3-days Course

on

Seismic Design and Retrofit of Masonry Buildings

Objective

Introduce concepts of seismic design and retrofitting techniques of unreinforced and reinforced masonry to structural engineers. Seismic load demand, seismic design philosophy and design limit states will be introduced. The course will enable engineer to design new reinforced masonry buildings in moderate and high seismic areas and to evaluate and retrofit existing unreinforced nad reinforced masonry buildings.

Course Outline

Day 1

Introduction and historical background   




1 hr

Traditional and contemporary masonry building systems


1 hr

Earthquake effects on buildings





1 hr

Design earthquake and  seismic load calculations



1 hr

Seismic design philosophy and structural ductility



1 hr

Properties of masonry materials





1 hr

Mechanics of masonry assemblages





1 hr

Day 2

Cyclic behavior of flexural walls under out-of-plane loads


1 hr

Cyclic behavior of shear walls under in-plane loads



1 hr

Flexural and shear design of URM and RM  flexural walls


1.5 hrs

Flexural and shear design of URM and RM shear walls


1.5 hrs

Seismic response and design  of URM and RM buildings


2.0 hrs

Day 3

Evaluation procedures for seismic performance of existing buildings
1.5 hr

Investigation procedures- condition survey and field tests


1.5 hrs

Investigation procedures- analytical and numerical modeling

1.5 hrs

Decision-making and retrofit strategies




1.0 hr

Retrofit techniques







1.5 hrs

Who should attend ?

Design engineers, research engineers, graduate students in civil and architectural engineering, faculty professors who are interested in doing research in masonry and in introducing masonry design in civil engineering curricula and building and code officials

Deliverables

· Understanding the behavior of masonry materials, elements and systems

· Understanding earthquake effects on buildings and seismic design philosophies

- Familiarization with codes provisions for seismic loads and design      methodologies

- Gaining information to help in design and construction of new loadbearing  masonry structures

· Gaining experience in evaluation and seismic retrofit of existing structures

· Hands-on experience in using computer codes in analysis of loadbearing masonry buildings

Outcomes

1- Improving the knowledge base of professional engineers in the analysis, design and retrofit of contemporary loadbearing masonry buildings based on the new building code.

2- Introducing the subject of masonry research and education to junior faculty professors in Turkish universities. This will help then implementing this subject in the undergraduate and graduate curriculum. The outcome is graduating Turkish engineers familiar with masonry design and construction.

Instructor

Dr. Ahmad A. Hamid is a Professor and Director of the Masonry Research Laboratory since 1982. He is also an Adjunct professor and Research Associate, Center for Effective Design of Structures, McMaster University in Canada. Dr. Hamid has over 35 years experience in teaching, research and consulting in the area of masonry structures in the US , Canada and the Middle East with emphasis in seismic design  of masonry structures, properties and mechanics of masonry elements and building envelope design.  Dr. Hamid is a Co- Founder and Principal of Tri-State Engineering Services in Paoli, PA specialized in forensic engineering and failure investigation of concrete and masonry buildings.  He has been a consultant to many private and government organizations including the Nuclear Regulatory Commission of the US, the Egyptian Ministry of Housing and Urban Development and the Egyptian Supreme Council of Antiquities. He has over 250 publications in the area of masonry and has awarded over $2.0 M for masonry research in the United States.  Dr. Hamid is a co-author of the textbook entitled” Masonry Structures: Behavior and design” published by Prentice-Hall in 1993 and by The Masonry society in 1999. He is currently working on the third American edition of the book sponsored by the Masonry Research Council and the first Canadian edition sponsored by Canada Masonry Center. This book is considered the most authentic reference in masonry and is used as a design reference by thousands of engineers and as a textbook in over 50 universities world-wide.

