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Abstract 

Our company has been hired by the New Jersey Transit Authority to provide engineering 

services for their new building project which is located in Borough of Bay Head, Ocean County, 

NJ. The following report contains calculations regarding the design of specific portions of the New 

Jersey Transit Authority’s new Substation Service Building design project.  

As specified by the client, the flexural design, maximum deflection limit, revised flexural 

design, lightest W-shaped column, max footing size and revised calculations for all portions of the 

design are included. As per the request of the client, we have also considered the inclusion of a 

generator on the roof in our calculations. Explanations are also included along with the calculations 

in the report so that the client can have a better understanding of the design project.  

This report is the next step to the 30% design package submitted and fulfills all of the 

client’s requirements. Our engineers went through all of the questions and have provided answers 

with detailed analysis and design calculations. 
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2.7 – Composite Action 

As stated within the instructions of the project, we are to assume all beams are simply 

supported, steel has elasto-plastic stress-strain characteristics, ignore any lateral load, and ignore 

any composite action between the concrete slabs and steel beams. However, in a more realistic 

approach to the design project where the concrete slabs and beams would be connected (by bolts, 

etc) then you would have to take composite action into consideration.  

If the two materials were in composite action, it would result in an overall stronger member 

because materials that are in composite action are considered as one material. Composite action 

increases the strength of the beams which increases the yielding stress and allowable stress. 

If the member is stronger, it means that it can support a greater allowable load. This greater 

allowable load would result in a smaller sectional modulus (compared to the one calculated in the 

report) because allowable stress and section modulus are inversely proportional. As allowable 

stress increases, section modulus decreases. With a smaller section modulus, we have more choices 

for beams to choose from for our design. This allows us to choose a beam that is lighter, more 

economical and supports a greater load. 


