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Building Name│State College Area High School 

Location │State College, Pennsylvania 

Project Size │650,000 square feet 

Contract Value │$115 Million Project Cap 

Organizational Structure│CM Agency W/ Multiple Prime 

Contracts 

Dates of Construction │October 2015 - Summer 2019 
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CMU Walls Structural Metal Stud Walls 

• Great Durability 

• Good Acoustical 

Performance 

• Poor Thermal 

Performance 

• “Wet Construction” 

Needs time to dry in lifts 

= timely to Construct 

• Weather Restraints 

Cold/Wet 

• Cost Sensitive 

• Fast to Construct 

• Poor Acoustical 

Performance  
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Structural Metal Stud Wall System Cost 

Metal Studs 12"O.C. w/ Channels  $1,798,600.00 

Fasteners  $9,030.00 

Assembly screws  $9,000.00 

Bracing $506,000.00 

$2,322,630.00 

Cost Per Square Foot 

$ 5.16 Structural Metal Studs 

$ 12 CMU 

$ 6.84 Cost Difference 
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Calculated Durations For Drywall Durations 

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 

Total  99.70 

Calculated 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 

Total  404.90 
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Direct Structural Wall Schedule Comparison 

Type Duration Percent Schedule Difference 

CMU 455 

22.2% 101 Days 
Structural Metal Studs 354 
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Original Schedule: 455 Days 

Direct Structural Savings: - 101 Days 

Drywall addition: + 25 Days 

New Schedule Duration: 379 Days  

Overall Schedule Comparison 

Type Duration Percent Schedule Difference 

CMU 455 

16.7% 76 Days 
Structural Metal Studs 379 
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 Sound Transfer Differences Between CMU Walls and Structural 

Metal Stud Walls 

American National Standard Acoustical Performance Criteria 
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 Sound Transfer Differences Between CMU Walls and Structural 

Metal Stud Walls 

8”CMU 12”CMU 

2” Air Gap 3” Mineral Wood Insulation 

CMU Wall System Structural Metal Stud Wall System 

3-5/8” Studs 
24” O.C. 

3” FG 
Insulation 

3 layers of 
5/8” Gypsum 
Board 

Designed to the 

required STC value 

of 60 
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 Sound Transfer Differences Between CMU Walls and Structural 

Metal Stud Walls 

CMU Wall System Structural Metal Stud Wall System 

12” CMU Wall 8” CMU Wall 
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Cost and 

Schedule 

Savings 
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F2 Redesign of Existing Roof Cost Breakdown 

Item Amount Unit 
Material 

Cost 
Material 

Total 
Labor Cost Labor Total  

Equipmen
t 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  

Total  $   510,057.00  

Adding Additional 

Joists 

Demo/New Roof 

$13.42 / ft2 

$7.80 / ft2 

Difference 

$ 5.62 /ft2 
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F2- Calculated Durations For Roof Redesign 

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 

Total  50.30 
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Determining New Size Joists due to Additional Snow 

Loads 
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Construction Management Option 
Determining New Size Joists due to Additional Snow 

Loads 

Dead Load: 

 

•Metal Deck -  2psf 

•Roofing -  2psf 

•Rigid Insulation - 2psf 

•MISC Dead Load - 10psf 

 

Dead Total = 16psf 

WT = (1.2D + 1.6L) x Tw         

684.8plf=((1.2x16psf)+(1.6x95psf)) x 4ft 

     

WLL = (L) x Tw  

380plf=(95psf) x 4ft 
 

 

825plf>684.8plf 

510plf>380plf 

 

Concludes Joists are 12K1 
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Construction Management Option Existing Roof Redesign 

Schedule 

would 

decrease due 

to starting 

MEP work 

earlier 

Cost would 

increase due 

to demoing 

existing roof 

and 

constructing 

a new roof 

In a few months budget 

will be known and the 

board can make an 

educated decision 
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1 

3 3 

2 

6,850ft2 

6,836ft2 

6,869ft2 

Production Rates 

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 

9 MEP Finals  6 

10 Install Ceiling Tiles 2 

11 
Install Door Hardware,Visual 

Display Units, Lockers 
6 

12 Final Finish Casework 2 

13 Install Carpet 2 

14 Final Touch-Ups 2 

15 Final Cleaning 2 

Interior Finishes Pods A-D SIPS 
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Calculated Durations For Ceiling Grid Installers Pods C & D 

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 Painters 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 

Interior Finishes Pods A-D SIPS 
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Interior Finishes SIPS- State College Area High School Pods C-D 

Buildi
ng 

Floor  Zone 

July August September October 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 Week 9 
Week 

10 
Week 

11 
Week 

12 
Week 

13 
Week 

14 
Week 

15 
Week 

16 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

Pod C 1 1 1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                                                 

Pod C 1 2     1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                                             

Pod C 1 3         1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                                         

Pod D 1 1             1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                                     

Pod D 1 2                 1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                                 

Pod D 1 3                     1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                             

Pod C 2 1                         1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                         

Pod C 2 2                             1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                     

Pod C 2 3                                 1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                                 

Pod D 2 1                                     1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                             

Pod D 2 2                                         1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                         

Pod D 2 3                                             1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                     

Pod C 3 1                                                 1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                                 

Pod C 3 2                                                     1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                             

Pod C 3 3                                                         1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                         

Pod D 3 1                                                             1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                     

Pod D 3 2                                                                 1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                                 

Pod D 3 3                                                                     1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                             

Buildi
ng 

Floor  Zone 

July August 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8 

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 

Pod C 1 1 1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15                 

Pod C 1 2     1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15             

Pod C 1 3         1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15         

Pod D 1 1             1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15     

Pod D 1 2                 1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 15 

Pod D 1 3                     1 2 3 4 5 5 6 7 8 9 10 11 12 13 14 

Interior Finishes Pods A-D SIPS 
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Construction Management Option 

Original:  38 Weeks 

SIPS: 29 Weeks 

Interior Finishes Pods A-D SIPS 
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Construction Management Option 
Safety Provisions During Construction While School Is 

In Session 

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?  
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Construction Management Option 
Safety Provisions During Construction While School Is 

In Session 

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?  

Why so Important: 

  
• Sexual Predators Around Children 

• Students Health 

• Curious Students 

• Noise Control While Students Are In The 

Classroom 

• Proper Ventilation 

• Students Are Still In The Developing Stage 
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Safety Provisions During Construction While School Is 

In Session 

Exposures 

 
 

• Trip hazards 

• Security Hazards 

• Noise Control 

• Proper Ventilation 

• Falling Objects 

• Etc… 

Reactive Protocols 

  
• Public School Code 

• Occupational Safety and 

Health Administration (OSHA) 

• Environmental Protection 

Agency (EPA) 

• Pennsylvania  Building Code 

• Massaro Construction 

Management Services 

 

 

 

  

Subset Acts & Regulations 

  
• Pennsylvania State Police 

Criminal History Record 

• Department of Public Welfare 

Child Abuse Report 

• Federal History Record 

Information 

• General Safety and Health 

Provisions 

• The Asbestos Hazard Emergency 

Response Act 

• Centre County Refuse 

Requirements   

• Safety Trainings from 3D Site Tour 

 

 

 

= 
  

Full Time Safety 

Manager   
 



State College Area High School 

Presentation Outline 

Project Background 

Analysis 1: Design Of Interior Walls  And 

Partitions 

Analysis 2: Existing Roof Redesign 

Analysis 3: Interior Finishes Pods A-D SIPS 

Analysis 4: Safety Provisions During 

Construction While School Is In Session 

Conclusions/Recommendations 

Acknowledgments 

Bryce Burkentine 

Construction Management Option Conclusions/Recommendations 

Analysis 1: Design Of Interior Walls  And 

Partitions 

Analysis 2: Existing Roof 

Redesign 

Analysis 3: Interior Finishes Pods A-D SIPS 

Analysis 4: Safety Provisions 

During Construction While 

School Is In Session 



State College Area High School Bryce Burkentine 

Construction Management Option 

Academic Acknowledgements Industry Acknowledgements Special Thanks To 

Dr. Chimay Anumba- Faculty Advisor 

Dr. Michelle Vigeant  

Dr. Ryan Solnosky 

Dr. Robert Leicht 

Architectural Engineering Department 

Tim Jones- Massaro CM Services  

Ryan Cole- Massaro CM Services 

Edward Poprik- State College High School 

Facility Director 

PACE Industry Members 

My Family and Friends 



State College Area High School Bryce Burkentine 

Construction Management Option 

QUESTIONS? 



State College Area High School 

Presentation Outline 

Project Background 

Analysis 1: Design Of Interior Walls And 

Partitions 

Analysis 2: Existing Roof Redesign 

Analysis 3: Interior Finishes Pods A-D SIPS 

Analysis 4: Safety Provisions During 

Construction While School Is In Session 

Conclusions/Recommendations 

Acknowledgments 

Bryce Burkentine 

Construction Management Option 

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

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 

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 

Design of Interior Walls and Partitions 
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 Sound Transfer Differences Between CMU Walls and Structural 

Metal Stud Walls 
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Determining New Size Joists due to Additional Snow 

Loads 


