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September is National Preparedness Month



2016 Building Industry Statement on Resilience

• The ability to prepare and plan for, absorb, recover 
from, and more successfully adapt to adverse 
events.



Potential Adverse Events
NATURAL

• Extreme Precipitation 

• Storm Surge 

• Extreme 

Temperatures

• Air Quality 

• High Wind Events 

• Drought

• Earthquakes

• Fire

MAN-MADE

• Cyber Terrorism

• Terrorism

• Utility Failures



First Steps:  Risk Assessments for Resiliency

• Identify plausible, defensible adverse events

• Identify desired outcomes 

• Identify existing assets

• Identify existing liabilities

• Develop strategies to ‘absorb, recover and adapt’ to 
adverse events.



Multiple Threats to Buildings

• Extreme Precipitation Flooding – climate change 

• Extreme Temperatures – climate change

• Air Quality – Increased particulates (smoke, dust, 
debris)

• High Wind Events – Nor’easters, Hurricanes, 
Tornadoes

• Drought – climate change

• Utility Failures – The Big Blackout

• Terrorism – impact on transportation and infrastructure

• Earthquake

• Hurricane Storm Surge



Duluth Flooding (2012)



Severe Storms: Flash Flooding and Tornadoes 
(2017)

Chicago Rockford International Airport, Credit to Jacob Booker.



2005-2016 Air Quality Research by University of 
Alabama, Huntsville

Total days covered by forest fire smoke 



Consequences

• Disruption of internal life safety systems

• Flooding of critical building spaces

• Loss of utility service: power/gas/steam

• Loss of water and/or sewer service

• Reduction in accessibility

• Internal property damage 

• Occupant discomfort, loss of habitable space



Risk Liabilities



TKDA’s Resiliency Leadership

• 2017 ASHRAE Climate Change Public Policy Document

• 2018 UC Berkeley Climate Adaptation Roundtable: published in 

ASHRAE Journal Sept/Oct 2018

• 2017 TKDA joined the National Resiliency Initiative Midwest 

Hub    Assessed useful MN resiliency requirements.

• 2018 ASHRAE Resiliency Public Policy Document

• 2016 MN Resiliency Collaboration (TKDA in leadership)

• 2017  TKDA joins National Resiliency Initiative Midwest Hub:

Assessed potential MN B3 Resiliency requirements for the State of MN

• 2018  TKDA joins ULI MN Resilient Communities Council



Architect have a responsibility to design a resilient 

environment that can more successfully adapt to natural 

conditions and that can more readily absorb and recover

from adverse events.



Robust

Tough

Life Span

Durable

Adapt

Flexible

Absorb

Recover



Historic Resilience

Pantheon – Rome, 126 AD



Design for Place – Reaction to Elements

Oliver Kelly Farm, 1860’s



Whole Building Energy Modeling – HVAC Reliant



Resiliency Strategies for Architectural Improvement

Enhanced

Envelope

Optimal

Orientation

Daylighting

& Views

Natural

Ventilation

Durable

Materials



Resiliency Strategies – Passive Building

Super Insulation

Eliminate Thermal Bridging

Air-Tightness

Ventilation w/ Heat Recovery

Passive Solar Gain



Building Envelope Requirements



Commercial Wall Assemblies – Typical 



Permeability and Air Leakage



Permeability Ratings of Common Materials

Brick = 0.8

Concrete = 1.25

CMU = 2.4

Gypsum Board = 50

Asphalt Felt = 1

Tyvek = 48

Plywood = 0.7

EPS Insulation = 1.2

XPS Insulation = 2-5

Mineral Wool = 116

Polyethylene (10mil) = 0.03

Aluminum Foil = 0.05

Paint (2 coats) = 2-4



The Perfect Wall

The Perfect Wall

Building Science, Joseph Lstiburek

• Rain Layer

• Air Control Layer

• Vapor Control Layer

• Thermal Control Layer

“Works everywhere in all climate zones”



The Perfect Wall – Continuity of Layers

Green – Rain Layer

Blue – Waterproofing

Orange - Thermal Control

Red - Vapor Control

Red - Air Control



Thermal Bridging

Theory Actual



Thermal Bridging – Slab Extension



Thermal Bridging – Slab Extension Installation



Good…but not Perfect



Good…but not Perfect



Existing Wall Assemblies



Existing Wall Assemblies – Pioneer Hall



• Set Goals Early

• Engage team

• Think creatively

• Don’t accept failure

• Continuous feedback

Lead the Way




