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Forum Educates for Resilient Construction

The event also served as the launchpad for the Coalition’s
new Make America Resilient Again (MARA) campaign,
aimed at ensuring resiliency standards are prioritized
when designing the future of U.S. infrastructure. View the
Make America Resilient Again VIDEO.

NCMA eNews June 15, 2017 - https://forum.buildstrongamerica.com/
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FIG. 1. U.5. 2017 BILLION-DOLLAR WEATHER AND CLIMATE DISASTERS MAP.
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| THE REAL VALUE OF RESILIENT CONSTRUCTION | PORTLAND CEMENT ASSOCIATION | WWW.CEMENT.ORG |

The Real Value of Resilient Construction, May 2019 — Cement.org
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FIG. 2. Resilient construction can save money.
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For every $1 spent on resilient
building and construction,

YOU SAVE $6 IN - 78
RECOVERY COSTS - e

* National Institute of Building Sciences

Disaster Resilience: Stronger and reinforced homes
using concrete will stand up better to high winds

The Real Value of Resilient Construction, May 2019 — Cement.org
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TABLE 1: COMPARISON OF RESILIENCE CHARACTERISTICS BY STRUCTURAL SYSTEM

Structural system Resistant to penetration | Non-combustible Resistantto | Flood Mold and pest
by wind-borne debris (2-4-hour fire resistance) storm surge resistant resistant
C oncre >

Precast concrete*

Insulating concrete forms (|

Insulated panels (ICP)*

frame

Manufactured wood/mass timber

The Real Value of Resilient Construction, May 2019 — Cement.org
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PRODUCER PRICE INDICES - COMPETITIVE BUILDING MATERIALS

(BASE: 2009 = 100)
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FIG. 4. Cost of lumber has incr than 50% since 2009 levels. As shown
here, lumber prices experie fluctuations than concrete, which has very
stable prices over long time periods, making it easier to estimate construction costs.

The Real Value of Resilient Construction, May 2019 — Cement.org
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Structure Fires

March 2017
Raleigh, SC

11 i ys-building-i igh/1804792/
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LA Times — http:llwww.trbimg.com/img-549{7923/turbine/la-me-ln-iﬁves’tig‘ators» Sonclude-massive-downtown-la-fire-was-arson-20141218

December 2014
Los Angeles, CA
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http://newyork.cbslocal.com/photo-galleries/2015/01/21/fire-rages-in-edgewater-n-j/

January 2015
Edgewater, NJ
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Wildfires

http://lwww.denverpost.com/recommendedici_20935254
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Wildfires

This map shows locations that
experienced wildfires greater
than 250 acres, from 1980 to
2003.

Credit: Bureau of Land
Management/U.S. Forest
Service/U.S. Fish and Wildlife
Service/Bureau of Indian
Affairs/National Park Service/lUSGS

http://lwww.nasa opstory/ ildfire_threat.html
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TORNADO TRACKS

nal Anrual Tol

http://uxblog.idvsolutions.com/2012/05/tornado-tracks.html
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Figure 1. Design Wind Speed Map
for Community Shelters*
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Tornado Shelters
CODE REVISIONS IN THE 2015 IBC

Corey Schultz, AIA, LEED AP BD+C

Tornado Shelter Code Revisions in the 2015 IBC, Corey Schultz, AIA, LEEDAP BD+C, SMART|dynamics of masonry, V2.6 2016
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Tornados
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Common Building

Stronger Building

Amount of Vertical
Reinforcement

Contained #4 vertical
reinforcement on both
sides of openings and in
the corners

Added #4 vertical
reinforcement at a
maximum spacing of 8’
on center along all walls

Connection of the

bond beam to the

vertical wall steel
(Primary failure area)

No hook bars extended
into the bond beam. The
vertical bars were allowed
to extend into the bottom
of the bond beam 1/4”

90° hook bars extended
fully into the bond beam
and extended down into
the wall to lap with the
vertical wall steel

Corner bars for
continuity of
reinforcement in bond
beams around corners

No corner bars were used
in bond beams

Corner bars in bond
beams were used to fully
connect the walls
together at the top
corners

Bond Beam Depth

Used an 8” deep bond
beam at the top of the
wall

The bond beam depth
was increased to 16” (two
courses). Both courses
contained (2) #4 bars in
the top of each course

Lateral Bracing of Top of Wall, Don Beers, PE, SMART|dynamics of masonry, Vol. 1 No. 4 (2014)
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Steel beam

Grouted base plate with
2 hooked anchor bolts [ ) 3

Wind upiift

A

Slab reinforcement

2 Steel beam

weided to base plate - B ol ok Tow o e

2 horizontal reinforcing bars
NOTE: A single bond beam will
be adequate in most cases.
Use a double bond beam when
large wall openings are present.
Verical reinforcement

Horizontal joint reinforcing
every other course

Overtap for reinforcing steel
determined from uplift and
lateral wind loads

with Masonry Code

Figure 3 - Continous Load Path

Lap splice in accordance —

O~0~0 Continuous load path

1. Uplift pressures act on roof.
Slab reinforcement transfers
load through slab.

2. Studs on top flange of I-beam
transfer loads 10 steel beam.

3. Anchor plate is welded 10 steel
beam. Hook bolt or stud
transfers load to bond beam.

4. Vertical wall reinforcement
transfers load through wall

5. Wall reinforcement overlaps
foundation reinforcement 1o
cary loads into foundation.

. Foundation distributes load
and transters forces 10 ground.

— Hook vertical bars
in foundation

Tornado Shelter Code Revisions in the 2015 IBC, Corey Schultz, AIA, LEEDAP BD+C, SMART|dynamics of masonry, V2.6 2016
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Tornados

Fairborn Primary to be first school in Ohio with tornado shelter to fit 1,200
students.

The buildingitself will be secure eno here it will sustain 250 mph winds.

Bt

http: i i / [fairborn-primary-to-be-first-school-in-ohio-with-tori helter-to-fit-1200-students
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http://lwww.tor i Yproj
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Tornados

WWW.spc.noaa.

p: .tor ypr

21

The Masonry Advantage

@WHMASONRY

Institute of Michigan

WWW.spc.noaa.

2 - F5 Tornados
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21 - F4 Tornados

Www.spc.noaa. and http:, tor i yproj

23

The Masonry Advantage

@WHMASONRY

Institute of Michigan

46 - F3 Tornados

www.spc.noaa.goviwcm/#data and http://www.tor i Yproj tor
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218 - F2 Tornados

WWW.spc.noaa.
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418 - F1 Tornados

www.spc.noaa.goviwcm/#data and http://www.tor i Yproj tor
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344 - FO Tornados

WWW.spc.noaa.
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Tornados
Number Fatalities | Injuries
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Hurricanes

Hurricane Winds

1886 - 1996

/N States
[ County Boundaries

Hurricane Zones
0 - 59 niph

B 60 - 74 mph
75 -89 mph

Bl =920 mph

0 1000 2000 Miles

Copyright 1997 EDgeTech America, Inc.

p: i gi pHurriZone.htm
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Hurricane Michael

https://www.nytimes.com/2018/10/14 il i florid. ico-beach-h .html
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