists due to Additional Snow Loads 
 

 

Research  
 
 The State College High School 
consists of renovations, demolitions, and 
new construction; because of this the 
existing roof structures will be 
experiencing additional loads due to 
drifting snow. This in turn will create 
additional stress on the supporting joists 
causing failure. To prevent this from 
happening, a structural analysis will be 
performed on the roof structure to 
determine the new joists that are 
needed. The highlighted area is where 
the structural analysis will be performed.  
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Fig. 2.5: 2S1.6 Roof Structure 
 

 
Analysis 
 
 The existing roof structure that will be experiencing most of the snow drift will be the area highlighted 
in yellow. This area will be experiencing 95psf of additional snow load due to the higher roof adjacent to 
this area.  The length of the space is 76.12 feet and the width is 12.7 feet. There are 19 joists space evenly 
at 4 feet apart. The length of each joist will be 12.7 feet with a tributary width of 4 feet. Fig. 2.5 was used 
to determine the materials that were used for the roof.  
 
Dead Load: 
 

 Metal Deck -  2psf 

 Roofing -  2psf 

 Rigid Insulation – 2psf 

 MISC Dead Load – 10psf 
 
DT = 16psf 
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Fig. 2.6: Section 4- S4.8  
 

 
 The first step will be determining the roof decking. When calculating the roof decking equation 1 and 2 
are used. D stands for Dead Load and L stands for Live Load.  
 
 
    WT = 1.2D + 1.6L            (Equation 1) 
     
    WLL = L                       (Equation 2) 

 
 In Equation 1, D equals 16psf and L equals 95psf, in which WT  equals 171.2 psf. Equation 2, L  equals 
95psf which is the snow live load.  Using Vulcraft Steel Roof and Floor Deck Catalog and the table for 
Vertical Loads for Type 1.5B it was determine that the roof decking should be 1.5B19, Appendix C shows 
the table that was used; 186psf is greater than 171.2psf and 250psf is greater than 95psf it is concluded 
that the roof decking is 1.5B19. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BXB305
Rectangle

BXB305
Text Box
25

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



Final Report 

2
7 

State College Area High School 

 

 

 
 To determine the steel joists equations 3 and 4 were used. D stands for Dead Load, L stands for Live 
Load, and Tw stands for Tributary Width.  
 
   WT = (1.2D + 1.6L) x Tw        (Equation 3) 
     
   WLL = (L) x Tw    (Equation 4) 
 
 
 In Equation 3, D equals 16psf, L equals 95psf, and TW equals 4 feet in which WT  equals 684.8plf. 
Equation 4, L  equals  95psf and TW equals 4 feet, WLL equals 380plf. Using the 42nd Edition Catalog of 
Standard Specifications and the table for Standard LRFD it was determined the joists to be a 12K1. 
Appendix D shows the table that was used; 825plf is greater than 684.8plf and 510plf is greater than 
380plf concludes the joists are 12K1. 

 
Conclusion 
 
 The steel joists that have to be used when replacing the roof in this particular spot will need to be 
12K1. Massaro is planning to keep the existing joists there and installing new joists which are 10K1. This 
makes sense that they would use a smaller gauge joists because the existing joists still help support the 
load.  

 
 
 
 
 
 
 
 
 

BXB305
Rectangle

BXB305
Text Box
26

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



Final Report 

2
8 

State College Area High School 

 

 

Analysis 3: SIPS- Interior Finishes Pods A-D 
 
 

Problem Identification  
 
 Interior finishes, sequence properly, is where a project can pick up lost time. Creating a schedule that 
is effective and efficient will allow the interior finishes to flow in a sequence with less errors and a better 
quality of work. Construction projects always face delays, whether it is from unforeseen conditions or 
from contractor errors. Unforeseen conditions could happen in this project because of the demolition, 
renovation, and new construction all in the same building. This will cause the schedule to be delayed and 
lengthen. In order to prepare for these delays there needs to be a Short Interval Production Schedule 
developed for the interior trades, where time can be made up. Since this is a school project, the schedule 
has to align with the school calendar so the students are not disrupted in the middle of the school year.   
 

Process  
 The goal of this analysis is to demonstrate the potential scheduled benefits that a short interval 
production can provide to the construction of the interior finishes on the pods C through D. Through the 
studies of the Masters Classes in Architectural Engineering a Short Interval Production Schedule will be 
developed in order to maximize the efficiency of the interior trades of Pods A-D. Analyzing the schedule 
for the interior finishes starting with hanging drywall and finishing with final cleaning will result in a more 
accurate and shorten duration for the project. Realizing there is no option for delay on this project due to 
school being concurrently in working operation with construction, it is imperative that students are not 
disrupted in moving classrooms half way through the semester. In order to understand that there are 
always unforeseen delays the project staff needs to have a way to maintain the schedule by speeding up 
production. This will allow management to ensure subcontractors have better production and maintain 
the schedule. In the end it helps the subcontractors by having better production rates and overall saving 
costs on their end. 
 Each pod was broken up into three zones. The zones were broken up to ensure each zone had about 
the same amount of work per task and trade. For instance the square footage is around the same for 
installing ceiling tile, flooring and painting. The square footage for zone 1 is 6,836 sq. ft., zone 2 is 6,850 
sq. ft. and zone 3 is 6869 sq. ft. The area was also divided up by the number of heat pumps, plumbing 
fixtures and lockers as seen in Fig 3.1. 
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Interior Trade Analysis 
 
 The next step in creating the Short Interval Production Schedule is to determine the trades needed for 
the construction of the interior. Table 3.1 represents the trades that are needed and required for the 
completion of the interior. ID number 5 is paint. Painting will be further analyzed since it is a critical 
activity because of the amount of work there is. To ensure it is completed in a specified duration the 
production rates were evaluated in Fig 3.3. Also ID 8 was analyzed because of the amount of work and 
time it takes to complete the activity. The activity is installing the grids in the ceilings for the ceiling tiles. 
ID 9 and 11 have a combined three activities in each group since these trades can work concurrently 
together and not be in each other's way. 

 
 

1 

3 

Fig. 3.1: Zones 1-3 in Pods C-D 

3 

2 

6,850ft2 

6,836ft2 

6,869ft2 
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Further Analysis of Finishing Trades  
 
 In tables 3.2 and 3.3 show the production rates for tasks installing ceiling grids and paint. Table 3.2 has 
each zone and the amount of square footage associated with the daily crew output. The daily crew output 
is 475 square feet. Each crew is made up of one crew member. The output per hour is 59 square feet. In 
order to create a two day duration per zone, there would need to be a total of eight crews. Realizing this 
is not the most realistic expectation, this activity will take a total of four days. For this task to be 
completed in four days, four crews will be needed. Table 3.3 shows the amount of paint that needs to be 
completed in each zone. The square footage is based off the linear footage of walls times an average 
height of ten feet per floor. Due to creating zones similar in square footage, the number of mechanical 
fixtures and number of miscellaneous tasks the square footage for the walls are larger in zone 2 with 
12,075 sq. feet, zone 1 with 9,188 sq. feet and the smallest zone is zone 3 with 7,613 sq. feet. 
The daily crew output for painting is 2,275 square feet. Each crew has one painter and the output per 
hour is 2,084 square feet per hour. Zone 1 and zone 2 will need three crews in order to maintain a two 
day duration per zone. Zone 3 will need two crews in order to maintain a two day duration. Because Zone  
3 is the smallest zone, and needs one less crew to maintain the necessary duration of two days, that crew 
can be utilized to prep and finalize Zones 1 and 2. The crew rates were determined with information from 
RS Means 2016. 

Table 3.1: Interior Trade’s Manpower 
 

ID Interior Buildout Total Manpower

1 Hang Drywall 2

2 Spackle/Finish Drywall 2

3 Install Finish Carpentry and Prehung Doors 2

4 Prep/Prime 2

5 Paint Walls 3

6 Install Flooring 2

7 Install Casework 2

8 Install Grids in Ceiling 4

10 Install Ceiling Tiles 2

12 Final Finish Casework 2

13 Install Carpet 2

14 Final Touch-Ups 2

15 Final Cleaning 2

Production Rates

MEP Finals 

Install Door Hardware,Visual Display Units, 

Lockers

9

11

6

6
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Building Floor Zone Unit Take-off Men per Crew Daily Crew Output Number of Crews
Total Manpower 
men/crew x # of crews

Output Per Hour 
daily output/8hr

Duration (Hrs) 

takeoff/(# of crews 

x output per hour)

Duration 
(Days)  # 

hours/8

Pod C 1 1 SF 6836 1 475 4 4 59 28.78 3.60

Pod C 1 2 SF 6850 1 475 4 4 59 28.84 3.61

Pod C 1 3 SF 6869 1 475 4 4 59 28.92 3.62

Pod D 1 1 SF 6836 1 475 4 4 59 28.78 3.60

Pod D 1 2 SF 6850 1 475 4 4 59 28.84 3.61

Pod D 1 3 SF 6869 1 475 4 4 59 28.92 3.62

Pod C 2 1 SF 6836 1 475 4 4 59 28.78 3.60

Pod C 2 2 SF 6850 1 475 4 4 59 28.84 3.61

Pod C 2 3 SF 6869 1 475 4 4 59 28.92 3.62

Pod D 2 1 SF 6836 1 475 4 4 59 28.78 3.60

Pod D 2 2 SF 6850 1 475 4 4 59 28.84 3.61

Pod D 2 3 SF 6869 1 475 4 4 59 28.92 3.62

Pod C 3 1 SF 6836 1 475 4 4 59 28.78 3.60

Pod C 3 2 SF 6850 1 475 4 4 59 28.84 3.61

Pod C 3 3 SF 6869 1 475 4 4 59 28.92 3.62

Pod D 3 1 SF 6836 1 475 4 4 59 28.78 3.60

Pod D 3 2 SF 6850 1 475 4 4 59 28.84 3.61

Pod D 3 3 SF 6869 1 475 4 4 59 28.92 3.62

Calculated Durations For Ceiling Grid Installers Pods C & D

Table 3.2: Durations for Ceiling Grid Install Pods C-D 
 

Table 3.3: Durations for Paint Install Pods C-D 
 

Building Floor Zone Unit 
Take-off      
LF of walls x 

height

Men per Crew Daily Crew Output Number of Crews
Total Manpower 
men/crew x # of crews

Output Per Hour 
daily output/8hr

Duration (Hrs) 

takeoff/(# of crews 

x output per hour)

Duration 
(Days)  # 

hours/8

Pod C 1 1 SF 9187.5 1 2275 3 3 284 10.77 1.35

Pod C 1 2 SF 12075 1 2275 3 3 284 14.15 1.77

Pod C 1 3 SF 7612.5 1 2275 2 2 284 13.38 1.67

Pod D 1 1 SF 9187.5 1 2275 3 3 284 10.77 1.35

Pod D 1 2 SF 12075 1 2275 3 3 284 14.15 1.77

Pod D 1 3 SF 7612.5 1 2275 2 2 284 13.38 1.67

Pod C 2 1 SF 9187.5 1 2275 3 3 284 10.77 1.35

Pod C 2 2 SF 12075 1 2275 3 3 284 14.15 1.77

Pod C 2 3 SF 7612.5 1 2275 2 2 284 13.38 1.67

Pod D 2 1 SF 9187.5 1 2275 3 3 284 10.77 1.35

Pod D 2 2 SF 12075 1 2275 3 3 284 14.15 1.77

Pod D 2 3 SF 7612.5 1 2275 2 2 284 13.38 1.67

Pod C 3 1 SF 9187.5 1 2275 3 3 284 10.77 1.35

Pod C 3 2 SF 12075 1 2275 3 3 284 14.15 1.77

Pod C 3 3 SF 7612.5 1 2275 2 2 284 13.38 1.67

Pod D 3 1 SF 9187.5 1 2275 3 3 284 10.77 1.35

Pod D 3 2 SF 12075 1 2275 3 3 284 14.15 1.77

Pod D 3 3 SF 7612.5 1 2275 2 2 284 13.38 1.67

Calculated Durations For Painters Pods C & D
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SIP Schedule 
 
 The short interval production schedule is based off of fifteen tasks, maintaining a two day duration as 
seen in Fig. 3.2. The outlier task is installing ceiling grids, which will maintain a four day duration per zone. 
The short interval production schedule for pods C-D begins the first week in July 2016. Each zone will 
begin two days after the previous zone has begun. The sequence will begin with the first floor of Pod C 
zone 1 and move to first floor Pod C zone 2 and 3. After the completion of the first floor of Pod C, the 
trades will move on to the first floor of Pod D, working from zone 1 to zone 3. The linear progression from 
the first floor of Pod c to the first floor of Pod D will require less vertical transportation of workers and 
material. This will result in time and schedule savings. After the first floor of Pod C and the first floor of 
Pod D are completed, interior trades will move on to the second floor and work from Pod C zones 1, 2, 
and 3, going on to the second floor of Pod D Zones 1, 2 and 3. The third floor will work in the same 
sequence. Using this method, a total of 5 weeks were taken off the original finish schedule resulting to 
about a 14.5 week duration to finish Pods C and D compared to the 19 week duration. Multiplying this out 
through Pods A and B, 9 total weeks will be saved on the schedule. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusion and Recommendation  
 

 The goal of this analysis is to demonstrate the potential schedule benefits that a short interval 
production schedule can provide to the construction of the interior finishes on the pods A through D.  This 
will allow management to ensure subcontractors have better production and maintain the schedule. A 
total of 4.5 weeks were taken off the original finish schedule resulting to about 14.5 week duration to 
finish Pods C and D. Multiplying this out through Pods A and B, 9 total weeks will be saved on the 
schedule. This schedule savings will allow the project to maintain the schedule, regardless of any delays.  

Fig. 3.2: SIP Schedule for Pods C-D Interior Trades 
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Analysis 4: Safety Provisions and Regulations during 

Construction while School is in Session 
 

 
Problem Statement 
 
The construction industry has safety hazards that workers and occupants are exposed on a daily 
occurrence. In order to maintain a safe work environment while building on an operating school there are 
regulations, provisions and trainings that the workers and students need to be exposed to. The purpose of 
this qualitative and descriptive study is to analyze the safety regulations, provisions, and trainings for 
workers and students at the construction site of State College Area High School. The research data will be 
gathered through literature review and interviews with the construction manager and the facility director 
of State College Area High School.  
 

Research Questions 
 
1. What are the safety provisions set forth in the building codes and regulations for educational projects? 
2. What are the practical safety provisions implemented by the industry and educational facility? 
3. What are the available safety trainings, which workers and students are exposed to?  

 
Introduction 
 
 According to the U.S. Department of Education, Seventy-three percent of public schools report 
having undergone at least one major renovation (How Old Are America's Public Schools). With that being 
said, it is of the upmost importance to regulate the safety in the schools where construction is occurring. It 
is believed that the safety in the construction industry is still not among the top priorities in the field. 
According to the Occupational Safety & Health Administration (OSHA), one in ten construction workers are 
injured every year. OSHA also explains that these workers engage in many activities that expose them to 
serious hazards like falling, unguarded machinery, equipment accidents, electrocutions, silica dust and 
asbestos.  

The construction industry is also ranked number two for most fatal injuries to workers under the 
age of eighteen (Construction Is 4th Most Dangerous Profession with 2nd Most Fatal Injuries). With that 
being said, the likelihood for harm to bystanders to construction is very likely as well. Safety is essential 
while working around students in an operating school. An operating school is extremely hard environment 
to work around. Although there are certain safety provisions and procedures to be set forth by the 
construction industry, they are not always implemented in the manner that they should be.  

Construction in hospitals have very strict guidelines and codes to follow while working concurrently 
when the hospital is running and so should a school with children. The most interesting discussion in this 
topic is the lack of research done in the field. Although there are many statistics done about safety in the 
entire construction industry, there is a lack in school related construction. With the amount of schools 
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undergoing construction each year, safety plans and procedures should be laid out so the logistical part 
falls right into place. 

The research topic will be designed to gather qualitative data on the guidelines, codes, provisions 
that are set forth in the construction industry while school is still in session. The philosophical view will be 
social constructionist because it will take the opinions and views from the participants to shape the codes 
and provisions that should be implemented into the construction industry. 

 
Literature Review 
 

Construction on operating schools is increasingly more difficult to facilitate and plan than other forms 
of construction. Although it may not be the most demanding or difficult in practice, its preparing and 
executing can be challenging. The challenges are communicating how to safely be on site, in school, while 
construction is happening around the occupants. Many times, school construction must take place while 
children are in school, even if contractors make the most of summer months and holidays. While projects 
may be small, there is much more risk due to the safety of the children. This includes trip hazards, security 
hazards, noise control, proper ventilation, falling objects, etc. The safety of the children not only comes 
from the facilitation of the construction, but also stems from contractors and subcontractors who work on 
the job. Maintaining the upmost safety begins with supplementary instructions given to bidders on a job. 
These supplementary instructions serve as an agreement that the signatory contractor will comply with all 
laws. These laws and duties stem from background checks for anyone working in a school near children, to 
any negligence caused on the job.  

The first step when thinking about performing any kind of construction while students are in school is 
to pre-plan. Pre- construction planning will help all parties (students and contractors) to maintain a safe 
work environment. This includes all of the following: hazards, site preparation, scheduling and 
communication. Certain health matters must be addressed in the pre-construction stage, including, 
pollutants, toxic products, disturbance of toxic materials, dust and similar contaminants, odors, mold and 
noise. Pre planning for these measures may mean only allowing students in certain sections of the 
building, or requiring all workers and students to wear masks to prevent the spread of bacteria. By 
providing adequate ventilation systems from the start, there should be no problems in this area. These 
ventilation systems should be monitored throughout the project time.  

Safety is another important step in the pre planning stages of construction. General isolation of 
construction areas from other school activities is recommended where possible. This eliminates the 
opportunity for any safety concerns to arise. Traffic, fires, unattended tools and equipment and open 
trenches are just a few of the many areas of concern for safety. Safety not only includes possible neglect 
and harm by the environment, but also by construction workers. Environmental hazards include dust, 
asbestos, and other possible dangers that are not caused workers themselves. By considering the work 
environment and separating workers from staff and students, you eliminate the possibility of harm or 
wrong doing by all parties. Pre planning in this stage requires special arrangements to be made for the use 
of hallways, stairways, elevators, etc. to ensure that only one party at a time is able to use. Some projects 
even require badge systems to be used at all times, so only approved workers may enter the building. 

Project managers should do their best to schedule construction activity during summer months or 
while students and staffs are not working. This may require workers to work through the evenings, early 
mornings or on holidays. Any work that produces an excessive amount of noise, or debris should 
absolutely be performed when school is not in session. The creation of swing spaces are a useful technique 
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in these situations. This allows for activities to take place in other locations during construction. Certain 
areas of a school where things may be easily damaged may require more attention for this process to 
work. Advanced planning for scheduling and movement is crucial for a project to run smoothly.  

 Preparing the site for construction is absolutely necessary. By including this in the construction 
contract, you automatically eliminate the chance for this stage to get passed by. The contract should entail 
that the location must provide security, updated traffic patterns, barriers to separate construction, 
contaminant shields, fencing, overhead protection, noise control & debris removal. Project managers 
should hire qualified personnel to inspect and approve the site prior to the beginning of a project to 
ensure everything is up to standard.  

The most important aspect of pre planning is communication. Communication needs to begin early 
and extend past the completion of a project. Communication extends not only to workers and managers, 
but to students, staff, parents and the entire community. Schools should take proper measures to insure 
that everyone on their end is informed. This may mean organizing a committee to relay messages to 
students and faculty about safety measures and rules during a construction period. Schools should also 
send out news letters to parents about the project, its length and safety precautions. As far as questions 
and complaints, the school must provide a way for these messages to be relayed. If there are any 
problems, they must be reported to an administrator as soon as possible. Opening the lines of 
communication can greatly affect the success of a project. 

Preparation for emergencies requires a list of defined situations and their appropriate responses to be 
noted. Contacts for police, fire, hazardous materials, healthcare professionals and anyone else should be 
readily available. Staff members and administrators should be assigned various responsibilities and tasks 
so in the case of an emergency, there is an action plan that can be immediately put into place. As in any 
other emergency action plan, an evacuation plan must be laid out. Accidental fire alarm triggering 
increases during construction times, so plans to deal with it should also be put in place. All plans must also 
consider staff and students of special needs who may need help in relocation plans.  

 

Methodology 
 
In order to complete this analysis the following deliverables must be completed: 
 

 Research different provisions set forth in building codes and regulations for educational facilities. 

 Investigate practical safety provisions implemented in the industry and educational facilities. 

 Research available safety trainings that workers and students are exposed to. 

 Ask open-ended questions from management at Massaro to understand their plan for safety on 
the job with open ended questions  

 Conduct interviews with the facility director for the State College High School to understand their 
safety plan during construction with open ended questions 

 Examine other case studies and their implementation of safety on an operating school along with 
construction. 

 Evaluate the safety provisions, regulations and trainings.  

 Analyze Massaros’ and State College High Schools’ safety plans to investigate what provisions and 
regulations are needed. 

 Determine if other necessary provisions and relegations need to be enforced in order to keep a 
safe project.  
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Results and Discussion 
  
 The Public School Code requires that the contractors are required to submit their background check 
reports to the owner. The background checks cannot be more than one year old at the time submitted to 
the owner. There are three required background checks for all contactors employees, prospective 
employees, and subcontractors that must be submitted which are: Pennsylvania State Police Criminal 
History Record, Department of Public Welfare Child Abuse Report and Federal Criminal History Record 
Information. These checks are required by the owner for purpose that the contractors will be working 
alongside an operating school with children. Some of these workers will be in direct contact with students 
and it is imperative that the workers will be identified as safe to be around children. It contractor does not 
submit these background checks or falsifies them they are subject to any claim, proceeding, lawsuit, fine, 
civil penalty or other legal involvement arising from neglect or failure of the contractor (Public School 
Code Agreement).  
 Occupational Safety and Health Administration (OSHA), (General Safety and Health Provisions), section 
1926, Safety and Health Regulations for Construction; programs from this section shall be enforced by the 
employer on the project. These programs include: 

 Frequent and regular inspections of the job sites, materials, and equipment to be made by 
competent persons designated by the employers. 

 Machines, tools, materials should be identified as unsafe by tagging or locking the controls to 
disable the item or should be removed from the operation. 

 Employees operating equipment or machinery should be qualified by training or experience. 

 Inspections to ensure all employees wear Personal Protective Equipment (PPE). 

 To ensure there are training sessions on hazards related to matters exposed to on the specific site. 
 

 Environmental Protection Agency (EPA) has an act called The Asbestos Hazard Emergency Response 
Act (AHERA, (School Buildings), which provides steps on how to properly deal with asbestos abatement.  
Its regulations require public school districts and non-profit schools including charter schools and schools 
affiliated with religious institutions to inspect their schools for asbestos containing building material and 
prepare management plans for the prevention and reduction of asbestos hazards.  If schools are in session 
and abatement is happening, the schools have to abide by the Asbestos National Emissions Standards for 
Hazardous Air Pollutants (NESHAP).  This act specifies particular manufacturing and fabrication operations 
either cannot emit visible emissions into the outside air or must follow air cleaning procedures.  
 Tim Jones from Massaro Construction Management Services (MCMS) was able to provide information 
on safety aspects that Massaro will be implementing. No safety items are required for the low bid 
procurement. Once the trade is procured from the low bid procurement, the trade must provide a site 
specific safety plan for review. As for the pre-planning process for safety, Massaro starts each meeting 
with safety. The construction management firm and trades focus on student safety first and then plan the 
work for a safe and successful completion.  As new subcontractors are mobilizing on site Massaro works 
with them to review their safety plans for that particular day.  Massaro will ensure all companies comply 
with the Public School Act. All workers will be required to submit clearances prior to starting on the jobsite 
and will be reviewed by the MCMS and District. Once the worker is approved, they will be able to start 
work. The workers will be issued a photo ID by MCMS. All workers are required to have their ID visibly 
displayed at all times per the contract documents. Massaro’s management staff will ensure this is done by 
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review on site.  
 Dealing with hazardous materials Massaro will obey the OSHA 1926 and DEP regulations when 
exposed to asbestos and other hazardous materials. Asbestos abatement materials are handled through 
the DEP regulations, general materials for construction are handled by OSHA 1926 and waste removal 
needs to comply with the Centre County Refuse requirements. Massaro plans to deal with significantly 
disrupting activities before or after the school day in order not to disrupt the school day. Massaro has 
weekly meetings with the High School Principals to coordinate the upcoming disturbances to stay upfront 
with communication.  
 Massaro will provide a safe indoor air quality by first starting with proper separation of work between 
construction and occupied areas. Where there are intake louvers, they may need to be masked off. In the 
construction zone all ductwork is to be delivered and installed in a sealed condition. A term referred to as 
“dust down” is to be used when sweeping floors to control airborne dust. To minimize the amount of dust 
and dirt within the building, it is important to use proper walk off matts and boot brushes and when 
cutting all saws need to be watered or properly vented.  Proper housekeeping is essential to minimizing 
dust throughout the building. 
 If there is a problem on site, Massaro will call 911 in an emergency situation first. From there they 
will coordinate access of first responders through the site to the incident location. Massaro will coordinate 
with the school district depending if further steps need to be taken like building evacuation. Tim Jones and 
his team are in constant contact with the building users and likewise Massaro is notified if there is an 
incident in the building that would affect the safety of the construction workers like fire, an active shooter 
or bomb threat.  
 There was a list of questions Edward Poprik, Facility Director of State College High School, 
responded to about safety on the operating school doing construction. The State College Area High School 
has employed Massaro Construction Management to execute the overall safety plan for the project. Me. 
Poprik is generally on site every day to do an informal safety assessment. They also meet Mondays with 
the building administrators to discuss disturbances as well as any safety related issues. The building 
principals send weekly updates based on the outcome of their Monday meeting. If there are larger specific 
issues such as traffic flow, the school will use district emergency phone notification system, text messages, 
emails, website and social media. 
 Students will be exposed to a variety of safety concerns which will be discussed below. A specific 
activity the students do every day is cross the street. The road crossing has been a regular activity for 
decades. The general routine of having crossing guards will be maintained. The road has always been very 
well traveled. The school board will require the contractors to limit road activities during key hours. 
Students are always curious when noticing something different going on around them. To prevent the 
students from wondering on the job or walking into unsafe areas a perimeter fence will installed. This will 
maintain a boundary of where and not where the students can access. The interaction between 
contractors and students is a critical issue. All contractors are required to have background checks and be 
registered with the construction manager. The phasing plan will limit the amount of time contractors need 
to spend in occupied buildings. 
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Conclusions 
 
 The report covered a variety of safety provisions and regulations set forth for the construction industry 
while constructing on an operating school. The analysis focused on a case study of the State College Area 
High School. There are a number of provisions and regulations that must be abided by.  In order to achieve 
these provisions and regulations successfully there needs to be quality controls in place. The project team 
must ensure all the provisions and regulations are meant and are in working order. One shortcoming or 
gab could lead to a serious problem for someone working on the site or an occupant of the building. 
Recommendation for this analysis is that the construction manager needs to have a full time safety 
manager that ensures all these provisions and regulations are being meant.  
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Conclusions & Recommendations 
 
 

Analysis 1: Design of Interior Walls/ Partitions 
 
 After completing the cost and schedule analysis changing the interior CMU walls to structural metals 
studs will result in schedule and cost savings. Directly the structural costs go down but indirectly the 
overall cost is affected because of the increase labor and material costs for drywall. The direct structural 
savings is around $7 per square foot and the overall savings cost is about $5.50 per square foot. The direct 
structural schedule savings is 101 days but due to the additional drywall the schedule savings is 76 days. 
The recommendations that should be considered here is if the saved costs can be implemented in 
updating other parts of the building, such as the roof in section F2. 

 
Analysis 2: Exisiting Roof Redesign 
 
 The decision to modify the roof or to replace it is up to the school board. The concluding evidence 
from this study is that the schedule would actually be decreased about 4 work days because of allowing 
the MEP trades to start sooner. At this time the costs cannot be compared due to not having an original 
cost breakdown. What can be inferred from this analysis is that the costs will probably come out higher 
for replacing the roof and roof structure. This will result in a higher quality project from the beginning and 
years to come. A recommendation would be to analyze the budget and see where extra costs could be 
cut. This in turn would free up capital to allow the roof to be demoed and rebuilt without sacrificing the 
quality of the building.  

 
Analysis 3: SIPS- Interior Finishes Pods A-D 
 
 The goal of this analysis is to demonstrate the potential scheduled benefits that a short interval 
production schedule can provide to the construction of the interior finishes on the pods A through D.  This 
will allow management to ensure subcontractors have better production and maintain the schedule. A 
total of 4.5 weeks were taken off the original finish schedule resulting to about a 14.5 week duration to 
finish Pods C and D. Multiplying this out through Pods A and B, 9 total weeks will be saved on the 
schedule. This schedule savings will allow the project to maintain the schedule, regardless of any delays. 
The concluding recommendation from this study is to break the interior finishing into fifteen tasks, with a 
two day duration, and paint with a four day duration, you can save a total of 9 weeks for the build out of 
the interior. 
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Analysis 4: Safety Provisions during Construction while School is in Session 
 
 This analysis covered a variety of safety provisions and regulations set forth for the construction 
industry while constructing on an operating school. The analysis focused on a case study of the State 
College Area High School. There are a number of provisions and regulations that must be abided by.  In 
order to achieve these provisions and regulations successfully, there needs to be quality controls in place. 
The project team must ensure all the provisions and regulations are meant and are in working order. One 
shortcoming or gab could lead to a serious problem for someone working on the site or an occupant of 
the building. Recommendation for this analysis is that the construction manager needs to have a full time 
safety manager that ensures all these provisions and regulations are being meant. 
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Architectural Acoustics: Appendix J 
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                             42nd Edition Catalog of Standard Specifications 
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Appendix E 
                                 RS Means: Building Construction Cost Data 
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Appendix F 
                                             RS Means: Interior Cost Data 
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Appendix G 
                                  Open Shop Building Construction Cost Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BXB305
Rectangle

BXB305
Text Box
77

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



11 State College Area High School 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BXB305
Rectangle

BXB305
Text Box
78

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



11 State College Area High School 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

 

BXB305
Rectangle

BXB305
Text Box
79

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



11 State College Area High School 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BXB305
Rectangle

BXB305
Text Box
80

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



11 State College Area High School 

 

 

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BXB305
Rectangle

BXB305
Text Box
81

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



11 State College Area High School 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BXB305
Rectangle

BXB305
Text Box
82

BXB305
Text Box
State College Area High School

BXB305
Line

BXB305
Line



11 State College Area High School 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix H 
                                    Interior Finishes SIP Schedule Pods C-D 
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