IS-0279.a Lesson Summaries
SUMMARY
Lesson 5: Introduction to Determination of Hazards
Lesson 5 introduces the analyses that are required to determine both flood- and non-flood-related hazards that a building may be subject to.
Flood-Related Hazards
Base Flood Elevation
One of the first steps in assessing flood risk is to determine the base flood elevation (BFE) for a given property. The 1-percent-annual-chance floodplain depicted on Flood Insurance Rate Maps (FIRMs) can be used to determine the property’s location relative to the floodplain. If a detailed study was performed, the FIRM will also show cross sections.
Hydrostatic Force
Hydrostatic force (pressure) results from standing or slow-moving water surrounding a building. Flood depth is an important component of hydrostatic loading. Flood depth is also referred to as head.
Lateral hydrostatic forces increase linearly with depth
Vertical hydrostatic force (buoyancy) is related to the floodwater density of the volume of water that is displaced by a building
Hydrodynamic Force
Hydrodynamic forces result from the velocity of water that flows against or around a building. The key factors in determining hydrodynamic forces on a building are:
Velocity and flow directionality 
Orientation of the building relative to flow 
Building geometry
Depth of water
Impact loads are imposed on a building by objects carried by moving water. The magnitude of these loads is difficult to predict, but the loads must be accounted for in the design of retrofitting measures.
Non-Flood-Related Hazards
Wind Forces
Wind forces impose significant loads on a home and the structural elements of its foundation. The retrofit designer should maintain a continuous load path from the roof to the ground. A continuous load path starts at the point or surface where loads are applied, moves through the building, continues through the foundation, and ends where the loads are transferred to the soils that support the building.
FEMA P-55, Coastal Construction Manual, addresses the parameters for determining wind pressures as well as the main wind force resisting system (MWFRS) and the components and cladding (C&C) elements of structures. 
Seismic Forces
Seismic events can impose significant loads on buildings. Seismic forces may also trigger hazards such as landslides and soil liquefaction. The design and construction of a home for seismic loads include:
Proper design and anchoring of the foundation
Consideration of retrofit concerns for wood and masonry structures
For non-structural elements, methods include:
Anchoring and bracing fixtures, appliances, chimneys, tanks, cabinets, shelves, and other features
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Wildfires can occur virtually anywhere in the United States. The principal factors that influence the wildfire hazard are topography, availability of vegetative fuel, and weather. Some flood retrofitting measures, such as elevation, can increase a building’s vulnerability to wildfire. Exposed structural members such as joists and trusses should be properly protected.
For more information on mitigating against wildfire, refer to FEMA P-737, Home Builder’s Guide to Construction in Wildfire Zones. 
Geotechnical Parameters 
Geotechnical considerations are critical for selecting and designing foundation systems. Considerations include:
Bearing capacity: Maximum unit load that can be placed on a soil deposit without causing failure
Scour potential: Localized erosion caused by the loss of soil or sediment around flow obstructions
Frost potential: Soils expand (heave) when freezing, and the expansion can exert strong forces on foundation elements
Permeability: Affects the stability of soils and the need for seepage control measures
Shrink-swell potential: Soil backfills can continually shrink and swell depending on variations in water content, which can make them unstable
FEMA P-259 includes a Geotechnical Considerations Decision Matrix, which the designer can use to help identify situations in which soil conditions are not suitable for certain retrofitting options. 

