
Mikayla – Structural Engineering 
 
 Getting a 33-story building constructed requires a lot of people. There are, of course, all 
the workers who are going to physically construct it. But who makes the blueprints that they 
work from? Those don’t require quite as many people, but it’s still a team effort. You have the 
owner of the building who has an overall vision of 
what they want. You have a team of architects 
who design in much greater detail what the space 
will look like. But then someone needs to make 
sure that the building can support itself and be 
able to withstand winds and earthquakes and just 
generally be safe. For that, you’re going to need a 
structural engineer.  
 Mikayla is a structural engineer who 
works for PES Structural Engineers. Her company 
consults with architects who need to make sure 
those buildings are structurally sound and up to 
code. For good reasons, there are very specific 
rules about how buildings need to be made: 
 
“All buildings are designed to the International Building Code, which is followed by electricians, 
architects, and engineers. For us, there is a book that has maybe 800 pages that says exactly 
how to calculate all the loads on your building, including earthquake and wind loads.” 
 

Typically, Mikayla will receive plans (think 
blueprints, but loaded onto a computer) from 
the architect, which lay out the overall form 
of the building: the placement of walls, 
stairs, windows, doors, etc. The task for 
Mikayla and her engineering teammates is to 
figure out what needs to be added to the 
structure so that it is stable and safe. That 
might mean figuring out which floors and 
walls will need to be reinforced to bear 
heavy loads, or where to add structural 
features like support columns. It’s a back-
and-forth process between the architects and 
engineers that often takes months to fully 
work through. Once those details are in 

place, the plans are sent to the construction team that gets everything built. Mikayla stays 
involved even once construction is underway. She will visit the build site multiple times to 
ensure that everything is being built as designed and resolve any problems that arise. 
 
 
  



Can you move that column? 
If you’ve been in a large multi-story building, you’ve probably seen a support column or two. 
Typically, they are placed on each floor so that they are stacked in a nice vertical line, allowing 
the load from each one to be seamlessly transferred to the one below it. That’s the ideal case, but 
it’s rarely so simple! What if one of those support columns ends up right in the middle of a room, 
or in an area that makes it harder for people to move around and use the space? You have 
probably encountered an “inconvenient” column before, and on a recent project one of the 
architects asked Mikayla to figure out how to move one of those columns out of the way. 

 
“We spend a lot of time figuring out how 
every little piece fits together. So if we need 
a column, the architect needs to see if that 
will work with their layout. On this floor, the 
column didn’t work with their spaces, so we 
had to do what is called a transfer column.” 
 
The diagram to the left shows what a 
“transfer column” looks like. As shown in 
the diagram, the transfer column on the 8th 
floor allows the columns on the 7th and 9th 
floor to be out of alignment. Shifting loads 
around, though is not as simple as just 
putting a big wide column in there. To see 

why, we will need to think about the forces acting on the transfer column.  
 
The diagram on the right shows some 
of the forces that are acting on the 
transfer column. The column on the 
9th floor will be pushing down on the 
transfer column and the column on 
the 7th floor will be pushing up. But 
because those forces aren’t lined up, 
they won’t fully balance – instead, 
they will make the transfer column 
want to rotate. The concrete slabs 
will have to prevent the column from 
rotating by exerting forces in the 
horizontal direction (shown with red 
arrows).  

  

1. Why would the forces from non-aligned columns cause rotation? How do the forces from 
the concrete slabs (shown in red) balance that rotation? 
2. The diagram above doesn’t show all the forces acting on the transfer column. If you 
wanted a more complete force diagram, what other forces might you include? 



So far, everything seems like it will work just 
fine. But something to consider: if the 
concrete slabs are exerting forces on the 
transfer column, that means the transfer 
column is exerting forces on the slabs. And, as 
shown above, those forces are going to be in 
the horizontal direction, which can create 
problems. Slabs aren’t generally designed to 
be stretched or compressed horizontally. They 
can be reinforced, usually with iron rebar, so 
that they can handle those forces, but doing so 
is costly. And the larger the horizontal 
distance the transfer column has to extend, the 
bigger the forces will be, which means adding 
even more reinforcement and more cost. 
 
“The architect asked us to move the column 
and we said okay, we can do it. But you're 
buying more concrete, you're buying more 
rebar. Does the owner want to pay for all of 
that? That puts it into perspective. What 
architects do is really challenging, they have a 
vision of what they want it to look like. And 
probably a lot of the time it would look better 
if they could do everything they want to do. 

But someone has to pay for that and the whole team has to work together to find that 
balance of cost and aesthetic” 

 
This situation illustrates the constraints and negotiations that exist in any design project. The 
owner is likely to focus on different things than the architect, who focuses on different things 
than the engineer – but everyone has to come together, weigh the costs and the options, and 
come to agreement on what to do. 
 

  

A Transfer Column 
Under Construction 

3. Notice how Mikayla is just one of several decision-makers when it comes to how the 
building will be designed. She plays an important role, but she doesn’t get to make all of 
the choices! Besides buildings, what other examples can you think of where engineers 
probably had a hand in designing a technology, but weren’t the only ones involved? 
 
4. People often say that engineering is applied science. In what sense is that true for 
Mikayla’s work? In what ways is her work more than just applied science? 
 



Doing the Analysis 
Like many engineers, Mikayla uses computer software to assist with large and complex design 
projects (like a 33-story concrete building!). Specialized software is extremely helpful because it 
can keep track of incredibly detailed design documents as well as conduct analyses on the forces 
and loads of the structure (it can, for instance, estimate wind and earthquake loads to figure out 
what would happen). That doesn’t mean, though, that the computer will just do all of the hard 
work. Mikayla spends plenty of time working through calculations and making sure that the 
structure will be up to code and fully stable. 

 
“I do hand calculations most days, 
actually. The software can do things, 
but a big thing to keep in mind is this: 
the software is always “right”, but you 
need to make sure that you told it to 
do the right thing. Even when you 
build a big 3D model you will go back 
and you will add up the weights of 
everything and check to make sure 
that matches the model, you’ll do 
hand calculations for everything to 
back check it. You have to make sure 
it doesn’t give you something you 
didn’t want.” 

 
This level of care is necessary, of course, because the stakes are high. Because of the potentially 
deadly cost of failure, Mikayla uses her analytical knowledge and skills alongside those of the 
software to detect errors and to raise her confidence that everything has been designed well. The 
high stakes are also why there are so many codes and regulations that need to be met. Mistakes 
can still happen, but in modern societies they are noteworthy because they are so very rare. 
When a building fails, it’s likely to make the news because it is such an unusual occurrence. Any 
time you enter a building, you can put a great deal of trust in it, knowing that structural engineers 
like Mikayla have done as much as they can to ensure its safety. 
 
Mikayla actually started her undergraduate studies as an architecture student. But she found that 
she was much more interested in the mathematics and physics of buildings than in the kind of 
artistic decisions that architects make. She still gets to enjoy the satisfaction of standing atop a 
building that she designed – she just gets to focus on a different aspect of the design work. 
 

 

5. Engineers work closely with people from other related fields. For instance, Mikayla 
works with architects as well as construction workers and real estate owners. Other 
engineers work closely with scientists. In your view, what makes engineering work 
different from what people in those related fields do? 


