Conversation

Cost-efficient Earthquake Resistance

eon Plett is managing
principal of RJC Engin-
eers’ structural engin—
eering team in Victoria.
Their provincial level of
designation differs from elsewhere,
due to the complex engineering re-
quired to address the region’s risk of
earthquakes. And as seismic codes
continue to evolve to ensure new
buildings are more resilient, they
face the challenge of keeping costs
reasonable, during a housing crisis.

Why are seismic codes
changing?

As we gain more information about
the geological record in this region,
we find out there have been more
frequent earthquakes over the course
of history than previously thought,
which increases their probability
today. Newly discovered faults fur-
ther increase risk. Modern building
designs are based on these updated
seismic hazards.

In addition to the Cascadia fault
that runs all the way down the west
coast, the more recently discovered
Devil’s Mountain Leech River fault
extends from southwestern Vancou-
ver Island into the Strait of Georgia
over to northwest Washington State.
It runs right through the most popu-
lated areas of southern Vancouver

Island, including Victoria.
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safer. Simplifying the built form can

Those hazards feed into the re-
sponse spectrum, which measures
the risk of ground shaking to our
buildings.

How does that affect your work?
It changes the magnitude of what we
need to do for new buildings. We
resist seismic forces primarily
through the use of shear walls or
bracing. These structural elements
must become larger and more num-
erous to resist more force, which in
turn requires a larger foundation, all
of which increases the building’s
structural cost.

In a residential tower with a
concrete core for stairs and eleva-
tors, that core’s walls must now be
30% to 70% thicker, depending on
site class (i.e. based on soil and other
geological conditions). A 1-m thick
wall in the old code could become a
1.5-m thick wall in the new code,
which adds to the cost and reduces
occupiable floor area. Such incre-
mental costs have a significant im-
pact during a housing crisis.

So, how can you make safety
affordable?

As structural engineers, it is very
important to try to guide the design
process early on, to develop building
forms that are naturally resilient and
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30%

A mass-timber
tower is 30% lighter
thana concrete
tower, reducing the
shear wallsand
foundation,

Eight storeys of
affordable housing
top the new Victoria
Fire Station No. 1,
which is designed to
ensure immediate
post-disaster
occupancy.

offset costs.

Also, a lighter building
is safer in a quake. The
forces on a building come
from its own inertia—i.e.
a heavy building wants to
stay where it already is—
versus ground move-
ment. When we make a
building lighter, we re-
duce the seismic forces
on it, so it requires less bracing, sav-
ing costs.

In midrise woodframe, for ex-
ample, rather than use a concrete
topping for acoustics—which can
account for half the weight of the
structure—we try to address acous-
tics through sprung ceilings and re-
silient floormats.

A mass-timber tower is 30% light-
er than a concrete tower, reducing
the shear walls and foundation,
which offsets the additional cost of
the building material. We also have
more sophisticated design software
and technology today and contract-
ors can use higher-strength concrete
and steel to limit the costs of seismic
safety measures.

In most cases, we design for antici-
pated loads in scenarios where
people will escape with their lives,
but there will be enough damage that
the building will be not occupiable
post-quake. We did recently work on
a unique project, however, the new
Victoria Fire Station No. 1, which due
to its purpose was designed in ac-
cordance with the post-disaster occu-
pancy requirements of the 2018 B.C.
Building Code and the 2015 National
Building Code of Canada (NBCC).

There are eight storeys of afford-
able social housing above the
four-storey fire hall and two levels of
underground parking. Those are the
safest residential units in the city!
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