




Goals: 

 1) Prepare families & homes for multiple natural hazards 

      2) Reduce risk to property and lives  

Part 1 – Introduction – Completed, February 2024

Part 2 - Hazard Science – History and Risk -  Completed

Part 3 – Emergency Supplies & Evacuation Planning – In 

Development – Completed after March-April 2023 Field Visit

Part 4 – Hazard Mitigation – Home Strengthening & Retrofit – 

Completed, December 2023



Typhoon History in FSM



Plan for: 1) Erosion/Scour, 2) Storm Surge/Wave Inundation, 3) 

Flooding and 4) Wind 

Important for: A) Emergency/Evacuation Planning, B) Siting, 

C) Mitigation during Building or Retrofit 







The flow of 

emergency 

information from 

the DCO to the 

Mayor in 

Tafunsak 

Municipality, 

Kosrae.  Similar 

flow of 

information in 

Pohnpei and 

Chuuk 

In Yap, each municipality is different and DCO may contact Mayor, Chief, 

series of Chiefs or other community leader. Communication Plan being 

worked on for each municipality with DCO, IOM and Catholic Relief 

Services. Encourage residents to be involved in creating plan.  





At Tufunsak Elementary School   



Important 

Features of 

an Ideal 

Emergency 

Shelter!





With Principal Eterny Edwin 



Concrete - Masonry Walls & Concrete Roof Concrete- Masonry Walls & Wood Framed 

Roof & Metal Corrugated Roof 

Wood Walls (studs) & Wood Framed Roof - 

Metal Corrugated Roof 

Wood Walls (T1-11), Wood Framed Roof & 

Metal Corrugated Roof 

Part 4 – Protecting the Home 



Concrete – CMU Walls 

strong - Metal Corrugated 

Roof damaged by Typhoon 

Wutip

Concrete – CMU Walls 

strong - Metal Corrugated 

Roof damaged by Typhoon – 

Roof weakened by 

Corrosion 





Which is older? Left or Right side??

4-5 years
Galvalume – Galvanized 

metal roof.

6-7 years



Galvalume – registered trademark of BIEC 

Zincalume – registered trademark of Bluescope Ltd.

Producers need to be licensed. 

Both have mixture of 55% Aluminum, 43% Zinc and 1.5% Silica 

which coats the metal roofing 

Projected to outlast galvanized sheet by 9X  - Some roofs over 50 

years.  Warranty over 20 years. 

From Michelle Vondran Steelscape



flyingroof

Hurricane Iniki-- 1992

90-95 mph winds



When rebuild – do stronger

1. Trusses or rafters decrease spacing – 2 ft.

2. Tie with Simpson MSTM/HSTM strap

3. Plywood deck – 5/8?

4. Tie roof with umbrella washer screws



Wood Construction Catalogue 2024-2025 – page  267



Depending on 

roof to wall 

configuration, 

use 

appropriate tie.



Structural Bond Beam

Closer Spacing of 

Trusses and Rafters

Anchor 

Top 

Plate

Hurricane 

Clips

Use 

Screws and 

Washers to 

Tie Roof to 

Purlins and 

Rafters



FEMA Guidance for Metal Corrugated Roof up to 165 MPH 



Some of the prescriptive 

measures could be applicable to 

new houses in States with 

greater typhoon risk.  Initially as 

guidance. 

E.g., wall thickness equal to 

or greater than 8 inches, size 

of bond beam greater than 8” 

depth, rebar equal to or 

greater than #5. 



Tie Down The House – Roof to Foundation  

Externally

And

/Or

A

B

C

E

D

Courtesy of 

Simpson Strong-Tie

Internally



Tie Down The House – Roof to Foundation  

A

B

C

E

D

Courtesy of 

Simpson Strong-Tie



Accordion 

Shutters for Home 



Green – Can 
shelter in place 
provided the 
house has the 
features 
already built in 
or added as a 
retrofit. See 
part 4 of this 
Handbook for 
relevant 
retrofits.  
Orange – The 
structure is 
stronger with 
the features 
already in or 
added as a 
retrofit, but 
there is still 
risk, especially 
as the wind 
strength 
increases.  If in 
doubt go to a 
public 
emergency 
shelter with 
the features in 
Table 3-2.  Red 
– Do not 
shelter in 
place. Go to a 
public 
emergency 
shelter with 
the features in 
Table 3-2. 



Partners

• Ace Hardware (Kosrae, Phonpei, Chuuk)

• Catholic Relief Services

• Chuuk Disaster and Emergency Operations Center

• EMI Hardware

• FSM – Dept. Environment, Climate Change & 
Emergency Manag.

• FSM - Telecommunications

• International Office for Migration 

• International Tsunami Information Center

• Governor’s Office – Disaster Coordinating Officers - All 
States 

• NOAA National Weather Service, Weather Forecast 
Office Guam

• Weather Service Offices – All States

• Pohnpei State Department of Public Safety 

• Pohnpei Hardware

• Shigeto Corporation

• Simpson Strong-Tie 

• United States Embassy

• United States Geological Survey 

• University of Hawaii - Sea Grant College Program

• USAID

• WAAB Do It Best

• Yap Office of Planning and Budget; Dept. of Education, 
& EPA

• Yap Cooperative Association
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