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PROJECT BACKGROUND 

 
  

 
 
 

BUILDING PARAMETERS 
• COMMERCIAL HIGH RISE 

• AREA: 475, 000 GSF 
•  # OF FLOORS: 32 

 

PROJECT PARAMETERS 
• COST:  $208 M 

• CONTRACT TYPE:  GMP 
• DELIVERY METHOD:  CM AT Risk 

• TIMELINE:  12/24/12 – 3/3/15 (26 months) 
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MATERIAL TRACKING TECHNOLOGY 

 
 

 
 

 
 

Summary 
• Material Tracking  can increase productivity and 

decrease delays 
• Complex Coordination 
• $6,900 additional cost 

• Recommend Implementation 
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GUIDED FORMWORK TO SELF CLIMBING 

 
  

 
 
 

PROBLEM 
• One full work day to lift system 

• Multiple lifts 
• Safety Concerns 

 

Background 
• X Climb 60 manufactured by Doka 

• Guiding Shoes and Hydraulic Lifts are used 
• 26 lifts 
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GUIDED FORMWORK TO SELF CLIMBING 

 
  

 

Background 
• Super Climber manufactured by Doka 

• Interior and exterior formwork raised all at once 
• Closed System 
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GUIDED FORMWORK TO SELF CLIMBING 

 
  

 
 
 

Current Schedule 
• Five Day Cycle (Three Bay System) 
• Four Day Cycle (Two Bay System) 

 

Proposed Schedule 
• Four Day Cycle (Three Bay System) 
• Three Day Cycle (Two Bay System) 

 

Results 
• Saves 30 working days 
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GUIDED FORMWORK TO SELF CLIMBING 

 
 

 
 

 
 

System Expense 
• $174,000 Difference 

 

Labor Savings 
• $1.5 Million Saved
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PHOTOVOLTAIC CURTAIN WALL 

 
 

 
 

 
 
 

Background 
• Photovoltaic Arrays becoming increasingly popular 

• Reduces amount of electricity purchased 
• Federal and State incentives 

• Adds value  
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PHOTOVOLTAIC CURTAIN WALL 

 
 

 
 

 
 
 

Solar Study 
• Determined area of installation 

• Floors 19-28 (East Side) 
• Floors 25-28 (South Side) 

• 264  PV Units 
• 13,500 Square Feet
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PHOTOVOLTAIC CURTAIN WALL 

 
 

 
 

 
 
 

Panel Specifications 
• 20% Transparency 

• Junction Boxes Included

 

Specification # Unit

Nominal Peak Power 133.65 Watts

Open Circuit Voltage 185 Volts

Short Circuit Voltage 1.1 Amps

Voltage at Nominal Power 140 Volts

Current at Nominal Power 0.97 Amps

Weight 285.5 Lbs

Specification # Unit

Nominal Peak Power 237.79 Watts

Open Circuit Voltage 185 Volts

Short Circuit Voltage 1.94 Amps

Voltage at Nominal Power 140 Volts

Current at Nominal Power 1.724 Amps

Weight 507.98 Lbs

9.5 X 3.8 Panel

9.5 X 6.8 Panel

Photos provided by Onyx Solar 
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PHOTOVOLTAIC CURTAIN WALL 

 
  

 

 
 
 

PV Generation 
• Determined energy generated 

• Peak Power 37.14 kW and 11.88 kW 

 



 

PENN STATE AE SENIOR THESIS PROJECT 

SHIVAM PATEL|CONSTRUCTION MANAGEMENT OPTION 

ADVISOR: DR GANNON 

 

 
Turner Construction Company 

Hines 
 
 

 

PHOTOVOLTAIC CURTAIN WALL 

 
 

 
 

 
 
 

Costs Analysis 
• Reduces tenants electric bill 
• Federal and State Incentives 
• IRS Private Letter Ruling 2009 
• Energy property is depreciated 
• 30% Investment Tax Credit 

• Year 1: ($27,109) 
• Year 2: $112,846

 
$2500 – ($20 

$

𝑆𝐹
 x 101.65 SF) = Cost of Remaining materials = $470 
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PHOTOVOLTAIC CURTAIN WALL 

 
 

 
 

 
 
 

Results 
• 0.007” less Deflection 
• 2.9 ft-k less moment

 

 
 

 
 
 

Results 
• 0.05” less Deflection 
• 5 ft-k less moment
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SIPS 

 
  

 
 
 

PROBLEM 
• Greater need for coordination 

• Core is first activity for each floor 
 

Background 
• SIPS breaks down project sequence 
• Used on highly repetitive projects 
• Project split into construction zones 

• Benefit for subcontractor and project team 
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SIPS 

 
 

 
 
 
 

Durations 
• 44 and 30 Tons of rebar 
• 246 and 172 Cubic Yards 

• 10 hour workdays 
• 1.26  and 1.2 tons/hour 

• Crew increase from 16 to 32 men 
• 2.52 and 2.4 tons/hour 

• 49.2 and 34.4 cubic yards/hour 
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Schedule Impact 
• Decreases 1 ½ days per week 

• Saves 30 working days  
• 180 days for Xclimb (3/17/14) 

• 150 days for Super Climber(2/19/14) 
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Cost Impact 
• Xclimb 60: $1 Million increase 

• Super Climber: $570,000 Increase 
• Activities that follow core have 

potential to start sooner

 

Description Rate Unit Quantity Total

Concrete Crane 62,500.00$ Month 10 625,000.00$      

Concrete Placing Boom 27,400.00$ Month 10 274,000.00$      

Tower Crane Operator (1) 125.89$      Hour 1800 226,602.00$      

Maintenance (1) 103.29$      Hour 1800 185,922.00$      

Pump Operator (1) 99.67$       Hour 1800 179,406.00$      

Oiler (2) 90.21$       Hour 1800 324,756.00$      

Laborers (9) 111.45$      Hour 1800 1,805,490.00$   

Carpenters (9) 89.34$       Hour 1800 1,447,308.00$   

Ironworkers (16) 91.41$       Hour 1800 2,632,608.00$   

Lathers (12) 85.36$       Hour 1800 1,843,776.00$   

Total 9,544,868.00$   

Description Rate Unit Quantity Total

Concrete Crane 62,500.00$ Month 8 500,000.00$      

Concrete Placing Boom 27,400.00$ Month 8 219,200.00$      

Tower Crane Operator (1) 125.89$      Hour 1500 188,835.00$      

Maintenance (1) 103.29$      Hour 1500 154,935.00$      

Pump Operator (1) 99.67$       Hour 1500 149,505.00$      

Oiler (2) 90.21$       Hour 1500 270,630.00$      

Laborers (9) 111.45$      Hour 1500 1,504,575.00$   

Carpenters (9) 89.34$       Hour 1500 1,206,090.00$   

Ironworkers (32) 91.41$       Hour 1500 4,387,680.00$   

Lathers (12) 85.36$       Hour 1500 1,536,480.00$   

Total 10,117,930.00$ 

Super Climber without SIPS

Super Climber with SIPS
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CONCLUSIONS 

 
 

 

Research Topic: Material Tracking Technologies 
• Cost $6,900 To Implement System 

• One Time Cost 
• Alleviates Potential Risks 

 

Analysis #1: Guided Formwork To Self Climbing 
• Accelerated Schedule by 30 days 
• Increase Cost of  $174,058.87 

• Saves $1,530,878 off General Conditions 
• Safer Working Conditions 

 

 

Analysis #2: Photovoltaic Curtain Wall 
• Saves $1000 Off Electrical Bill 

• Increase in $615,120 
• Owner Sees Payback Within Two Years through Tax Incentives 

 

Analysis #3: SIPS 
• Accelerated Schedule by 30 days 

• Increased Cost of $1 M and $570,000 
• Activities Potentially Can Start Sooner 
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QUESTIONS 

 
 

 
 
 
 
 
 

QUESTIONS? 
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