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Building Statistics  

• Multi-purpose Dormitory  

 

• 185,000 gSF  

 

• 7 Stories Above Ground/ 1 Underground   

 

• Gravity System: Two Way Concrete Slabs w/ 

Concrete Columns  

 

• Lateral: Ordinary Concrete Shear Walls  

Project Team  

• Architects: WDG Architecture  

 

• Contractor: Clark Construction  

 

• Civil Engineers: Site Resources Inc. 

 

• Structural Engineers: Cagley & 

Associates  

 



Typical Floor 2-7 Plan: Building Elevations:  

=Elevators =Hallway  =Stairwells  

N 



Site Analysis:  Site Elevation:  

Blackbeard’s Oasis  
Indoor Water Park and Hotel  





Design a brand new Luxury Family Resort: 

 

             With on site Entertainment  

 

                    Luxury Accommodations  
 

   

     

ARCH:  

1. Pick New Site  

2. Design New Floor Plans Hotel  

3. Design Water Park Floor Plans  

STRUC:  

1. Design Water Slide Structure  

2. Design Water Park Gravity/Lateral Systems  

3. Re-design Hotel Gravity/Lateral Systems  



• Hotel Size: 185,000 gSF 

 

• Stories: 7 stories, 1 underground 

 

• 234 Guest Rooms 

 

• Arcade  

 

• Bar/Night Club   

• Indoor Water Park: 45,000 gSF 

 

• Stories: 4 stories tall 

 

• Over 10 Water Slides and Attractions 

 

• Large 120,000 Gallon Wave pool 

 

• Thrilling Speed Slides 
 



o Awesome Shopping 

  

o Diverse Dinning 

 

o Entertainment  

  

o Casino Gambling 

  

o Prime Location  
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Children's Slide and Pool  

Wave Pool  

Family Splash Tower  

Racing Tube Slides  

Family Raft  

Pro Bowl  

Speed Slides  
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Loading Combinations :  

Dead Loads  Live Loads  

Metal Decking- 2psf  Water- 62pcf  

Concrete Cover-150pcf Assembly Platform- 100psf  

Fiberglass Slide- 10psf  



Loading Combinations: 

o Designed with ASTM F2376-06 Loading Combinations 

o Normal Building Codes Generally Do Not Apply   

o Dead Load+ Rider Load + Water Load 

o Wind Load Does Not Control (X1.4 Section 6)   

o Assume Worst Case Scenario 
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W8 x 12 

W8 x 12 

Loading Combinations  

Two Riders Same Location  

One Rider Left  

One Rider Right  

No Water Left/ Rider Right  

Rider Left / No Water Right  

-4.5K 

-9.8K 



o Higher Loads From 14’ Diameter Family 

Raft  

o Too Heavy for previous column design  

o Designed a No-Sway Frame  

o W8x31 designed as tension 

members/ checked for 

compression  

 

o WS Structure Applies a 1.4 

K load to tie back   

 
Plan View:  

1.4k 1.4k  



Roof Conditions:  

Built Up Roof:   

Skylights:  

Loading Conditions: 

 
Metal Decking- 2psf  

Rigid Insulation- 2 psf  

Built Up Roof- 20psf  

HVAC/ MISC -12psf  

Skylights- 6psf  

Ordinary flat roof live – 20 psf  

Snow Flat Projection- 22 psf  

 

 

N 

Expansion Joint:   
Sized off of Max 

Deflections of both 

structures the 5th floor. 

 

2.5” Roof to Wall System  2.5” Expansion 

Joint  



Joist Design:  

• Economy K-Series Tables Were 

Used 

• 50 Foot Spans  

• Trib Width 5 Feet  

• No Depth Constraints  
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30K-11 

30K-11 

30K-11 



50’ 

50’ 

50’ 

150’ 

50’ 50’ 50’ 50’ 50’ 50’ 

300’ 

o  Depth of beam (Guess and Check)  

 

 L/D= 10 to 12 

 

o  Checked for a Slender Web  

 

o Checked for Shear Strength  

 

o Weld Shear Flow was compared to 

shear yielding and shear rupture.  
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o Open Layout Concept  

 

o Large Unbraced Length 

 

o Mold Growth From High Traffic 

 

o Erosion From Chlorine  

 

HSS Hollow 

Structural Members 

Used  

Epoxy Coating Used  

Relative Column 

Bracing Designed  
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10.5’ 10.5’ 

HSS 3 x 3 x 5/8 HSS 3 x 3 x 5/8 
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HSS 14 x 14 x 5/8 
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50’ 50’ 50’ 50’ 50’ 50’ 



W12 x 26 W8 x 35 



o Two Wide Flange Columns 

Detailed  

o Fabricated Before Installation 

o Mimic HSS  

o Minimize Mold Growth   
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o Low Stiffness  

o High Deflection  

• Problem Members: Unbraced Portion of Columns  

Plate Girder 1 Plate Girder 1 Plate Girder 1 
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Plate Girder 1 Plate Girder 1 Plate Girder 1 

HSS 3 x 3 x 5/8 



Loading 
Case 

Frame With Largest 
Deflection  

Max D Allowable 
Deflection 
(in)  

Pass?  

Seismic  Frame 2 1.06 1.53 Yes  

80.8 Kips 

Frame 1 

Frame 2 

Frame 3 

Frame 4 

Frame 5 

17.7 

17.1 

18.2 

16.4 

15.7 

14.9 

14.0 

13.0 

13.0 9.2 
5.5 

14.5 

14.1 

13.6 

13.1 

12.5 

11.9 

11.3 

10.3 

13.1 7.3 
4.4 

4095’k  
80.8 Kips 



o Superimposed Loading: 100psf 

o 9 Foot Spans  

o Normal Weight Concrete  

o No- Shoring Needed  

o Spray on Fireproofing Required  

 

Designed Decking: Vulcraft 1.5VLR 20   







Column D2 Column D4 Column D1 

W10 x 33  

W10 x 39 

W10 x 49 

W10 x 60 



Shear Wall Information:  

o 7 Ordinary Concrete Shear Walls  

o 12” Thick  

o Similar Design to Prince Frederick Hall  

Change to Original Shear Walls: 

o Shear Wall #2 was moved- Architectural 

Floor Plans  

o Higher Loading Conditions: Updated Code  

 

 

Level Max Deflection (Inches) 

Roof 1.728964

7th 1.483152

6th 1.27641

5th 1.071233

4th 0.869805

3rd 0.676528

2nd 0.496462

1st 0.224036

Case 3: Wind Loading 0.75 Y + Moment 



o A Exciting New Family Resort Was Created 

o Architectural Design of Floor Plans Were Created  

o Dynamic Loading Was Explored  

o Water Slide Structure Was Designed  

o Large Spanning Members were Designed For the Water Park  

o Lateral Frames Were Designed  

o Hotel Gravity and Lateral Were Explored   

 



Entire AE Faculty 

 
Professor Heather Sustersic 

Dr. Thomas Boothby  

Dr. Linda Hanagan  

Professor Kevin Parfitt 

 

Fellow AE Friends  

 

Friends and Family  
 

  

 
































