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ÅHighlight key code provisions related to 

resilience and sustainability

ÅDiscuss importance of energy efficiency on 

the built environment

Å Identify Houston specific amendments and 

policies key to resilience

ÅConnect how these provisions support 

resilience and sustainability

SESSION OBJECTIVES
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DEFINING RESILIENCE

Why the resilience & sustainability discussion matters
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ÅMajor disaster events have seen steady 

increase in frequency

ÅCosts of major disaster events have 

also risen due to event severity

ÅGrowing emphasis on pre-disaster 

mitigation

ÅCodes establish minimum standards for 

buildings so they can better withstand 

these hazards

WHY RESILIENCE MATTERS
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RESILIENCE DEFINED

ÅCommonly described as the ability to prepare for adverse events, absorb 

impacts, recover quickly, and adapt to future conditions.

Å In the building context, resilience is about ensuring structures remain safe, 

functional, and recoverable after extreme events.
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HOUSTON CASE STUDIES

Houston Derecho (May 2024)

Å Straight-line winds exceeding 90-100 mph in Houston region

Å Significant damage to roofs, trees, and power infrastructure

Å Demonstrated vulnerability to high-wind events beyond hurricanes

Winter Storm Uri (2021)

Å Extreme cold caused widespread power outages

Å Burst pipes and building system failures across the region

Å Highlighted importance of building system resilience and 

infrastructure reliability

Hurricane Harvey (2017)

Å Record rainfall and catastrophic flooding

Å Over 150,000 homes flooded in the region

Å Floodplain regulations / elevation requirements are critical

Hurricane Ike (2008)

Å Wind damage across the Houston region

Å Roof / Window failures common

Å Reinforced roof assemblies and opening protection reduces losses

Houston Derecho 
May 16, 2024

Winter Storm Uri 

Feb 13-16, 2021

Hurricane Harvey 

August 25-29, 2017
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BUILDING CODES GENERATE BIG BENEFITS AT A 
LOW COST
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EXAMPLE...
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SECONDARY HAZARD EFFECTS
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THE REGULATORY FRAMEWORK

Provisions for building resilience & energy efficiency
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CODES AND RESILIENCE

ÅStructural requirements help buildings 
resist wind, seismic, and other loads

ÅMoisture management provisions help 
prevent deterioration and mold

ÅFire safety provisions protect occupants 
and property

ÅEnergy efficiency provisions improve 
comfort and reduce strain on infrastructure
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CODES & RESILIENCE
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HOUSTON CONSTRUCTION CODE

2021 International Codes (Effective Jan 1, 2024):

ÅBuilding Code (IBC)

ÅExisting Building Code (IEBC)

ÅFire Code (IFC)

ÅResidential Code (IRC) 

ÅEnergy Conservation Code (IECC)

ÅSwimming Pool & Spa Code (ISPSC)

2021 Uniform Codes (Effective Jan 1, 2024):

ÅMechanical Code (UMC)

ÅPlumbing Code (UPC)

2023 National Electrical Code (NEC):

ÅEffective Sept 1, 2023
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HOUSTON CONSTRUCTION CODE

ASCE/SEI 7-22

ÅProvides updated wind load calculations

ÅDefines design wind speeds and exposure 

categories

ÅDetermines pressures on building components 

and cladding

ÅEstablishes requirements for opening 

protection in hurricane-prone regions

American Society of Civil Engineers (ASCE) / Structural 

Engineering Institute (SEI) Minimum Design Loads and Associated 

Criteria for Buildings and Other Structures, 2022 Edition
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STRUCTURAL RESILIENCE

Provisions for building resilience & sustainability
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WIND LOADS

ÅDesign wind speeds and 

exposure categories

ÅStructural load paths and 

anchorage/connections

ÅHouston: 140-150 mph design 

range

ÅWindborne debris regions require 

impact-rated protection for 

openings
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AMERICAN SOCIETY OF CIVIL ENGINEERS | ASCE 
HAZARD TOOL
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WINDBORNE DEBRIS

ÅMust meet Large Missile Test standards:

Å ASTM E1886

Å ASTM E1996.

Å Garage doors must meet American National 

Standards Institute (ANSI) / Door and Access 

Systems Manufacturers Association 

(DASMA) 115 or approved impact-resistance.
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FLOODPLAIN

Harris County Floodplain Map

ÅFlood resilience is addressed 

through Chapter 19 of the 

Code of Ordinances

ÅAddresses building elevation, 

flood-resistance construction 

methods, and limitations on 

development

ÅWorks in conjunction with 

federal FEMA floodplain 

standards
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ENERGY EFFICIENCY

International Energy Conservation Codeôs impact on building 
resilience & sustainability
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ENERGY -RESILIENCE NEXUS

ÅBuildings account for ~40% of 

energy consumption in U.S.

ÅEnergy codes help reduce this 

demand, ensuring buildings 

operate efficiently

Å In addition to reducing energy 

costs, energy codes also 

improve building durability and 

environmental performance
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ENERGY CODES

ÅA building is a system made up of interrelated parts

ÅBuilding science takes a holistic view of how heat, air, and moisture move 

through a building 

The International Energy 

Conservation Code (IECC) 

focuses heavily on:

Å Thermal envelope

Å Ducts/Penetrations

Å Hot water pipe insulation

Å High-efficacy lighting
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BUILDING ENVELOPE

ÅThe building thermal envelope is the 

barrier separating conditioned from 

unconditioned space

ÅThe envelope should consist of a 

continuous  thermal barrier 

(insulation) and an air barrier that are 

in contact

ÅLimits heat and air flow between the 

inside and outside space
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BUILDING ENVELOPE

ÅAir moves from areas of higher pressure to areas of lower pressure

ÅWhenever air moves out of a home, an equal amount of air enters the home
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BUILDING ENVELOPE

ÅBuilding thermal 

envelope also limits 

moisture intrusion

ÅEven a small hole 

can allow large 

amounts of water 

into the building
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BUILDING ENVELOPE (FLOORS)
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BUILDING ENVELOPE (DUCT SHAFTS)
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BUILDING ENVELOPE (PLUMBING)
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BUILDING ENVELOPE (LIGHTING)

Standard Can Light Airtight IC Rated
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WINDOW PERFORMANCE

ÅU-factor = thermal transmittance

ÅSHGC = solar heat gain coefficient

ÅLower values mean less heat 

transfer
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