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Table 13-7 Recommended α and β values for the flexural 

stiffness of slab-beam elements 

Region of the slab α-value β-value 

(for effective width αl2) (for Ie = βIg) 

Positive bending regions 0.5 0.5 

Negative bending regions 0.5, for gravity analysis only 

(interior columns) 0.5 0.33, for lateral-load analysis 

Negative bending regions 0.2 to 0.5 

(exterior columns) (function of edge beam 

stiffness) 
0.33 

Wight & MacGregor 2008 

Courtesy: SGH 
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Portal Frame Method 
 

• Lateral only analysis 

• Moment transfer  

• Shear solutions 

Courtesy: SGH 
Wight & MacGregor 

2008 
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• Moments from portal method 

•Column & slab studies 

• Gravity only analysis 
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• Column sizes from spColumn 

• Link element 

• Lateral and gravity analysis 

ETABS 
 

• Two models 

• Lateral and gravity analysis 

• Capacity checks 

• Deflection check 

Conclusion 
 

Edge beams with flat plate slab 

With 110 mph wind design speed 



Presentation 

 Outline 
Daylighting Analysis 

Courtesy: SGH 

Courtesy: The 

Nemours Foundation Courtesy: SGH 

Courtesy: SGH Courtesy: SGH 

Introduction 

Existing Structural System 

Problem Statement 

Proposed Solution 

Thesis Redesign 

Daylighting Analysis 

Conclusion 

Nemours Children’s Hospital as a part of  

The Nemours Foundation 
Orlando, Florida 

Caitlin Behm l Structural Option       Slide 14 



Presentation 

 Outline 
Daylighting Analysis 

Summer Solstice 

9 AM 11 AM 1 PM 3 PM 5 PM 

Introduction 

Existing Structural System 

Problem Statement 

Proposed Solution 

Thesis Redesign 

Daylighting Analysis 

Conclusion 

Nemours Children’s Hospital as a part of  

The Nemours Foundation 
Orlando, Florida 

Caitlin Behm l Structural Option       Slide 15 



Presentation 

 Outline 
Daylighting Analysis 

Winter Solstice 

9 AM 11 AM 1 PM 3 PM 5 PM 

Introduction 

Existing Structural System 

Problem Statement 

Proposed Solution 

Thesis Redesign 

Daylighting Analysis 

Conclusion 

Nemours Children’s Hospital as a part of  

The Nemours Foundation 
Orlando, Florida 

Caitlin Behm l Structural Option       Slide 16 



Presentation 

 Outline 
Daylighting Analysis 

Lutron.com 

Lutron.com 

Lutron.com 

Lutron.com 

Lutron.com 

Sheer 

Dim-Out 

Blackout 

Introduction 

Existing Structural System 

Problem Statement 

Proposed Solution 

Thesis Redesign 

Daylighting Analysis 

Conclusion 

Nemours Children’s Hospital as a part of  

The Nemours Foundation 
Orlando, Florida 

Caitlin Behm l Structural Option       Slide 17 



Presentation 

 Outline 
Conclusion 

Introduction 

Existing Structural System 

Problem Statement 

Proposed Solution 

Thesis Redesign 

Daylighting Analysis 

Conclusion 

Nemours Children’s Hospital as a part of  

The Nemours Foundation 
Orlando, Florida 

Caitlin Behm l Structural Option       Slide 18 

Summary 
 

• Concrete moment frames not feasible for 157 mph 

 

• Shear studs or edge beams required for moment transfer 

 

• Edge beams required to mitigate excessive deflection 

 

• Louvers not adequate for winter solstice 

 

• Instead, use interior sun shades, also meeting EHPA criteria 

Wight & MacGregor 2008 
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ETABS 

Material f’c Ig 

Column 6 0.7 

Slab (72” wide) 5 0.25 

***pinned base 

*** shell element 

SAP 

Material f’c I 

Column 6 0.7 

Slab (72” wide) 5 Ie=0.25 

Ig=0.25 

***pinned base 

*** shell element 

Deflection 

SAP (in) ETABS (in) 

Story 6 2.92 3.38 

Story 5 2.50 3.21 

Story 4 1.99 2.93 

Story 3 1.46 2.52 

Story 2 0.93 1.98 

Story 1 0.41 0.87 

Code Limit 2.93 

Ordinary concrete shear wall: R=5 

Ordinary concrete moment frame: R=3 


