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Building resilient communities

High-wind design of new woodframe houses has
an average benefit-cost ratio of 6:1 in Canada

In a ground-breaking report, the Institute

for Catastrophic Loss Reduction (ICLR)
and the Standards Council of Canada
(SCC) demonstrate that each dollar
invested in wind protection results in $6
of avoided damage to Canadian homes.
The full report and supporting
documents highlight the urgent need to
protect Canadian homes from severe
wind events.

The study, authored by Dr. Keith Porter,
Chief Engineer with ICLR, reveals three
high-priority messages:

1. Under-Design for High Winds:
Low-rise residential buildings in
Canada are not adequately designed
to withstand extreme high winds and
tornadoes, resulting in significant,
preventable loss and damage.

2. Strengthening Key Components

of Buildings: Securely connecting
roofs to walls, upper- and lower-
storeys, and walls to foundations

(or strengthening the “vertical load
path”) can significantly increase
resilience of low-rise buildings,
making them capable of withstanding
uplift forces from nearly all high wind
events across the country.

. Cost-Effective Resilience:

Strengthening these connections adds
less than 1% to construction cost,
approximately $3,500 for an average-
sized house, and results in savings of
approximately $22,000, representing
a six-fold return on investment. >

Damage to non-structural
components — including
roof cover and cladding —
is one of the most frequent
drivers of loss during wind
events. Even relatively
moderate wind events can
result in damage to, or
loss of roof coverings.
Images: Northern
Tornadoes Project.



Very severe structural damages may occur during high intensity wind events associated with hurricanes and tornadoes. Severe windstorms can
damage buildings by imposing severe lateral loads and uplift forces. Buildings are more likely to experience damage from uplift forces (e.g., removal of
roof cover, sheathing, and framing) because modern Canadian building codes do not fully address uplift resistance for smaller, low-rise, woodframe

buildings. Images: Northern Tornadoes Project.

Paul Kovacs, Executive Director of ICLR,
emphasizes the significance of these
findings: “Hurricanes, tornadoes and
other severe wind events are the leading
cause of damage to homes in North
America. Actions to securely connect roof
structures to walls and walls to the
foundation are cost-effective solutions
that protect property and save lives.”

Key insights from the report include:

e Approximately 80% of insurance
catastrophe events in Canada
between 2009 and 2022 are partially
or largely caused by high wind.

e Low-rise residential homes are
particularly vulnerable to high wind
impacts, with roof cover and cladding
damage being common outcomes.

e The cost of adding wind protection
measures is minimal, about 1% of
construction cost, and yields
substantial long-term savings.

The benefit-cost assessment reveals that
every $1 invested in wind protection saves
an average of $6 in damages.
Additionally, the report highlights the
importance of addressing high wind
events in the context of climate change.

To address these findings, ICLR outlines
several implementation opportunities,
including incremental adoption of
resilience options, the need for accessible
construction guidelines, and the
involvement of the building industry in
driving change.

To access the full report titled “High-wind
design of new woodframe houses has an
average benefit-cost ratio of 6:1 in
Canada” and supporting documents,
see here.

Dr. Keith Porter,
ICLR Chief Engineer

&) Insttute for Catastrophic
Loss Reduction

High-wind design of new woodframe houses has
an average benefit-cost ratio of 6:1 in Canada

By Keith Porter, PE, PhD, ICLR Chief Engineer
December 2023
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Climate change adaptation pays dividends

By Glenn McGillivray, Managing Director, ICLR

[t's mid-February in Canada and there’s
wildfire smoke in the air in BC. Not like
there was this past summer, but it's there,
and that’s disconcerting.

It's yet another anomaly on the path to an
entirely different world.

Deniers will have you believe that four
guys are working on climate science and
one of them forgot to carry a two and,
consequently, all the science on climate
change is wrong.

The reality is that hundreds, thousands of
scientists are working on climate change
over many disciplines and the conclusions
are irrefutable: We've essentially busted
our climate and it's not going back to
where it was.

And the impacts are profound.

Last year in Canada, 23 catastrophes
(i.e. events of $30 million in insurance
claims or higher) were declared by
Catastrophe Indices and Quantification
Inc. (CatlQ), the company that tracks
insured catastrophes for anyone who is
interested. The previous record was

15 events (2017 and 2022 were tied).
July and August 2023 alone saw more
declared catastrophes than Canada has
previously seen in an entire year.

About $1 billion of the $3.1 billion
(preliminary) in insurance claims racked up
last year from severe events were from
wildfires that destroyed hundreds of
homes and blanketed major North
American cities with acrid smoke.

Other events included flooding, hail

and tornadoes.

The result was death and injury, illness
(both physical and mental), property
damage, disruption and all around grief.

The good news is that Canada is one of
the only countries in the world with a
national climate adaptation strategy,
which outlines, among other things,
actions that can be taken to protect
Canadians from flooding, wildfire and
extreme heat.

The bad news is that no serious funding is
forthcoming for the strategy.

This is a shame on several levels, not the
least of which is the fact that disaster risk
reduction pays back in spades.

Our work at the Institute for Catastrophic
Loss Reduction indicates that investments
in disaster mitigation reap significant
rewards.

For instance, we identified that the
National Research Council’s (NRC’s)
Climate Resilient Buildings and Core
Public Infrastructure (CRBCPI) program,
which includes such things as the National
Guidelines for the Flood Resilience of
Buildings and new Canadian Highway
Bridge Design Code, will ultimately save
Canadians an estimated $4.7 billion per
year at an estimated added construction
cost of $400 million per year, for a savings
of almost $12 per $1 invested.

We determined that NRC’s National Guide
for Wildland Urban Interface Fires could
save Canadian society up to $34 for every
$1 spent to make new homes resilient to
wildfires. The total includes a $10 to $1
savings in reduced fire damage to
buildings, $8 to $1 savings for life safety

This article originally appeared in Avert, February 28, 2024

and avoided PTSD, $7 to $1 savings in
reduced personal property damage, and
$7 to $1 savings in lower insurance
premiums.

Our work on impact resistant shingles to
guard against hail damage returns a
benefit to cost of $8 for every $1
invested, reducing the chance of hail
damage by up to 15 times and the cost
by half.

In our latest work, we have determined
that $1 invested in protecting new
Canadian homes from high wind avoids
$6 in future damages, on average.

More specifically, for a 1% increase in
construction cost (about $3,600) we can
reduce very severe, very dangerous wind
damage to homes. This includes total loss
of roof components as has been
experienced in places like Barrie, Ontario
and the Ottawa area in recent years.

On top of benefit/cost analysis, there is a
growing body of work which indicates
that homes that contain disaster
mitigation measures resell at higher prices
than comparable homes without. These
measures may include, but aren’t limited
to, hurricane shutters, tornado safe
rooms, wildfire and earthquake retrofit
features and impact resistant roof cover.

The frustrating thing is that in all cases

— basement flooding, extreme heat,
wildfire, extreme wind and hail — we
know precisely what to do to make
Canadian homes more resilient. We know
the costs and we know the benefit/cost.

Yet we continue to kick the can down
the road.



What the earthquake in Japan can teach us about seismic preparedness

in Canada

By Chris Chopik, Director, Resilient Homes Canada, ICLR

Canada is not without seismic risk.

Just because a big earthquake hasn't
happened lately doesn't mean it won't
happen in the future. The 01/01/24 quakes
in Japan inspired me to have a discussion
with the Institute for Catastrophic Loss
Reduction’s lead seismic expert, Keith
Porter, PhD, to discover how prepared
Canada is and what the implications to
real estate practice might be.

Dr. Porter says, “The New Year's Day
earthquake in Japan feels comparable to
the 1994 Northridge earthquake in terms
of the total number of people affected at
various levels of shaking intensity. I'm
seeing no surprises.” The death toll
mounts, with warnings of aftershocks.
Porter told CBC's The National January 1
that there is a possibility that this is a
pre-shock, with a larger earthquake to
follow.

Impacts not unexpected

The earth science impacts are pretty much
what one would expect from an
earthquake of this magnitude and this
kind of location, and the performance of
buildings, utilities and transportation
infrastructure is pretty much as expected.
The earthquake happened on the west
side of Japan where there are fewer
earthquakes — this is the largest
earthquake within 250 kilometres of this
event in over 100 years.

Japan gets earthquakes and not all that
infrequently — the country has had a
handful within a 6+ magnitude in the last
100 years within 100 kilometres of this
event, and about 30 within 250
kilometres of this event. At 7.5M, this one
was just relatively big.

The buildings performed much as we'd
expect with the heaviest damage
happening to traditional Japanese
post-and-beam construction, which is very
heavy and fragile. Japan has low rates of
seismic retrofit to deal with these
buildings, Dr. Porter noted. So, it seems
many of the collapses are with this type of
building.

Modern buildings collapsed

We saw collapses to modern engineered
buildings because of liquefaction, just as
we have in past earthquakes. There was a
seven-story building that seemed to have
suffered liquefaction under the
foundation. It fell over and entirely rotated
90°, as it didn't have the kind of
foundation that would prevent this from
happening, says Porter.

This was just like some collapses that were
seen in the 1964 Niigata earthquake.
Then, several mid or high-rise apartment
buildings suffered liquefaction failure
under the foundation — they rotated over
onto their sides.

Lack of tsunami protection led to
fires, landslides and more

We tend to look within Japanese
earthquakes for damaged nuclear power
plants. There weren’t any. We also look
for the effects of tsunamis — in this case,
there was a metre-and-a-half tsunami.

It doesn’t look like there was much
tsunami protection along the coast and
there was consequent damage.

Dr. Porter explains that while there were
relatively few fires this time (about five),
it's not uncommon for fire to be a
significant secondary risk. While it was
terrible for the people whose homes
burned down, there could have been
many more.

There were also some landslides
underneath the buildings. Modern
construction is not going to prevent this
from happening.

Lessons to be learned

The 01/01/2024 earthquake was a serious
one, though nowhere near as serious as
the 2011 Tohoku earthquake. That said,
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we still learned some unpleasant lessons
and got a clear signal that Japan has to up
its game in terms of mitigating vulnerable
buildings. A lot of people were rendered
homeless by this event, yet the impacts
were all predictable. They've had decades
to think about solving these problems but
they failed to do so.

Now, that's not to say that we've done a
whole lot better in North America. Once
the big earthquake comes in California,
| think many more buildings have been
retrofitted there. California is doing a
better job of fixing its vulnerable
buildings.

The difference in Japan

When we think about earthquakes in
Japan, we tend to assume that the
Japanese are doing much better in terms
of new design that makes their buildings
more resilient than we do in Canada and
the United States. Unfortunately, that's
not the case.

Japan aims for life safety in a rare shaking,
meaning it's a success if you walk out alive
and the building doesn’t collapse onto
you. But, buildings don’t need to be total
economic losses, where many people are
suddenly homeless and many businesses
are suddenly displaced.

We can do better

While nobody’s doing any better in the
United States, Canada or New Zealand,
we could. And, it would cost us less in the
long run to make our buildings stronger,
stiffer and more resilient to earthquakes
than we currently do. We know what to
do, and how to do it.

| asked Dr. Porter about the kind of
foundation that would survive
liquefaction. He says it's either driven piles
or drilled piers and what we call a deep
foundation. The seven-story building that
fell over in Japan looks like it was on what
we call spread footings.

When you build with a deep foundation
and drive piles into the ground, it tends to
reduce the liquefaction potential, and it
means the building is founded below the
liquefiable soil level. The incremental cost
to create a deep foundation when
building in a seismic zone seems like a
good investment.

What can real estate practitioners
in residential resale do?

Dr. Porter has the following advice for
realtors: “If you're selling residential, my
advice is to get ahead of the disclosures.
Find out, before you put the house on the
market, whether it has unbraced cripple
walls or lacks foundation bolts. Find out in
advance with an inspection and solve the
problem before you list. | suspect that if
it's marketed well, it would pay for itself
and reduce the challenge of dealing with
a negotiation when the buyer does a
home inspection.”

How homeowners can reduce
seismic risk and maximize their
investment

Whether building on a pristine site or
modifying an existing structure, building
with seismic risk in mind makes sense.
It's often possible to retrofit a house for
greater resiliency at a relatively low cost.
Dr. Porter also references the ICLR
homeowner earthquake guide.

Not only do homeowners and their
families benefit from peace of mind, but if
they wait until disclosures and inspections
when they eventually sell, they may end
up giving up a lot more when the buyer
says no. | would suspect that in markets
where seismic risk is present, like
California, seismic retrofit has real

market value.

If your clients own mid-rise apartment
buildings, there are opportunities to
reduce risk there too. One of the most
common weaknesses in apartment
buildings is tuck-under parking.



This is where the ground
floor is like a basement,
with parking halfway
down and not many
walls. These structures
collapse in earthquakes.

Replace old

windows with
tempered glass or
use protective
window film

It's a relatively simple
retrofit to correct,
though not cheap -
probably costing about
$15,000-$20,000 per
unit. That said, the
problem in California is
so serious that some
communities are
mandating the retrofits.

Secure large furniture,
appliances and large flat
screen TVs to walls to
prevent them from toppling.

Reinforce and brace
masonry chimneys and
ensure that beds are
located away from a
chimney should it collapse.
=
ecure large pictures,
irrors and bulletin boards

1 to studs using screws.

Install a seismic natural [
gas shut-off valve on
your gas meter.

Another risk is the

Strengthen cripple walls with plywood
or strand board. Ensure the home is
properly anchored to its foundation

Brace your hot water
heater to prevent water
and natural gas leaks

aftermath of fire.

When the ground
shakes, gas lines and
water mains break.
When fires erupt, there are road
infrastructure disruptions, and if
firefighters can reach the fire, water
doesn't always flow. In addition to
strengthening buildings and improving
their resistance to seismic failure, there are
also opportunities to store water for
firefighting on-site, using large cisterns.

Source: ICLR

Maybe it's best that owners get ahead of
things rather than run the risk that they’ll
see a big earthquake collapse their
building. This can be an investment by a
landlord for a multi-unit rental or by a
condominium board. | would think this

is especially important if you've got a
client whose real estate portfolio is

not diversified.

This article originally appeared in Real Estate Magazine (January 9, 2024)

“Seismic risk reduction may be
the most important home
improvement they make”

| also reached out to Jessica Shoubridge,
founding ED of Understanding Risk BC,
who is an expert in natural hazard risk in
British Columbia. “This is a financial risk
that is not only important to individual
British Columbians like me who live in
the most gorgeous places in Canada, but
it is also considered a financial threat at
the national scale,” she says.

“Seismic risk is so catastrophic and
current efforts to address it and fund
seismic risk reduction are negligible in
comparison. For individuals whose largest
asset is their home, the opportunity for
seismic risk reduction may be the most
important home improvement they
make."”

New additions to ICLR’'s commercial loss control series

ICLR has added two new bulletins to its ‘Mind your
business’ series of commercial loss control bulletins with
all available for download in English and French here.

Roof drainage systems:
Maintenance checklist

From left to right, Roof drainage system: Maintenance checklist, % & 8 Y
Y o il -

and Roof-mounted equipment: Maintenance checklist.



https://www.iclr.org/commercial-insurer/

ICLR's Climate Resilience Centre set up at CatlQ’s Cat Connect 2024

All exhibits that make up ICLR’s Climate
Resilience Centre were set up at
Catastrophe Indices and Quantification
Inc. (CatlQ’s) Cat Connect 2024
conference, held at the Metro Toronto
Convention Centre February 6 and 7.

The event marked the second time that
the entire Centre went on the road and
appeared at a major insurance industry
event.

More than 300 conference attendees
were able to walk through the exhibit
hall at their leisure, watch demonstrations
and try some of the exhibits for
themselves.

Hands-on iPad kiosks and a wide array
of ICLR loss control material for
homes and businesses were also made
available to give attendees an
opportunity to bring the Institute’s
science and messaging back to their
respective companies.

Institute for Catastrophic Loss Reduction

Mission 30-34 Duncan Street Western University
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