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SESSION OBJECTIVES

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

A Highlight key code provisions related to
resilience and sustainability

o

A Discuss importance of energy efficiency on
the built environment

A ldentify Houston specific amendments and
policies key to resilience

A Connect how these provisions support
resilience and sustainability
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DEFINING RESILIENCE

Why the resilience & sustainability discussion matters



WHY RESILIENCE MATTERS

A Major disaster events have seen steady
Increase in frequency

A Costs of major disaster events have
also risen due to event severity

A Growing emphasis on pre -disaster
mitigation

A Codes establish minimum standards for
buildings so they can better withstand
these hazards




RESILIENCE DEFINED

A Commonly described as the ability to prepare for adverse events, absorb
Impacts, recover quickly, and adapt to future conditions.

A In the building context, resilience is about ensuring structures remain safe,
functional, and recoverable after extreme events.

Resilience... Applied to buildings

...of what Buildings or parts of buildings and the contribution this makes to the broader community.
Future extreme weather events, which are anticipated to change

...to what

in frequency, duration, intensity, and/or distribution.

Before (i.e., adapt), during (i.e., durability), and after
....when :
(i.e., recovery), short- and longer-term.

Health and safety of:

Purpose 1 intended occupants of the building; and

2 those who rely on essential systems, services, or
infrastructure provided by and from the building.
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Improving Building Life Cycles

o RECOVERY

Efficient Disaster Mitigation & Recovery

EBRESPONSE

Ensuring Mental & Physical Health and
Wellbeing

[(E1) PLANNING

Creating a Sustainable Community

- Provisions in the |-Codes include - Provisions in the I-Codes address - Provisions in the [-Codes enable

sustainability measures for the

entire construction project and its site
making buildings more efficient and
less economically and environmentally
wasteful.

- Building sustainably has effects

that go beyond the walls and into

the community — for example, car
charging stations make it easier to own
eco-friendly vehicles and smart grid
demand response systems lower energy
prices for the consumer and increase
grid stability for the surrounding area.

- Provisions in the |-Codes address

mental and physical health and
well-being from dealing with sanitation
and pest control to designing buildings
that respond to the latest science on
mood and mental health.

www.iccsafe.org

disaster preparedness and recovery —
from how and where to build in flood
plains to constructing buildings that
can better withstand natural and
manmade disasters.

- A study done by the Congressionally

established National Institute of Building
Sciences showed that adopting up-to-date
codes saves $11 for every $1 invested.
FEMA analysis also found that if all

new U.S. buildings were built to modern
editions of the I-Codes, the country would
save more than $600 billion by 2060.

changes to the systems inside the
building or even the structure itself at
some point after its initial construction
and occupation including repair,
alteration, change of occupancy,
addition to and relocation of existing
buildings.

- As communities change, so do the

buildings they use. Updated codes
allow buildings to adapt, keeping
a sense of continuity while also
reducing blight from outdated,
unused buildings.



1980-2021 U.S. billion-dollar disaster event cost (CPl-adjusted)
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HOUSTON CASE STUDIES

Houston Derecho (May 2024)

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

A Significant damage to roofs, trees, and power infrastructure

A Demonstrated vulnerability to high-wind events beyond hurricanes

Winter Storm Uri (2021) ‘
A Extreme cold caused widespread power outages | e N — w9 - _
A Burst pipes and building system failures across the region T R T, b i 0 5 P on Derecho

May 16, 2024

A Highlighted importance of building system resilience and
infrastructure reliability

Hurricane Harvey (2017)

A Record rainfall and catastrophic flooding

A Over 150,000 homes flooded in the region

A Floodplain regulations / elevation requirements are critical

Hurricane lke (2008) A:gg;ﬁfg”g’:%
A Wind damage across the Houston region '
A Roof / Window failures common

A Reinforced roof assemblies and opening protection reduces losses



BUILDING CODES GENERATE BIG BENEFITS AT A
LOW COST

Matural disaster strikes

L e D
g L = L.

T T T

Average home Average cost of Average losses
construction code requirements avoided from natural
cost: $300,000 to safeguard a new hazards over 30 years
home Hurricane: $1,600 losses
. ) avoided per year
Sk e $48,000 cumulative losses
avoided

Sources:

FEMA, “Building Codes Save: A Nationwide Study,” 2020; (source of cost data).
NIBS, “Natural Hazard Mitigation Saves: 2019 Report,” 2019; (source of dollar spent on mitigation).
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SECONDARY HAZARD EFFECTS

Primary Hazards

Coastal Erosion

Coastal Flooding

Inland Flooding

Hwrricane/ T.S.

Tornado/ Downburst

Structural Damage

® X X X X

Chemical Release/

Spill

Emergency Comm.
Failure

*x X X X

Major Thunderstorm/ lightning

Earthquake

Structural Fire

Carbon Monoxide

Poisonin

Flooding

Dam Failure

Tornado

Hail

= ®X X =x

Winter Storms/nor easters

Ice Storms

Ice Jam

% XX X ¥ K XK

® o R|® =

Landslide

Wildfires
Tsunami

Major Urban Fire

bl o O S I S S ]

Drought

Epidemic / Pandemic Disease
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THE REGULATORY FRAMEWORK

Provisions for building resilience & energy efficiency



CODES AND RESILIENCE

A Structural requirements help buildings
resist wind, seismic, and other loads

A Moisture management provisions help
prevent deterioration and mold

A Fire safety provisions protect occupants
and property

A Energy efficiency provisions improve
comfort and reduce strain on infrastructure

14



CODES & RESILIENCE

REFERENCED CODES AND STANDARDS

ASCE 24 IMC, UMC IPC, UPC

Int. WUIC, Int. WUIC,
FIRE NEPA 1140 NFPA 1140 NEPA 1140 NEC, NFPA 1140 -
TEMP ASHRAE 90.1, ASHRAE 90.1, ASHRAE 90.1, ASHRAE 90.1,
IECC IECC IECC IECC
WIND ASCE 7

] 4 ] ] ]

STRUCTURAL ENVELOPE INTERIOR MECHANICAL ELECTRICAL PLUMBING CIVIL SITE

S U I

/
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HOUSTON CONSTRUCTION CODE

2021 International Codes (Effective Jan 1, 2024).
A Building Code (IBC)

A Existing Building Code (IEBC)

A Fire Code (IFC)

A Residential Code (IRC)

A Energy Conservation Code (IECC)

A Swimming Pool & Spa Code (ISPSC)

2021 Uniform Codes (Effective Jan 1, 2024):
A Mechanical Code (UMC)
A Plumbing Code (UPC)

2023 National Electrical Code (NEC):
A Effective Sept 1, 2023




HOUSTON CONSTRUCTION CODE

ASCE/SEI 7-22
A Provides updated wind load calculations

A Defines design wind speeds and exposure
categories

A Determines pressures on building components
and cladding

A Establishes requirements for opening
protection in hurricane-prone regions

ASCE STANDARD

ASCE/SEI

7-22

Minimum Design Loads and
Associated Criteria for
Buildings and Other Structures

American Society of Civil Engineers (ASCE) / Structural
Engineering Institute (SEI) Minimum Design Loads and Associated
Criteria for Buildings and Other Structures, 2022 Edition

17



STRUCTURAL RESILIENCE

Provisions for building resilience & sustainability



WIND LOADS

A Design wind speeds and
exposure categories

A Structural load paths and
anchorage/connections

A Houston: 140-150 mph design
range

A Windborne debris regions require
Impact-rated protection for
openings

| Hurricane-prone regions '/‘ _—

:] Shutters or impact-resistant \
glazing recommended

Windborne debris regions 'L/,ﬁ:,f\‘;"';:f- A
shutters or impact-resistant 4 j iy
glazing required N

mph (m/s) 3-second peak gust wind speed

]

\
)
“

/ L
"~ 11pi4g ] -~
’.-‘_ ‘ ‘fq'g)/
'

130(58)
\ 140(63)

150(67)

3= = =as

\
32
8



AMERICAN SOCIETY OF CIVIL ENGINEERS | ASCE
HAZARD TOOL

ASCE HAZARD TOOL
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WINDBORNE DEBRIS

A Must meet Large Missile Test standards:
A ASTM E1886
A ASTM E1996.

A Garage doors must meet American National
Standards Institute (ANSI) / Door and Access
Systems Manufacturers Association

(DASMA) 115 or approved impact-resistance.

«— Good Protection —>» €<— Superior Protection —» €— Extreme Protection —>»

DP 100+

(Oceanfront / Cat 5)

hurricanes and

IR

_

N

Missile Level D

\/x

DP 50

(Coastal Standard)

) <R
—

Protects against typical coastal
storms and wind-borne debris.

G ; Maximum protection
2 ?: /  for the most severe
§ o

o . . /‘

oceanfront exposure.

h
A

(HVHZ / Miami-Dade)

Certified for High Velocity
Hurricane Zones.

Resists large debris at
higher wind speeds.




FLOODPLAIN

A Flood resilience is addressed
through Chapter 19 of the
Code of Ordinances

A Addresses building elevation,
flood-resistance construction
methods, and limitations on
development

A Works in conjunction with
federal FEMA floodplain
standards




ENERGY EFFICIENCY

|l nternati onal Energy Consery
resilience & sustainability
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ENERGY -RESILIENCE NEXUS

A Buildings account for ~40% of
energy consumption in U.S.

Durability Extreme Weather
: Durability ensures Protection
A Energy COdeS help reduce thIS home is livable Better envelopes
Habitability —

demand, ensunng bu”dlngs for decades
operate efficiently

more lives saved

Moisture Energy Efficiency

Management Grid Stability
Rot, mold, Microgrids
mildew Energy Storage

A In addition to reducing energy

costs, energy codes also
improve building durability and i
environmental performance S



ENERGY CODES

A Abuilding is a system made up of interrelated parts

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

through a building

The International Energy
Conservation Code (IECC)
focuses heavily on:

A Thermal envelope
A Ducts/Penetrations
A Hot water pipe insulation

A High-efficacy lighting

f
H
%.
o. 3
. :"
X
= ||

Source:U.S. EPA
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BUILDING ENVELOPE

A The building thermal envelope is the

barrier separating conditioned from
unconditioned space

A The envelope should consist of a
continuous thermal barrier
(insulation) and an air barrier that are
In contact

A Limits heat and air flow between the
Inside and outside space

26



BUILDING ENVELOPE

A Air moves from areas of higher pressure to areas of lower pressure

A Whenever air moves out of a home, an equal amount of air enters the home

Wind Effect Stack Effect Combustion and
Ventilation

27



BUILDING ENVELOPE

A Building thermal
envelope also limits
moisture intrusion

A Even a small hole
can allow large
amounts of water
Into the building

VAPOR DIFFUSION AIR LEAKAGE

1/3 QUART OF

WATER OVER A
PERIOD OF ONE
MONTH

30 QUARTS OF WATER
OVER A PERIOD OF
ONE MONTH

VAPOR DIFFUSION VS. AIR LEAKAGE

INTERIOR TEMPERATURE = 70" F
RELATIVE HUMIDITY = 40%

CCCPIA

28



BUILDING ENVELOPE (FLOORS)

GOOD!

Installed insulation is in complete
contact with air barrier (subfloor)

-

U ——
y

\”/\1 ey ——
< /\%@\\ |

Wire staves
Insulation coverage Insulation is slit around plumbing
is complete and wiring and securely fastened

with minimal compression

BAD!

Insulation is not installed in complete
contact with air barrier (subfloor)

T

Insulation coverage is incomplete Insulation is compressed around
due to obstructions (plumbing, plumbing and wiring and is not
electrical, ductwork, etc.) securely fastened

.
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——

Sealed with foam

-

it =T

| OSB material

A~

Chase capped with

Penetrations in
Top Plate Sealed

" 3 “"'- «
p3? l‘~vl"l‘fﬂz; iR
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BUILDING ENVELOPE (PLUMBING)

— Install insulation and sealed air
barrier behind tub (required)
t t 7
Il I
Il 0 Il
Il Il
Il Il
\___l L J
1l 1l
) :
./
(=}
2 =
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BUILDING ENVELOPE (LIGHTING)
Standard Can Light

Airtight IC Rated

All recessed luminaires shall be labeled
as having an air leakage rate not more
than 2.0 cfm tested at 75 pa

All recessed luminaires shall be sealed
with a gasket or caulk between the
housing and the interior wall or ceiling
covering
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WINDOW PERFORMANCE

Fenestration U-factor

Climate Zone | __20091ECC___| __ 2021IECC____

A U-factor = thermal transmittance 0 NA 0.50
1 1.2 0.50

A SHGC = solar heat gain coefficient n — —
4 except Marine 0.35 0.30

A Lower values mean less heat 5 and Marine 4 0.35 0.30
6 0.35 0.30

transfer 7and 8 0.35 0.30

Fenestration SHGC

Climate Zone 2009 IECC m

0 NA 0.25
1 0.30 0.25
2 0.30 0.25
3 0.30 0.25
4 except Marine NR 0.40
5 and Marine 4 NR 0.40
6 NR NR

7and8 NR NR
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