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Executive Summary 
 

AC Hotel Philadelphia is a 15-story residential transient hotel (including penthouse) 

located in the heart of downtown Philadelphia.  This new hotel, owned by Baywood Hotels, will 

be built on top of the previous NFL Films and Warner Bros distribution center, a historic two-

story building located at the corner of Florist and North 13th Street in Philadelphia. 

The original two-story, 31’-0” tall building is a load bearing masonry structure.  In order 

to properly satisfy the proposed addition, a mat foundation of varying thickness will be installed 

and the building will be gutted and restructured.  The new construction will consist of 

composite steel at the bottom two levels, supporting a 12-story steel-frame structure atop, 

capped with a penthouse.  The typical floor to floor height measures 10’6”.  Multiple 14” shear 

walls make up the lateral system until floor 3 where braced frames are utilized for 

architectural/spatial purposes including door and window openings. 

AC Hotel Philadelphia was designed using the 2009 edition of the International Building 

Code and ASCE 7-05 was used to determine lateral loads on the building.  The City of 

Philadelphia Building Code (with current amendments) and the 2014 version of “AC Hotels by 

Marriott Design Standards” were also used as references.  The Philadelphia Historical 

Commission also influenced the project boundaries. 

The purpose of this report is to identify the structural loads used in the design of AC 

Hotel Philadelphia.  Gravity, wind and seismic loads are established in the following report. A 

code analysis was completed in order to have an accurate understanding of the design loads 

used for 230 North 13th Street.  Codes were used in accordance to the actual design codes 

applied when designing the building. 
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Site Location 
 230 North 13th St. is located in Philadelphia, Pennsylvania in proximity to the Liberty 

Bell, The Franklin Institute and the Eastern State Penitentiary.  The site lies northwest of center 

city, offering dwellers a beautiful view of the Philadelphia skyline.  Figures 1 and 2 clarify the 

exact location below. 

 

 

 

 

 

 

 

  

New 

Building 

Location 

Figure 2: Map of Philadelphia (Courtesy Google Maps) 

Figure 1: Overhead view 
of 230 North 13th St in 
Philadelphia, Pa (Courtesy 
of Google Maps) 
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Documents used in preparation for this report 

 

Listed below are the codes and other supporting documents which were used to 

determine loads for the AC Hotel Philadelphia. 
 

 American Society of Civil Engineers  

o ASCE 7-05 

 International Code Council 

o International Building Code 2009  

 Construction drawings 

o Courtesy Holbert Apple Associates  

 Course notes from previous semesters 

 Hambro  Composite Floor System Design Guide 

 Girder-Slab System LRFD Version Design Guide v3.1 

o Courtesy Holbert Apple Associates 
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Gravity Load Determination (Dead, Live & Snow) 

 Roof Loads 
 

The roof load calculated below is for the intensive green roof used in several locations 

around the building.  Loads are compared to code minimum (IBC ch 16, Table 1607.1) 

within each section.  Original loads, determined by professionals are located at the end 

of the gravity load portion of this report. 
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Note: Intensive green roofs require higher design criteria because of the possibility of human traffic over it.  
Modular Green Roof Systems vary in weight, therefore an average load was applied. 
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Floor Loads 

 The girder-slab system is utilized to benefit construction efficiency and to reduce floor-to-floor height 
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Exterior Wall Loads 
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Listed below are the dead load values used by the engineers who originally determined the 

loads for AC Marriott Philadelphia. 

 

 

 

 

 

 

 
 

 

 

Table 1: Superimposed dead loads 
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Wind Load Determination 
 

The following section is the wind calculations for 230 North 13th Street using ASCE 7-05 

chapter 6.  Most of the calculations were determined using Microsoft Excel, therefore 

spreadsheets are provided.  These spreadsheets can be found at the end of this section 

which also include base shear, along with diagrams which visually display the forces & 

pressures vs. building height. 
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Seismic Load Determination 
 

 Seismic loads are calculated in the following section using ASCE 7-05, chapters 11 &12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Seismic design criteria based on exact site location (Courtesy http://ehp2-
earthquake.wr.usgs.gov) 
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Typical Bay  
 

Bays sizes vary within AC Hotel Philadelphia, therefore, an average size bay was selected for 

consideration.  Due to the fact that the chosen bay is guest rooms, loads are based off private 

occupancy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Typical Bay 
(4-8, B-C)

Columns under 

consideration 
(B8 & C8) 
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Member Spot Check  
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Column Load Spot Check  
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Alternative Systems 
 

During my analysis, three framing systems were examined: 

 

1. Non-Composite Steel Framing 

 

2. Composite Steel Framing 

 

3. Hambro D-500 Composite 
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Alternative System 1: Non-Composite Steel Framing 
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Alternative System 2: Composite Steel Framing 
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Alternative System 3: Hambro D-500 Composite Girder 
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System Comparison 
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Appendix A 
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