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What is the greatest challenge facing structural engineers 
and/or the structural engineering profession in the next 
five years? Please identify how your local SEA and/or 
NCSEA can address this issue. 
 

Have you ever heard the phrase, “Garbage in, garbage out?” One of the greatest challenges facing 
structural engineers in the near future is the increased use of software to perform structural engineering 
calculations and analysis. Many software choices available to structural engineers today have a “black 
box” feeling to them where the user cannot fully verify the outputs. This practice can lead to dangerous 
designs that may put the public in harm's way.  
 
I am early in my career as a structural engineer andI am at the point where I ask “why” to almost 
everything. I want to understand why certain processes are done the way they are, and where I can do 
more research to understand it. Hand calculations are very beneficial, but today’s industry is fast-paced 
and often does not allow full structures to be designed by hand. This requires the use of software to aid 
in the structural design. They are powerful tools with many unique possibilities, but they can also have 
many hindrances. During the design process, engineers need to be vigilant to ensure they are checking 
the appropriate boxes and modeling the structure correctly. Verifying the results with engineering 
judgement and some simple hand calculations is often made easy by software that presents the 
formulas it uses or provides loading and reaction diagrams. However, not all software provides the user 
this information. As structural engineers, we need to be cognizant of the software we are using and 
ensure we are using the correct processes and equations in our design. Even though the software 
performs a majority of the calculations for us, we need to ensure that the calculations are correct. In the 
end, the software has no liability if the structural calculations go awry; the structural engineer does.   
 
An example of this issue is the design of a simple building located in a high seismic location. As structural 
engineers are aware, seismic loading and wind loading are applied and analyzed much differently within 
a structure. Some software requires you to provide loading parameters, but does not have the flexibility 
to dictate where to apply these loads. Parapet wind loads are often much higher than wind loads in the 
remainder of a concrete panel; is the software accurately applying these loads? Seismic loads arehighly 
dependent on weight and the distribution of weight; is the software using the correct seismic weight 
and applying it in the correct locations? Is the software correctly adding a portion of the snow loads to 
the seismic weight if it reaches the codespecified threshold? With some “black box” type software, it is 
difficult for the engineer to verify that the required loading is accurately applied to the structure. This 
can lead to an unsafe design that can ultimately danger the public and tarnish the perception of the 
structural engineering profession. Structural engineers cannot simply assume that engineering design is 
correct simply because it was performed using a piece of software.Another software hurdle that 
engineers must overcome is overall integration within a project. Some software has limited capabilities 
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that require the engineer to do a piecemeal design using many pieces of software. This can create issues 
through a miscommunication of loading. No structural design process is purely linear.An engineer 
typically cannot simply design a building from top down without changing structural systems or altering 
the design throughout the process. Due to this, it is beneficial to have a singular piece of software that 
can aid in the design of all of the structural elements, and, more importantly, keep track of the structural 
design iterations along the way to ensure that the design further down the line is not compromised.  
 
One simple example of this is late in the design process a rooftop unit or additional roof loading is 
changed, added, or moved. Structural engineers will likely check the design of the beam for the updated 
loading and possibly the design of the girders and columns that are in the same bay of framing, but will 
the design of the adjacent load-bearing wall be verified for the new loading? What about the 
connections at the wall or column, or the design of the foundation system? These structural elements 
are often designed in separate pieces of software. It is imperative that structural engineers are fully 
cognizant of the implications involved when changes to loading of the structural system occur. As 
engineers we cannot reserve ourselves to the thought that design using a piece of software precludes 
due diligence in engineering design.  
 
Another common example of this problem is using one piece of software to design the tilt-up concrete 
panels for the gravity and lateral loads in a project, a different piece of software to design the roof 
framing members, another piece of software to design a composite elevated slab for a mezzanine, and a 
different type of software to design the foundation systems. This creates quite the headache for the 
engineer when he or she needs to apply loads and reactions created from one structural element in the 
building to another structural element in the building. It can become a coordination nightmare when the 
contractor or material handling entity changes the loading requirements midway or after design is 
completed. However, with some software, the full building can be integrated into one piece of software; 
this creates one cohesive ecosystem to fully design a building and effortlessly change designs midstream 
of the project without the concern for overloading some structural elements unintentionally. 
 
Our local structural engineering associations can do a great deal to mitigate this emerging problem that 
technology presents. Typically, companies assume the role of inviting software providers and product 
manufacturers to their company to enlighten their workforce on emerging products; this does not have 
to be the case. Some companies are too small to necessitate these sessions by themselves. I believe 
local structural engineering chapters, and more importantly the Young Member Groups, should invite 
software companies such as CSI to teach their constituents the basics of their software. This can range 
from brief information sessions to workshops spanning a few hours; we already hold these sessions for 
continuing education topics relating to the code changes, and I believe learning new software should be 
considered continuing education. The investment in their local members’ education will only further the 
quality of structural engineering in their area. Plus, the young engineers will have the ability to learn 
new technology and learn its capabilities and limitations before merely jumping into design, which can 
lead to disastrous outcomes.  
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There are many emerging technologies in the engineering field; software is an invaluable tool that is 
constantly being developed to aid in the engineering design and expedite the engineering time required 
on projects. Engineering software should be utilized to its full potential. However, as structural 
engineers we cannot overlook the possible shortcomings and dangerous situations that blindly relying 
on design software can lead to. In the end, engineers still need to be able to verify results spat out by 
software and have enough engineering judgement to identify when design may have gone awry. This is 
true for seasoned engineers, and it is even more crucial for young engineers. After all, the young 
engineers are the future of our great profession. 


