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Over the past twenty years, the global focus on environmentally conscious practices has changed 
from a tedious necessity to an exciting and popular opportunity for innovation. While environmentalists 
spread the word  about  global  climate  change and the depletion  of  the  ozone  layer,  people  in  every 
industry are experimenting with a whole new market of efficient and sustainable products. In the past  
decade, materials of choice have begun to shift from plastics, metals, and woods to bamboo, recycled  
material and even sunflower seeds. This shift, which has become increasingly present in the construction 
industry, can be largely accredited to LEED (Leadership in Energy and Environmental Design). While 
LEED has made a significant impact on the movement towards more sustainable building, it is only the 
first step. The future of the construction industry lies in the ability to design a green building, not as a sum 
of its environmentally conscious parts, but as an entire system with each part contributing to the whole.

The construction industry is not historically known for being eco-friendly. Until the early 1990’s, 
materials from demolition would be sent directly to landfills and building systems were designed without 
much consideration for their  environmental  effect.  In the  past  15 to  20 years,  companies  across  the  
country have become more innovative in reuse of materials and energy efficiency. According to Marianne  
Bir, a structural engineer for Champlin Architecture, the extra cost to the owner is often an inhibiting 
factor to green design. Regardless, it is not enough for the construction industry to use recycled and  
sustainable materials. These materials need to be integrated into the entire building system in a way that  
fosters  the  sustainability  of  the  structure.  The  power  of  the  industry  to  positively  influence  our  
environment involves every aspect of a project from the architect’s initial drawings, to the structural and 
mechanical engineers, and even the tradesmen on site. In order to truly become a sustainable industry, we 
must stop thinking of construction as a linear process in which each firm adds its piece to the product and 
sends it down the line. Design and construction should be approached with an “Integrated design process” 
where every trade collaborates in the design of the building systems. Instead of the tradesmen’s designs 
being built individually, each trade considers how their design can help to meet the needs of the other 
trades in an environmentally efficient manner. It is through this integration that a structural engineer truly 
finds her place in the design process and is able to contribute to a building’s sustainability with more than 
just materials choice.

Some structural  engineers  approach the design  of  a  building as  if  it  were  a  skeleton.  While  
entirely hidden, a skeleton holds the form of the body, providing support so it can withstand impacts on a 
large scale without loss of function. When considering sustainable design, it is more suitable to approach 
the whole of the building as one organism. This allows a system that previously may have acted only as  
the “bones” to perform other functions. For example, the decision to use the cement core of a skyscraper  
as the finish on the interior walls becomes architectural, acoustical, and structural when considering its  
effect on sound transfer through the space. Similarly, structural engineers collaborate with the mechanical  
engineer to determine the effect on the heating system in the center rooms, as concrete transfers heat  
differently than drywall or gypsum board. When prompted about the benefits of integrated design, Bir  
said “Working with Cincinnati Air… was just great. We did a lot of first hand coordination with that and it 
really just helped tremendously.”

Many  places  globally  have  been  using  integrated  design  since  the  late  1900s.  The  Centre 
Pompidou in Paris, France (see figures 2-4) was built in the 1970’s and designed by structural engineer  
Peter Rice. This building is an intriguing example of a building that’s structural and mechanical aspects 
play an integral role in the architectural aesthetics of the space while providing a specific function. The 
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interior of each floor is uninterrupted by columns or walls. The entire structure and all of the electrical 
and mechanical equipment is on the outside of the building. When designing for sustainability, the same  
system of integrated design can be used.

The  Jean  Canfield  Government  of  Canada  building  (see  fig.  1)  on  Prince  Edward  Island  in 
Canada was designed by structural engineers from Read Jones Christoffersen. It utilizes a raised floor  
system instead of regular ceilings. This flooring is designed to transfer heat and cool air between levels,  
incorporating it into the HVAC system. The soffits on each level are designed to reflect indirect light from 
the  building  and  be  permeable  to  natural  daylight  providing  heat,  cooling,  and  lighting.  During 
construction it was discovered that the cement slab flooring and ceilings caused excessive sound transfer  
in hallways.  Acoustical panels were not an option because they provide incidental  insulation and the  
cement  flooring was integral  to the HVAC system. Vertical  acoustic panels  would interfere with the  
natural lighting. The structural engineer decided to cast acoustic metal deck into the slab soffit of the  
ceilings. This canceled the noise and, because it is metal, did not interfere with heat transfer. It is this  
integration and meshing of trades that sets apart true sustainable design from designs containing only 
sustainable material.

The work of a structural engineer requires knowledge of almost every trade in the construction 
industry, how they affect each other, and their effect on the environment. It is also crucial to consider how 
this system will work with the specific environment it is located. In this manner, a sustainable building in  
Houston, Texas would be designed differently from one in Ann Arbor, Michigan. Successful Structural 
Engineers require logical thinking but also some creativity and willingness to think “outside the box.” 
Closely integrated and environmentally astute design is where our industry is headed. It is certainly an  
exciting future to look forward to.
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Figure 1 James Canfield Government of Canada building 

 

 

Figure 2 Centre Pompidou in Paris, France 
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Figure 3 Centre Pompidou interior 

 

Figure 4 Centre Pompidou Exterior 

The Different colors on the building were designed by the architect to teach people how the building 

functions. Electrical systems are yellow, safety equipment and transportation is red, plumbing is green, 

and HVAC is in blue. 
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