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Pre-disaster Risk Assessment
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Course Description

Process presented to evaluate facilities located 
in high natural hazard, low income regions to 
determine their natural hazard exposure. 
Measures to mitigate observed vulnerabilities 
with local labor and resources will also be 
presented. EMI’s clients provided with the 
results of such an assessment can then take 
positive steps to reduce injuries and loss of 
lives as well as damage to their facilities, when 
a major natural hazard occurs. 



2019 EMI Conference connect | train | inspire
#EMIConference19

Learning Objectives

1. Learn how to find resources to determine the 
probability and magnitude of earthquakes and 
high winds

2. Learn how the physical and geological elements 
of the region can affect the severity of damaging 
natural hazard events

3. Learn how to safely, methodically, and efficiently 
assess existing structures for vulnerabilities to a 
variety of natural hazards.

4. Learn methods to mitigate common 
vulnerabilities using local labor and resources.
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Introductions 
Professional
M.S. in Structural Engineering University of 
California, Berkeley
B.S. in Civil Engineering, Colorado State 
University
Registered California Structural Engineer
• 10 years as sole-proprietor of structural 

consulting firm 
• 25 years in earthquake consulting firms
• Perform EQ risk evaluations worldwide
• Post-EQ recovery assistance 
• 8 years in nuclear industry

Ministries
Kairos Prison Ministries
18 years on Church mission committee

EMI
First volunteered on EMI project in 2012
Participated in 2 EMI design projects and
4 EMI disaster response teams

Family
Married 42 years to Linda with two
married children and five grandchildren
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EMI volunteers contribute to a world of hope:

• Providing economical and sustainable master plans and 
designs for those in need around the world

• Providing technical expertise to impacted communities 
struck by natural disasters

• Performing risk assessments of facilities located in 
high hazard regions

DESIGNING A WORLD OF HOPE
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WHAT IS A PRE-HAZARD RISK ASSESSMENT?

An evaluation of multiple facilities in a 
high natural hazard region to determine 
the facilities’ vulnerabilities which 
coupled with the hazard defines the 
facilities risk, i.e.:

RISK = HAZARD + VULNERABILITY
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World Poverty Map
Percentage of people living on less than $3.10 per day

EMI CLIENTS
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World Natural Hazard Map

EMI CLIENTS
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Risk Assessment Procedure

Determine the natural hazards:
• Wind
• Earthquake
• Snow
• Flooding

Assess the vulnerability of the facilities
• Type of construction
• Quality of construction
• Lateral force-resisting system
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Tropical Hurricanes
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Tropical Hurricanes
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Wind Hazard Scales
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Wind Hazard Scales
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Tropical Cyclone Map of Wind Speeds 
(3-sec gusts) with a 100-year return period

Mapping the Wind Hazard of Global Tropical Cyclones with Parametric Wind Field Models by 
Considering the Effects of Local Factorsm by Chenyan Tan and Weihua Feng
International Journal of Disaster Risk Science
March 2018, Volume 9, Issue 1, pp 86–99

Probability of High Winds
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Local Topographic Effect
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Earthquake Hazards
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Probability of Hazard
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Demand Modifiers by Risk Category
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Example Earthquake Risk Assessment

Earthquake Risk Assessment
of

Compassion International Partner Facilities

Located in Northeast Haiti
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Earthquake Hazard

Tectonic Plates in Caribbean
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Earthquake Hazard

Hispaniola Fault Map 
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Peak Ground Acceleration 

(10% Probability of Exceedence in 50 years)

Earthquake Hazard Probability
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1. Draw a site map roughly to 
scale with north arrow

2. Identify project site name 
and client ID number

3. Assign ID numbers to each 
building

4. Identify function of each 
building (e.g. school, 
church, project building).

5. Identify no. of stories on 
map

PROJECT SITE OBJECTIVES
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1.Take pictures of front, side, 
and rear if possible

2.Determine lateral load 
system

3.Identify vulnerabilities
4.Assign vulnerability rating
5.Identify retrofits to mitigate 

vulnerabilities

OBJECTIVES FOR EACH BUILDING
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Confirm that:
1. Site objectives met
2. Individual building objectives met
3. Vulnerability and retrofit conclusions identified for 

each building, as applicable

PRIOR TO LEAVING SITE
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Common Construction
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Common Construction
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Common Construction
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Common Construction



2019 EMI Conference connect | train | inspire
#EMIConference19

Common Construction
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Common Construction
School Building
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Common Construction
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 Too many window and door openings

 Walls not confined

 Walls not well distributed

 Heavy walls with light roofs

 No horizontal stiffness in roof (i.e. no 

diaphragm)

 Gable ends

 Heavy ornamentation

 Spindly columns

Common Vulnerabilities
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Confined Masonry
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Confined Masonry
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Lack of Roof Diaphragm
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Gable Ends
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Add diagonal Bracing



2019 EMI Conference connect | train | inspire
#EMIConference19

Poor Roof-to-Wall Connections
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Figure C4 (a)

School Retrofit - Plan View 

NEW CONCRETE 

BLOCK 

PARTITION 

WALLS

NEW CONCRETE TIE-

BEAM

NEW 

CONCRETE

TIE-BEAM

Figure C-4 (b)

School Retrofit – Section View 

Add Cross Walls & Ties
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Report Format
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Report Format
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Report Format
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(a) (b)

(d)

(c)

Figure C6

Examples of Observed Wall Cracks

Repair Cracks
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Risk = Hazard + Vulnerabilty
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Seismic Risk Rating
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Report Results
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Report Results
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Conclusion

A report has been provided to the client listing:
• All their facilities
• The Hazard at each facility
• Observed vulnerabilities at each building
• A risk rating for each building

Also provided are retrofit techniques to address 
common vulnerabilities


