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Executive Summary 
 
 

The purpose of Technical Report I is to perform analysis on a 
number of elements and different types of loads to gain an 
understanding of how the structural and lateral systems in the 
Susquehanna Center work. The report begins with illustrations and 
descriptions of the foundation, floor systems, lateral systems and 
roof systems. The basis of the report is to elaborate on design 
codes, materials used and the checking of the gravity and lateral 
loads acting on the building. 

 
The wind, seismic and snow loads were calculated using 

ASCE 7-10 as a reference. This report consists of basic lateral load 
calculations to gain an understanding of how the building acts as a 
whole against lateral movement. After calculation a force of 901 k 
was found as the base shear. A more detailed and elaborate 
analysis will be assisted in future Tech Reports. 
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 The roof system in the expansion was erected using 
96SLHSP joists spaced at 8’-0” o.c. and span the length of the 
arena.  
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Building Materials Used 
 
 The following tables provided will list the materials used in 
construction of the building, which were located in the structural 
drawings and the specifications. 
 

Concrete 
Usage  Weight  Strength (PSI) 
Spread Footing 
Foundations 

Normal 4000

Retaining Walls Normal 4000
Slab on Grade Normal 4000
Elevated Slab Normal 4000
 
 
 
 
 
 

Steel 
Usage  Standard Grade 
W-Shaped Structural 
Steel 

ASTM 992 A 50

Steel Pipe ASTM A 501 B
Steel Tube  ASTM A 500 B
Steel Deck ASTM A 611/ASTM A 446 N/A
Bolts, Nuts, and Washers ASTM A 325/ASTM F 1852 N/A
Welded Wire Fabric ASTM A 615 65
Reinforcing Bars ASTM A 615/A 615M  60
 
 
 
 
 

Table 1: Concrete Materials 

Table 2: Steel Materials 
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Design Codes 
 
 All of the structural design and construction of the 
Susquehanna Center Renovation and Expansion shall comply with 
the all of the articles and sections of the following codes in 
compliances with all Federal, State, County, and Local ordinances 
and regulations: 
 

• 2006 International Building Code (IBC) 
• National Electrical Code (NEC) 
• Uniform Plumbing Code (UPC) 
• National Sanitation Foundation (NSF) 
• Building Code Requirements for Reinforced Concrete (ACI 

318-08) 
• American Society of Civil Engineers (ASCE 7-10)  
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Gravity Loads 
 
 This report includes calculated dead, live and snow loads. 
These calculations were compared to the actual calculations in the 
structural drawing and general notes.  
 
Dead and Live Loads 
 
 

Superimposed Dead Loads 
Description Loads 

Roof  
Insulation 3 PSF 
Structural Framing  15 PSF 
Ceiling  2 PSF 
MEP  15 PSF 
Miscellaneous 15 PSF 

Total 50 PSF 
  

Floor  
Structural Framing  66 PSF  
Ceiling  2 PSF 
MEP 5 PSF 
Miscellaneous 5 PSF 

Total 78 PSF 
  

Snow 30 PSF 
 
 
 
 
 

Table 3: Design Dead Loads 
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Description Quantity (SF) 
Main Level  78670 
Arena Level 39760 
Roof 78670 
  
 

 
 
 
 
 

Design Live Loads 
Description Design Loads 

Roof 30 PSF  
Floor 100 PSF 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4: Typical Floor Area 

Table 5: Design Live Loads 
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Lateral Loads 
 
 In this report, wind and seismic loads will be partially 
analyzed to create a more accurate sense of how the lateral 
resisting system (moment frames) reacts under these loads. A 
complete and more detailed analysis will be composed in Tech II 
and III. 
 
Wind Loads  
 
To accurately portray the transfer of lateral loads in the ground, E-
W wind pressures will be applied to the building and an analysis 
will be performed.  
 
 

Wind Design Criteria 
Design Wind Speed (V) 90 MPH ASCE 7-10, Fig. 6-1 
Directional Factor (Kd) 0.85 ASCE 7-10, Table 6-4 

Importance Factor (I) 1.10 ASCE 7-10, Table 6-1 
Exposure Category  C ASCE 7-10, 6.5.6.2 and 

6.5.6.3 
Topography Factor (Kzt) 1.00 ASCE 7-10 

Internal Pressure (GCpi) 0.18 ASCE 7-10 
 

 
 
 
 
 
 
 
 

Table 6: Wind Design Values 
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External Pressure Coeff. (Cp)  
Description  N/S Wind  E/W Wind 
L/B  0.531 1.88
Windward Wall 0.80 0.8
Leeward Wall -0.50 -0.324
h/L 0.169 0.089
Roof Windward  -0.3 -0.3
Roof Leeward -0.18 -0.18

 
 
 
 
 

Velocity Pressure Coefficient and Velocity Pressure  
Level Elevation Kz Qz 
Arena 0'-0" 0.85 16.5 
Main 15'-0" 0.85 16.5 
Roof 34'-91/2" 1.04 20.2 

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 7: External Pressure Coefficient 

Table 8: Velocity Pressure Coefficient and Velocity Pressure 



[TIMOTHY BAILIFF] STRUCTURAL  
 

 
 S u s q u e h a n n a  C e n t e r  R e n o v a t i o n  a n d  E x p a n s i o n ,  B e l  A i r ,  M D   

 
Page 12 

 
Seismic Loads 
 
 A seismic ground motion was calculated in this report per 
ASCE 7-10 and the force equaled 901 k. The design values that 
were calculated are located in the table. 
 
 
 

Seismic values 
Ss 0.20g 
S1 0.053g 

Sms 0.24 
Sm1 0.0901 
SDS 0.16 
SD1 0.06 

Ie 1.25 
R 3 

CT 0.016 
x 0.9 
T 0.39 
Cs 0.066 
k 1.00 
w 13647 k 
V 901 k 

 
 
 
 
 
 

Table 9: Seismic Design Values 
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