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GENERAL INFORMATION 

Executive Summary  

The purpose of this technical report is to establish an understanding of Prince 

Frederick Hall’s structural and existing features. Prince Frederick Hall is nestled at the 

heart of The University of Maryland’s campus and is a multi-use dormitory building 

consisting of living and office spaces. This document provides an overview of all the 

structural components designed by Cagley & Associates Inc. including general floor 

framing, structural slabs, shear wall, and the foundation system.  Integration of all 

structural components is explained and elaborated upon.  The pictures and images 

(unless otherwise noted) are the property of The University of Maryland and WDG 

Architecture PLLC and are being used solely for educational purposes.   

 

Site Plan and Location of Building  
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LIST OF DOCUMENTS USED 

Documents and Programs Used for Analysis and Design  

 ASCE 7-08 

 ACI 318-08 

 AISC 14th Edition  

 ETABS 2013 

 Reinforced Concrete Mechanics and Design 6th edition, Wright  
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WIND LOAD CALCULATIONS 
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WIND LOAD CALCULATIONS 
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SEISMIC CALCULATIONS 
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Wind and Seismic Overview 
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ETABS Model  

An ETABS model was created for the buildings structural lateral system. The model 

includes the 7 shear wall concrete lateral system. Both the wind and seismic loads that 

were found in the previous technical reports were input at the center of rigidity, all results 

are compared to hand calculations.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ETABS MODEL 

N 

N 

Typical Floor Layout (Shear Walls are indicated in red)  
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ETABS MODEL CHECK  

ETABS Model Check: 

To ensure proper modeling, a dummy load of 100 kips was placed at roof 

level in both X and Y directions. The dummy load was applied at the center of 

pressure.  
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ETABS MODEL CHECK  

This diagram of F22 (Moment Distribution) shows the 

axial behavior of the shear walls under the 100 kip 

dummy load. It can be determined that shear wall 1 takes 

compressive force (Red/Negative) on its right side and 

tension(blue) on its left side from the dummy load. This is 

another check that shows the ETABS model is correct.  

  

Shear Wall 1  
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Center of Rigidity/ Center of Mass  
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The relative rigidity of shear wall number 4 is much larger in comparison to all the other 

shear walls.  This is because shear wall 4 is much larger in depth than the other walls, 

having more area to resist forces. 
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Center of Mass:   

See Appendix for COM hand calculations  

 

 

 

 

 

 

COM 

(124.09’,113.36’) 
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Wind Load Combinations 

 

Wind Load Combinations:  

Wind Load combinations are derived from the Main Wind Force Resisting System 

(MWFRS) Method two in ASCE 7-05. Figure 6-9 from ASCE 7-05 explains the different 

wind loading cases on buildings of all heights. These four directional load cases were used 

to consider the potential effects of the basic wind loads. For case one and three, the wind 

forces are applied at the center of pressure without any eccentricity, Case two and four 

loads are applied at positive and negative eccentricity from the center of pressure.   

 

 

 

  

ASCE 7-05 Figure 6-9 
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Wind Load Combinations 
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Seismic Load Combinations  

ASCE 7-05  

Seismic Loading: 

Design seismic loads were calculated in technical report number 2 and were applied to 

the ETABS model.  Since the center of mass and center of rigidity are not aligned, there is 

an inherent torsional moment caused by the seismic forces.  A torsional amplification 

factor was taken into account; this factor was calculated after testing a dummy 

amplification factor of 1.0. With the calculated drift from the dummy factor, a new 

amplification factor was applied to the ETABS model. The torsional amplification factor is 

in accordance to ASCE 7-05 figure 12.8-1. Since the amplification factor was smaller than 

the dummy 1.0 factor, the actual factor remained 1.0.  
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Horizontal Structural Irregularities:  

Torsional Irregularities were analyzed based off of ASCE 7-05 table 12-3-1. There were no 

significant cases of torsional irregularities. No factors were applied to the torsion. 

ASCE 7-05 
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Controlling Load Case:  

After testing thirteen different load cases on the ETABS model, Case 2: Y Negative 

Eccentricity is the controlling load case producing a shear about 430 kips at the bottom of 

shear wall 4.  

 

 

  

 

 

 

 

 

 

 

 

Controlling Load Case 
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Controlling Load Case 

Case 2: Y Negative Eccentricity controlling is logical because wind applied in the Y 

direction along the largest part of the building creates the highest story loads. The 

negative eccentricity places the forces 47 feet from the center of pressure which creates 

positive and negative moments about the center of rigidity. Being the most rigid shear 

wall, shear wall 4 takes the most loads when it is applied close to it.  

 

 

 

 

 

 

 

 

 

This diagram shows the shear distribution while under 

the maximum load case for shear wall 4. The drop of 

shear within the scub level is due to the transfer of 

some of the shear to the adjacent shear wall 3. This is 

very minimal shear transfer.  

  

Shear Wall 4  
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Member Strength Spot Check 

Checking Shear Wall #4(Structural Wall Subjected to Lateral Wind 

Loads):  

 

  

Structural Diagram for TYP Shear Wall S4.02.1 



 

 46 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 47 

Calculation for Nu  
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Calculation for Shear Wall #4 Base Moment Mu 
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Shear wall #4 passed both the moment and critical shear tests. It is designed with 

adequate strength to withstand the maximum load case.  
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Story Displacement:  

The maximum allowable story displacement according to ASCE7-05 is based off of the 

equation H/400.( 128.02*12/400= 3.841”). The maximum allowable story drift ratio is 

0.2.  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

  

Story Drift Checks 
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Maximum Overturn, Resisting Forces and Foundation Impact  

Maximum Overturning Moment and Resisting Moment:  

Maximum moments for each case were evaluated at the base of the structure. To get the 

resisting moment, the weight of the building at the center of mass was multiplied by its 

shortest moment arm to the exterior of the foundation. Then it was divided by a safety 

factor of 1.5. The new calculated factor of safety is about 7.9.  

 

 

 

 

 

 

 

 

 

 

Foundations Impact:  

The foundation was checked for overturning moment and found that the resisting 

moment was about 493158 Ft-Kips. The resisting moment is much larger than the 

overturning moment therefore the foundation is found to be sufficient to resist the 

maximum load case.  More in depth analysis of the foundations would need to be checked 

for settlement and uplift.  
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Conclusion 

Conclusion:  

This report included the analysis of Prince Frederick Hall’s lateral force resisting system 

under wind and seismic conditions. Using ASCE7-05, wind and seismic loads were 

calculated based on location and specific site information. Those loads from tech 2 were 

used on the ETABS model specifically created for this technical report. These loads were 

calculated from the code used to design the building. The building passed checks for 

deflections, shear and overturning moment. This was done by looking specifically at the 

worst case loading scenario and the controlling shear wall. Shear wall number 4 spot 

checks show that all the shear walls were designed to withstand the maximum forces on 

the building,                                         

 

 



 A 

 

.   

 

 

APPENDIX TECH REPORT 4 

Prince Frederick Hall  

The University of Maryland  

College Park, MD  

Christopher Cioffi  

AE Senior Thesis- Structural  

Advisor: Heather Sustersic  

 



 B 

 

  



 C 

  



 D 

 

 

 

 

 

 

 

 

 

 

 

  



 E 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 F 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 G 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 H 

ETABS OUTPUT CONTROLLING LOAD: CASE 2 Y-  

 

 

 

 

 

 

 

 

  




