CE 4780 Section 1 – Hurricane Engineering II
Fall '02
COURSE OBJECTIVES AND TOPICS

Course Objectives:

The course objective is to provide students with a basic knowledge of effects of hurricanes, floods, and extreme wind events on buildings and other structures; for the students to be able to apply their knowledge to analyze these effects; and to select/create design alternatives to minimize these effects.  The specific student outcome objectives are:

· To have a basic understanding of hurricanes, floods, tornadoes, and other extreme wind events, including their causes, probabilities of occurrence, and geographic distribution

· To have a basic understanding of the interaction of these hazards with the built environment, including damage mechanisms.

· To understand the role of building codes and standards in determination of structural loads and resistances.

· Using first principles learned in fluid mechanics and hydraulic courses, in combination with methods in codes and standards, be able to develop environmental load estimates on a variety of buildings and other structures

· Apply principles first learned in structural analysis (such as tributary area and load path) to evaluate the effects of these environmental loads, such as uplift, lateral, and overturning forces and moments on components and main structural systems.

· To be able to select and/or create structural designs to successfully resist the lateral, uplift, and gravity load combinations caused by the hazards.

Assessment Methods:

Two exams and several homework assignments of varying size and scope will be used to assess student performance (see Course Information and Policies sheet for details).  Scope of homework assignments will range from load determination on a component or system, to an entire building or structure.  Assignments at exams will include computational and written components.

Continual Improvement

Results of feedback from student surveys at the end of the semester will be used to help improve the class for the next time it is offered, just as feedback from last semester will be incorporated into this term.

General Outline:

For each hazard, a similar outline will be followed, with depth of coverage varying as necessary.

•
Physics of Hazard

•
Interaction with Structures

•
Damage Mechanisms

•
Load Calculations

•
Good Design Practices

Course Topics 

INTRODUCTION (1+  weeks)

•
Hurricanes and other natural hazards, 

•
Treatment of hazards in building codes and standards

•
Loads and load combinations

DESIGN FOR WIND (7-8 weeks)

•
Extreme wind events (hurricanes, tornadoes, thunderstorms) and probabilities 

•
Wind-induced damage and damage mechanisms 

•
Wind characteristics, velocity profiles, exposure conditions, gust factors 

•
Calculation of wind loads, roof uplift, internal pressure 

•
Wind tunnel studies, pedestrian level winds, wind-induced motion 

•
Design for wind damage mitigation

DESIGN FOR FLOOD (4-5 weeks)

•
Flood hazards and probabilities

•
Flood-induced damage and damage mechanisms

•
Calculation of flood loads

•
Floodplain management and mapping 

•
Building code requirements, flood insurance regulations 

•
Flood resistant design and construction, retrofitting floodprone buildings

OTHER HAZARDS and MISCELLANEOUS TOPICS (1-2 weeks)

•
Rain loads, and rain-induced landslides

•
Hurricane evacuations

•
Applications of engineering to emergency management

•
Case studies of hurricanes and their impacts 

