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Figure 9. Using the rainwater simulation tool (top image), and generating a piping layout for the site
(lower image). Many of the layers, including parking, were turned off to see the piping layout more
clearly.

It is important to note that all the layout, grading, and piping solutions that were obtained so far
were generated by the online solvers. To get more optimized solutions, the project should be
submitted to the SITEOPS offline solver for processing. You can specify the kind of optimization
you want from four different choices: Grading; Layout + Grading; Grading + Piping; Layout +
Grading + Piping. The SITEOPS optimization engine goes through 10 billion combinations of
layout, grading, and drainage design options to find the most optimal ones. Within 24 to 48
hours, it provides 3 to 5 optimized solutions, with a CAD (.DWG) for each solution containing 30
layers of information showing the parking, drives, building, retaining walls, curb, easements, etc.,
and a takeoff cost report in Excel format showing the detailed cost estimate. As shown in Figure
10, these can be seen by going to the “Solutions” tab of the SITEOPS project interface. Any of
these options can be selected for the final design. The preferred solution can, if desired, be taken
back into SITEOPS again and worked on further by fine-tuning the parameters and repeating the
optimization process.
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Figure 10. A list showing the different options and kinds of information returned by the offline
SITEOPS optimization engine for a project.

Analysis and Conclusions

The implementation of SITEOPS seems like a no-brainer for any civil engineering or land
development project, as it can not only reduce project time and risk, but also lead to substantial
savings on grading, layout, and piping costs by exploring billions of possible solutions to find the
most optimized ones. It allows extensive what-if analysis such as the implications of a bigger



versus smaller building footprint, the position and orientation of the building on the site, roads
through the site, delivery truck routes, parallel parking versus angular parking, and so on. | also
found the application very easy to learn and use. Having an optimal site design and the
associated cost information early on in the land development process—and with such ease—can
give land developers and retailers a strategic edge in site assessment and property negotiations.
For retailers in particular, any time saved from the land development process can mean the
ability to open stores sooner, leading to more revenue. This is why it doesn’t come as a surprise
to find out that a customer such as Lowe’s, whose daily sales in stores averages $100,000 has
signed up to use SITEOPS on 30 projects this year.

In addition to the obvious benefits of SITEOPS for site design, what | found particularly
fascinating about it was its use of a very sophisticated computing technology to a design problem
in an industry that has seen very little of such radical innovations so far. We have, of course,
seen the technological state of the art in the AEC industry improve significantly of late with BIM
(building information modeling) and supporting analysis and evaluation tools. However, while
these technologies make building design and construction processes much more efficient,
smarter and cost-effective, they are still a far cry from technologies such as SITEOPS, which are
harnessing the astronomical processing powers of computers to provide designers with actual
solutions for their problems, reducing work that would take normally 3 to 4 months to just hours.
This puts SITEOPS in a league similar to Design++, a rule-based technology used by one of the
leading manufacturers of pre-engineered metal buildings to automate its design and engineering
tasks, which | wrote about close to three years ago in the article, Automated Rule-Based Building
Design and Engineering at Robertson Ceco Corporation. The optimization technology used by
SITEOPS is similar to rule-based design in a way—it is capturing expert knowledge and rules of
land planning and site design into algorithms that are then used to run through and evaluate
billions of options to find the most optimal ones.

It is easy to envision other potential applications areas of this technology in AEC: for example,
finding the optimal layout for the floor plan of a hospital or another specialized building type;
determining the optimal facade to volume ratio of a building to maximize on its energy
performance; finding the most efficient HYAC layout for a design, and so on. However, my guess
is that it will still be several years before we see any progress in the development of such truly
smart applications that can work as design assistants rather than simply as design aids. But it is
extremely promising to see an application like SITEOPS that has already made this start—at
least in the field of civil engineering.
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