
Jessel Ell

Advisor: 

 

liott 

 Behr 

Tec
Bed
 

Bed Tow

 

chnic
d Tow
 Ap

wer Addition

cal Re
wer A
pplet

n at Appleton

 

 

eport
Addit
ton M

Je
2

n Medical Ce

t 1 
tion a

Medic

essel E
2011 Arch

Courtesy of H

enter 

at 
cal Ce

Elliott –
hitectura

Senior 

HGA

Struc

Date: 9/23/

enter

– Struct
al Engine
 Thesis S

ctural 

/2011 

r 

tural 
eering 
Studio 



Jessel Elliott Bed Tower Addition at Appleton Medical Center Structural 

Advisor: Behr Date: 9/23/2011 2 

Table of Contents 

 
 

� 	
  
Executive Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
  
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
  
Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
  
Bracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
  
Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
  
Floor Construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
  
Construction Materials and Building Loads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
  
Snow Load and Drift Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
  
Wind Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
  
Seismic Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
  
Gravity Spot Load Checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
  
Beam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
  
Girder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
  
Column . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
  
Deck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 
  
Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 
  
Appendix A: Snow Load and Drift Load Calculation . . . . . . . . . . . . . . . . . . . . . . . .  1+ 
  
Appendix B: Wind Load Calculation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 
  
Appendix C: Seismic Load Calculation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
  
Appendix D: Gravity Spot Load Checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 



Jessel Elliott Bed Tower Addition at Appleton Medical Center Structural 

Advisor: Behr Date: 9/23/2011 3 

Executive Summary 
 Analyzing of the addition and checking of the various areas of construction, 

results were fair and it was found that building is very well designed. The systems used 

within this building work well to help transfer the loads to the foundation in an efficient 

manner. 

 

 The braced frames help transfer loads both vertically and laterally to the base. 

The lateral loads which come into the building are transferred to these braced frames 

through the decking and slab which acts as a diaphragm to these frames. The bracing 

are advantageous in helping the building say structurally stable and taking load off the 

other structural members in the building.  

  

 It was easy to see that the wind loads controlled over the seismic loads when 

designing this building. This is logical because of the building’s location away from a 

seismic region and in a more wind based area. Because of the flat exterior walls which 

run vertically throughout the entire building, wind loads did not change much 

throughout the building.  

 

 Structural components of the addition were designed conservatively, but these 

components will be able to hold a great amount of strength over time which makes them 

very durable and could be able to assist loads in abnormal situations. The large strength 

capacities of these structural members help make the system stiff ready to take any 

lateral loads that my occur. 
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Snow Load and Drift 
 
 Snow Load was determined by ASCE7-05 of Section 7 for flat roof snow loads. 

After looking up variables from the tables and figures of the section, it was found that 

the roof snow load was 33.6 psf.  

 

 Snow drift was checked for between levels 9 and 10 at the 9th level where the 

mechanical penthouse is set back from the rest of the building on the south side. This set 

back will cause snow drift with windward winds coming from the south. The snow drift 

load was then calculated to be 69.7 psf. Snow load and snow drift calculations can be 

found in Appendix A. 

 
Wind Load 
 
 Wind Load calculations were designed using ASCE7-05. Due to the shape of the 

tower, three directions were evaluated with each of the forces transferring to the Main 

Wind Force Resisting System (MWFRS). The pressures were calculated in the South-

North direction, West-East direction, and Northwest-Southwest direction.  

  

It was assumed that the structure was rigid because of its distinct shape and 

relatively low height when comparing it to its length. Because the structure was assumed 

rigid, the equation T=Cthnx  (ASCE 12.8.2.1) was used to calculate its approximate 

period. After calculation, it was determined that the period was 1.3 which is greater than 

1 thus supporting the assumption the structure was rigid. Since the structure was proven 

rigid, the gust factor used was 0.85 for all calculations.  

 

Pictured on the next page in figure 11 are the two rectangular shapes used in 

simplifying the wind load calculations. The green rectangle and arrows indicate the W-E 

direction while the blue rectangle and arrow indicate the NE-SW direction. In doing 

this, windward pressures were found on all three walls of the triangular frame. Leeward 

pressures were also calculated but they can be considered very conservative because of 

the simplified shapes. Future analysis of wind load calculations should be determined 
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Conclusion 
 After analyzing the addition and checking the various areas of construction, it 

was found that building is very well designed. The systems used within this building 

work well to help transfer the loads to the foundation in an efficient manner. 

 

 The braced frames help transfer loads both vertically and laterally to the base. 

The lateral loads which come into the building are transferred to these braced frames 

through the decking and slab which acts as a diaphragm to these frames. The location of 

these braces frames are very well placed, but for future analyzing, these could be looked 

at again to see if these braced are necessary in some spots. 

  

 It easy to see that the wind loads controlled over the seismic loads when 

designing this building. This is logical because of the building’s location away from a 

seismic region and in a more wind based area. Because of the flat exterior walls which 

run vertically throughout the entire building, wind loads did not change much 

throughout the building. In future reports, the location of the building could be switched 

to check if the building would be able to hold up in a more prone seismic region. 

 

 Lastly, it was calculated that the structural components of the addition were 

designed conservatively. Nonetheless, these components will be able to hold a great 

amount of strength which could assist in abnormal situations such as a unique snow 

storm which could occur in the area. Also because the components have a large strength 

capacity, they will be durable over time and should be able to handle any loads that 

occur to the system.  
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Appendix B: Wind Load Spreadsheets 
 

 
 

 
 

 
 
 
 

Floor Windward Windward Leeward Leeward
Ht. (ft) (psf) (k) (psf) (k)

1 100.00 0 12.25 0.57 11.55 21.1 11.65 0 -12.77 0
2 112.25 12.25 13.40 0.57 11.55 21.1 11.65 25.06 -12.77 -27.45
3 125.65 25.65 11.60 0.67 13.48 21.1 12.97 27.18 -12.77 -26.75
4 137.25 37.25 14.00 0.74 15.07 21.1 14.05 30.15 -12.77 -27.40
5 151.25 51.25 14.00 0.82 16.52 21.1 15.03 35.28 -12.77 -29.97
6 165.25 65.25 14.00 0.87 17.63 21.1 15.79 37.06 -12.77 -29.97
7 179.25 79.25 14.00 0.93 18.85 21.1 16.62 39.00 -12.77 -29.97
8 193.25 93.25 14.00 0.97 19.66 21.1 17.17 40.30 -12.77 -29.97
9 207.25 107.25 20.50 1.01 20.47 21.1 17.72 51.25 -12.77 -36.92

10 227.75 127.75 0.00 1.06 21.49 21.1 18.41 31.64 -12.77 -21.94

South to North 

qhFloor Elev. (ft) z kz qz

Floor Windward Windward Leeward Leeward
Ht. (ft) (psf) (k) (psf) (k)

1 100.00 0 12.25 0.57 11.55 21.1 11.65 0 -11.55 0
2 112.25 12.25 13.40 0.57 11.55 21.1 11.65 18.87 -11.55 -18.69
3 125.65 25.65 11.60 0.67 13.48 21.1 12.97 20.46 -11.55 -18.22
4 137.25 37.25 14.00 0.74 15.07 21.1 14.05 22.70 -11.55 -18.66
5 151.25 51.25 14.00 0.82 16.52 21.1 15.03 26.57 -11.55 -20.41
6 165.25 65.25 14.00 0.87 17.63 21.1 15.79 27.91 -11.55 -20.41
7 179.25 79.25 14.00 0.93 18.85 21.1 16.62 29.37 -11.55 -20.41
8 193.25 93.25 14.00 0.97 19.66 21.1 17.17 30.34 -11.55 -20.41
9 207.25 107.25 20.50 1.01 20.47 21.1 17.72 38.59 -11.55 -25.14

10 227.75 127.75 0.00 1.06 21.49 21.1 18.41 23.82 -11.55 -14.94

West to East

Floor Elev. (ft) z kz qz qh

Floor Windward Windward Leeward Leeward
Ht. (ft) (psf) (k) (psf) (k)

1 100.00 0 12.25 0.57 11.55 21.1 11.65 0 -10.33 0
2 112.25 12.25 13.40 0.57 11.55 21.1 11.65 18.71 -10.33 -16.58
3 125.65 25.65 11.60 0.67 13.48 21.1 12.97 20.29 -10.33 -16.16
4 137.25 37.25 14.00 0.74 15.07 21.1 14.05 22.51 -10.33 -16.55
5 151.25 51.25 14.00 0.82 16.52 21.1 15.03 26.35 -10.33 -18.10
6 165.25 65.25 14.00 0.87 17.63 21.1 15.79 27.68 -10.33 -18.10
7 179.25 79.25 14.00 0.93 18.85 21.1 16.62 29.13 -10.33 -18.10
8 193.25 93.25 14.00 0.97 19.66 21.1 17.17 30.09 -10.33 -18.10
9 207.25 107.25 20.50 1.01 20.47 21.1 17.72 38.27 -10.33 -22.30

10 227.75 127.75 0.00 1.06 21.49 21.1 18.41 23.63 -10.33 -13.25

Northeast to Southwest

Floor Elev. (ft) z kz qz qh
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