Advanced BEC Testing Reveals What Can’t be Seen
with Visual-only Inspections
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New building envelope testing technology can reveal pinhole-size leaks in roof membranes and wall waterproofing. When armed with these test results, building owners, contractors, developers, and investors can make
better construction, property management, acquisition, renovation, and investment decisions.
This article highlights several of the newer BEC tests and how they’re being used to assess building envelope
elements during construction and throughout the building lifecycle.

1. Bubble Test
While commonly referred to as a bubble test, the actual name is
"Leak Detector Liquid in Conjunction with Depressurized
Chambers" as per Section 7.8 of test method ASTM E1186.
This tool is used when testing a building’s Weather Resistant
Barrier (WRB). Architects specify this test to check for pinhole (and
larger) leaks in fluid-applied weather barrier which has been
coated onto building sheathing.
First, a fluid solution is coated over the WRB. The acrylic globe has
a gasket which seals to the building and a device connected to the
globe then creates a negative pressure (vacuum) within the globe.
If there are leaks in the WRB, the negative pressure in the globe
causes air to pass through those pinhole leaks from the interior of
the building. Leaks cause bubbles to form, which are visible
through the clear acrylic globe.
When WRB leaks are found at this stage of construction, the contractor can repair them before building cladding is installed. This test provides data that materials have been installed as specified and the building will perform as designed.
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2. Advanced Thermography
Infrared photography is used to perform building assessments that check
for missing insulation, air leaks in the building envelope, roof leaks, or
moisture in the walls of completed buildings.
Infrared photo results are best if there is at least a 20 degree F difference
between interior and exterior temperatures. That means the best infrared
images result during the heat of summer (if the interior is air conditioned)
or during the cold of winter (with heated interior spaces).

3. Electronic Leak Detection
The DetecTM electronic leak detection tool can determine exactly where a
breach occurs in a roof membrane, provided the roof has metal decks or
steel reinforcing to conduct the low voltage current.
An electronic field is established within a perimeter cable, then the sensing device is rolled systematically over the roof to detect leaks as small as
a pinpoint.

4. Spray rack with pressurized chamber
To test how effectively window sealants perform, tests conducted using a
spray rack with pressurized chamber simulate wind-driven rain conditions.
A tent-like chamber is constructed and sealed to the inside of the wall
surrounding the window so it can be pressurized or de-pressurized, depending on the test being performed. Then a spray rack is used to apply
an even amount of spray on the window (as compared to a hand-held
spray wand which is moved along a portion of the wall or window).
Water is captured in the chamber if leaks occur.

5. Drone-assisted inspections and studies
Drones can capture imagery of roofs that are not safe or convenient to
access, giving property owners a more thorough look at the condition of
the roof without using a lift or ladder. Drones can also capture data for
water management and drainage studies.
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6. Membrane thickness testing
The ultrasonic coating thickness gauge uses ultrasound to measure the
thickness of coatings quicker and more accurately.
The device is used to verify that spray-applied membrane thicknesses meet
specifications. If membrane thickness is not adequate, the gauge
indicates how much needs to be added to meet project requirements.

Advanced BEC testing delivers benefits during construction and building
operation.
In some cases, it’s not possible to tell with just a visual inspection exactly where a water or air intrusion issue
may occur. Even in a completed building with moisture intrusion or microbial growth, the evidence doesn’t
always indicate the point of intrusion.
The ability to precisely pinpoint existing and potential building envelope breeches is the most significant advantage of the more advanced BEC technologies.
Below are three examples of applications for these BEC tests.

A. Quality control during construction
Joints between differing materials typically comprise less than 1% of
the building envelope but contribute to 90% of the root causes of air
and water leakage. Moreover, up to 90% of building envelope problems are associated with water.
BEC testing during construction that focuses on water intrusion and
high-risk joints and materials, can significantly reduce quality control
issues and improve the long term integrity of the building envelope.

B. Property acquisition observations
Building envelope observations of properties prior to acquisition can
give investors valuable due diligence information about the condition
of roofs, heat/cooling loss due to missing insulation, and water intrusion concerns.
Developers are using building envelope studies post-construction to
help determine divestment strategies and to assess the performance of
specific roof and wall construction methods.
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In 2021, GCI has provided property acquisition building envelope studies on properties totaling over $200 million located throughout the Midwest, Rocky Mountain, Southern and Southeastern regions.
Studies have been augmented with the provision of certified thermographer services, drone enhanced observation of difficult-to-reach locations, and electronic leak detection equipment which can pinpoint roof leak
sources.

C. Site and drainage studies
Drones can capture site elevation data that is interpreted by software to create color-coded imagery of slopes
and the direction water flows on a site.
These studies can identify where water is flowing toward a building, potentially creating a foundation or flooding issue. Gutters and downspouts can also be evaluated for their ability to manage water.
These newer BEC tests enhance the many other tests performed during construction to assess building envelope
elements, leading to better conformance to details and specifications.
To learn more about Building Envelope Consulting or to arrange a presentation to your team, contact
Bob Hiles or Jack A. Chapin, Jr. AIA, NCARB.

Advancing Risk Management Through Immersive Education
Fundamentals of Professional Practice (FOPP) is a unique learning experience that immerses participants in the
world of private practice, with an emphasis on risk management and professional communication in the engineering, environmental sciences, architecture, construction-materials engineering and testing, and related professional disciplines.
FOPP participants complete six months of mentored distance learning followed by a course-concluding seminar.
Each participant also conducts and presents a research project designed to improve the participant’s firm or profession.
GCI is proud that 16 of our current professional staff have earned the FOPP certification. Our four newest graduates and their research project topics include:
• Ryan Folsom, P.E., Senior Project Manager, Geotechnical Engineering
Ryan’s FOPP capstone project explored and identified ways for GCI to retain, consolidate, distribute,
manage, and make the most of its intellectual property.
• Jeff Holko, P.E., Senior Project Manager, Geotechnical Engineering
Jeff created an easily understood description of GCI’s professional liability insurance policy.

November 2021

GEOTECHNICAL CONSULTANTS INC.

4

• Ethan Kunkler, GIT, Environmental Geologist
For his capstone project, Ethan identified marginally profitable environmental and geotechnical projects over a span of three years, then conducted a statistical analysis and interviewed project managers
to identify common factors contributing to low profitability and developed recommendations to increase future profitability.
• Andy Shipley, Senior Project Manager, Environmental Services
Andy’s research project focused on improving the appearance and understanding of GCI’s data tables
and figures included in GCI’s environmental reports.
FOPP is co-sponsored by several professional associations, including the Geoprofessional Business Association
(GBA), of which GCI has been a member since our founding in 1979.

GCI Announces Staff Promotions
Ryan Folsom, P.E. has been promoted to Senior Project Manager in GCI’s Geotechnical
Engineering department.
Ryan joined GCI in 2012 and has 12 years of geotechnical engineering experience. He
works primarily on large distribution center projects with a focus on concrete slab
floors, groundwater monitoring and infiltration, subsoil stabilization, foundations,
ground improvement, and pavement design. Ryan also performs evaluations and design of retaining walls, dams, and slope stabilization structures.
Ryan earned a bachelor’s degree in Civil Engineering from The Ohio State University.
He is a licensed Professional Engineer in Ohio and graduated from FOPP in August
2021. Ryan also serves on GCI’s Leadership Team, which focuses on continuous
improvement of all aspects of the company. He is a member of the American Society
f Civil Engineers.

Ryan Folsom, P.E.

Jeff Holko, P.E. has been promoted to Senior Project Manager in the Geotechnical
Engineering department.
Jeff joined GCI in 2017 and has 14 years of geotechnical engineering experience. Jeff’s
work focuses primarily on urban redevelopment sites, FEMA and other landslip mitigation and retaining wall design, ODOT related projects, and infiltration testing.
Jeff earned bachelor’s and master’s degrees in Civil Engineering from Ohio University.
He graduated from FOPP in August 2021.

Jeff Holko, P.E.
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Jeff is a licensed Professional Engineer in Ohio, Virginia, Maryland, and D.C. He is a
member of the American Society of Civil Engineers.
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Andy Shipley has been promoted to Senior Project Manager in GCI’s Environmental
Services department. He joined GCI in 2011 and has 15 years of experience conducting environmental assessments and asbestos surveys.
Andy’s professional designations include Ohio EPA Voluntary Action Program (VAP)
Certified Professional, Asbestos Hazard Evaluation Specialist, and Hazardous Waste
Operations and Emergency Response (HAZWOPER).
He earned a B.S. in Environmental Health Science from Eastern Kentucky University
and graduated from FOPP in August 2021. Andy also serves on GCI’s Leadership
Team.
Andy Shipley
Michael Travis has been promoted to Project Manager in the Geotechnical Engineering
department.
He joined GCI as Field Technician in 2014 and worked while attending The Ohio State
University. Mike became an Engineering Technician upon graduation and was promoted to Staff Engineer in 2019.
Mike’s seven years of field and geotechnical engineering experience includes Field Material Testing and Special Inspection/CoMET services and post-tensioned concrete,
along with engineering assessment of boring findings and preparation of geotechnical
subsurface exploration reports.
Michael Travis

Mike graduated from The Ohio State University with a bachelor’s degree in Civil
Engineering

Robert Donehue has been promoted to Project Manager in the Geotechnical Engineering department.
He joined GCI as an Engineering Technician in 2016 and was promoted to Staff Engineer in 2020. He has five years of field and geotechnical engineering experience.
Robert’s experience includes Field Material Testing and Special Inspection/CoMET services, preparation of on-boarding and training manuals for field technicians, and managing rammed and vibratory aggregate pier projects, along with engineering
assessment of boring findings and preparation of geotechnical subsurface exploration
reports.
Robert earned bachelor’s and master’s degrees in Civil Engineering from The Ohio
State University.
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