
14        CONSTRUCTIONMONTHLY.COM

CONSTRUCTIVE LESSONS 
FROM FLORIDA TO TEXAS
PROFESSIONAL ENGINEERS 
IMPROVING SAFETY
By John Whitcraft, PE, CLD, LEED AP BD+C, President of 
Whitcraft Engineering Solutions, Inc.

Tragically on June 24, 2021, a 12-story Florida 
condominium complex suffered a catastrophic collapse 
in the middle of the night, crushing sleeping residents in 
a massive heap of debris, taking the lives of 98 persons. 
Some people were trapped without enough time to 
escape. (Headline)

As an electrical engineer, I looked for details that could 
enlighten me about the cause of the catastrophe. Of 
course, emergency lighting was at the forefront of my 
research. Despite the rapid collapse, reports indicate that 
many people managed to escape.

(Note: Throughout this article I reference several news sources that 
can be accessed by using the QR code for all hyperlinks.)

According to a report in the Miami Herald, forensic 
engineers combed through the debris of the 
condominium tower, searching for the reason for 
the building’s sudden, disastrous failure. Based on 
interviews with engineers and construction experts, 
the investigators determined the cause to be multiple, 
extensive structural flaws that have existed in the 
building for 40 years.

In electrical design work, ensuring a safe and speedy 
egress is crucial at every level of planning.  For those not 
living in the collapsed section of the towers, there must 
have been overwhelming panic to exit the building safely. 
It may have been that the emergency lighting was intact 
and functional.

A Requirement, Not an Option – Design for Quick & 
Safe Egress

Emergency lighting is wired to a commercial building’s 
power supply for continuous charging of internal 
batteries. The goal is to provide back-up power for the 
egress lighting and exit lights. Exit lights are always 
illuminated, and a safe exit egress path is lit during a 
power outage, enabling occupants to easily locate the 
exits and evacuate the building.

Fire code requires a one foot-candle of illumination at 
floor level along the path of egress out of the building. 
I recommend lighting software for accurate simulation, 
positioning of exit lights, and determining the egress 
path. Following are a few programs that I like because of 
their capabilities and advantages:

• AGI32 is a software that offers the ability to see 
results clearly for an entire project, saving time and 
money by creating a virtual model of a proposed 
design. (See: https://lightinganalysts.com) 

• CalcuLuX is developed at the Philips Lighting Design 
and Application Center and consists of three lighting 
design programs: Indoor, Area and Road, and a 
luminaire database management program. (See: 
https://www.usa.lighting.philips.com/welcome) 

https://whitcraftengineering.com/
https://californianewstimes.com/collapse-survivors-escaped-with-their-lives-but-little-else-san-bernardino-sun/423492/
https://www.curbed.com/2021/08/miami-condo-collapse-structural-flaws.html
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• DIALux is a complete software developed for lighting 
design in projects and lighting design contexts used 
by hundreds of thousands of lighting designers and 
project managers worldwide. (See: https://www.
dialux.com/en-GB/ ) 

• Radiance is a design software used to analyze and 
visualize design lighting. (See: https://www.cgl.ucsf.
edu/home/gregc/oss.html) 

• Microlux offers vital tools to create lighting projects in 
2D and 3D, organize, test and share ideas with plans 
and programs. (See: http://www.microluxlighting.
com/) 

• Visual Lighting offers vital tools to create lighting 
projects in 2D and 3D, organize, test and share 
ideas with plans and programs. (See: http://www.
acuitybrands.com/)

Emergency lighting in commercial buildings is required 
by the National Fire Protection Association (NFPA) and 

International Building Code (IBC). In fact, NFPA Code No. 
101 requires exit signs to be visible from no more than 
100 feet or the listed viewing distance of the exit sign. 
NFPA also mandates the installation of these signs in all 
“egress paths” as defined with specific criteria set forth in 
Section 1003 of the International Building Code. 

I advise lighting designers and architects to comply with 
these laws using aesthetic lighting that illuminates well 
and blends into a building’s lighting design. Although 
there are many options available, I prefer a luminaire with 
emergency lighting built in, such as the CLX series from 
Lithonia Lighting®  I can mix these in with the same non-
emergency product. Every fourth light is an emergency 
battery light. An example design schedule would require 
four lights with batteries and eight “normal” lights without 
a battery for a total of 12.

Understanding the architectural design is key to 
incorporating the emergency lighting within the design 
or well-hidden, if preferred. The key is to keep it both 
functional and attractive.

Remember That Safety is Paramount—Always

Designing for safety is well illustrated in the electrical 
design plans I recently created for a dining addition at 
a popular family restaurant La Bella Café & Games near 
San Diego, California.  In the event of an emergency, 
patrons and employees need well-illuminated paths to Continued on page 18

safety. I selected LED Emergency 3000K, 839 Lumen 
CR190 6-inch down lights by Acuity/ Gotham. The 
normal part number is EVO 30/10 6AR WD LS CRI190. 
The emergency part number is AE EVO 30/10 6AR 
WD LS CRI190. The units look the same to patrons and 
employees in the restaurant, but function differently 
during a power outage.

Taylor Brummel of Facility Executive magazine states:

Property owners and facility managers are responsible for 
maintaining their illuminated exit signs and emergency 
lighting. They should consider enlisting the help of a 
trusted partner for this crucial process. To help maintain 
these units, consider the following processes:

• Visual Inspection – Look for loose or exposed wiring 
and make sure it is secure. Ensure that units are 
securely mounted to the wall or ceiling. 

• Functional inspections – Emergency and exit lighting 
should undergo various functional tests on a monthly 
and annual basis, as referenced in the NFPA 101 
and other building and life safety codes. Building 
owners should consult with their local Authorities 
Having Jurisdiction (AHJ) to determine which tests 
and applicable standards are being enforced in their 
market. These tests are designed to check for damage 
to the exterior of the lights and help verify that the 
lights are functional. 

• Recordkeeping – Keep written records of testing and 
any additional maintenance for the AHJ to review. 
For any lights that were not tested, document the 
location of the lights and a reason for the lack of 
testing.

Even with the best emergency and exit lighting, power 
outages sometimes occur, especially in the winter. What, 
then, is the safest way to handle such an outage?

Extreme Weather Can Cause Power Outage –
Just ask a Texan

One of the nation’s worst power outages hit Texas in 
February 2021, leaving 4 million residents without power 
in freezing weather. More than 200 residents died, and 
over 1,400 people sought hospital care due to carbon 
monoxide poisoning, as people used alternative power 
sources, like charcoal grills, to stay warm. The Electric 
Reliability Council of Texas said natural gas providers’ 
equipment failure primarily caused the outages. (Texas 
Tribune 2-16-21) Still, all of the state’s power sources 
were affected by the low temperatures.

The final investigative report is available online or log 
onto www.ferc.gov and search for Final Report 2021 
Power Outage.

https://www.dialux.com/en-GB/
https://www.dialux.com/en-GB/
https://floyd.lbl.gov/radiance/
https://floyd.lbl.gov/radiance/
http://www.microluxlighting.com/
http://www.microluxlighting.com/
https://www.acuitybrands.com/
https://www.acuitybrands.com/
https://www.nfpa.org/
https://lithonia.acuitybrands.com/products/detail/767547/lithonia-lighting/clx-led-strip-light/clx-linear-led-strip-light
https://lithonia.acuitybrands.com/products/detail/767547/lithonia-lighting/clx-led-strip-light/clx-linear-led-strip-light
https://facilityexecutive.com/2020/05/illuminating-the-importance-of-emergency-and-exit-lighting/
https://www.texastribune.org/2021/02/16/natural-gas-power-storm/
https://www.texastribune.org/2021/02/16/natural-gas-power-storm/
https://www.ferc.gov/media/february-2021-cold-weather-outages-texas-and-south-central-united-states-ferc-nerc-and
https://www.ferc.gov/
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Although we have a better understanding of the cause 
and creating viable procedures to prevent the next 
outage, what steps can we take individually to lessen the 
impact of losing power?

Using a generator or heater during a power outage – 
Practical Steps to Consider

• The exhaust must be outside and 5 feet away from 
eaves of roofs, operable windows and doors.

• In case one generator is not powerful enough, some 
small generators are designed to be used in tandem.

• If you routinely switch from utility power to generator 
power, use an automatic transfer switch.

• Select an indoor electric heater for fire safety. 
Warning: Gas heaters are unsafe indoors due to the 
toxic/deadly exhaust gasses.

Professional Design by an Experienced Professional 
Engineer Ensures Safety

An engineer can size a generator to the needs of the 
application required.

Following is a partial list of recommendations offered by 
Matthew T. Glennon, PE in his HSB blog: “Preparing for 
an Electrical Power Outage.”

• When power outages occur, the safety of people, 
property, equipment and data is vital. For that reason, 
keep updated electrical system documentation in a 
safe yet accessible place. “If you do not have one-
line diagrams that accurately reflect the present 
configuration of your system, then step number one 
of your plans is to get them updated.

Glennon also emphasizes that another crucial step is to 
plan how each generator will be connected during the 

Continued from page 15

emergency response time. Therefore, the business owner 
or engineer should consider the following:  

• Is it practical to install transfer switches near the 
emergency panels ahead of time so they are available 
to easily transfer the load to the generators?

• Are spare cables properly sized for the load and 
stored with the emergency generator(s) to expedite 
the hook-up?

• Has the rotation of three-phase circuits been 
predetermined and labeled to ensure proper 
connection of the generator to the emergency loads?

• Are there official written procedures explaining how 
to connect each generator to its emergency loads?

• Is your staff adequately trained to do this work?

As a professional engineer for more than 30 years, I’ve 
enjoyed the challenges of electrical designing for fire 
stations, healthcare facilities, and even world-renowned 
amusement parks. For me, 
it comes down to ensuring 
the quality and safety of our 
structures. We cannot predict 
the next disaster, but we can 
prepare for it.

If you need more information or an assessment of your 
next project, please email me at:
john@whitcraftengineering.com, or call/text
(858) 229-8722.

https://www.hsb.com/TheLocomotive/PreparingForAnElectricalPowerOutage.aspx
https://www.hsb.com/TheLocomotive/PreparingForAnElectricalPowerOutage.aspx

