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On May 5™, 2014, a 6.3 Magnitude earthquake occurred in Mae Lao, Chiangrai Province.
The earthquake created a large-scale effect on people and buildings in the surrounding areas
of the epicenter especially in Phan, Suay, and Mae Lao districts. A number of buildings were
significantly damaged particularly for small buildings such as commercial and residential

buildings, houses, schools, hospitals etc.

This research focuses on a systematic study of the engineering aspects learned from observing
the damages from Mae Loa earthquake. The research aims at extending engineering
technology to non-engineered buildings which are the majority of the building stock used in

the provinces. This research consists of four main parts as follows.

Part 1: This part focuses on masonry infill walls and their effects on the response of
buildings designed according to Thai standard and practices. The study includes testing of
masonry prisms to find engineering properties of different types of infill bricks. The study also
includes large-scaled testing of RC frame to investigate the interaction between the infill wall

and the surrounding frame.

Part 2: This part aims at utilizing the infill walls as part of the load carrying mechanism
in older, existing, buildings. This part includes investigating a method to strengthen existing

frames with infill walls using large-scaled testing of RC frame with strengthened infill wall.

Part 3: This part focuses on analytical study to investicate performance of small
buildings under earthquake effects. The analysis focuses on the effects of infill walls on small

buildings commonly found in Thailand.
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Part 4: This part focuses on non-engineered buildings especially on the performance

of non-compliance RC columns commonly found in this type of buildings. This part includes

investigating a low-cost, easy-to-apply, method to retrofit this type of columns.

The key findings from this study include:

1.

Masonry infill walls can increase the lateral strength of a frame and could be utilized
to enhance the performance of small buildings. However provisions must be made in
order to prevent failure modes that can affect the safety of the buildings

For a newly designed building, the test indicated that the current design standard and
provisions can result in a frame with adequate strength and ductility to resist moderate
earthquakes. However the current standard and provisions may still not be adequate
to prevent undesirable failure modes resulting from the interaction between infill walls
and the surrounding RC frames. Therefore modifications should be made to the current
provisions to consider the interaction between the infill walls and the surrounding
frames

For existing frames, infill walls could be strengthened to increase the strength and
ductility of the frame. One of the methods that can be used to strengthened RC frame
with infill walls is by using expanded metal sheet. Laboratory test indicated that a
frame with strengthened infill walls had increased strength and ductility. The expanded
metal sheet can also reduce cracking in the infill wall.

Based on a building survey conducted in Mae Loa district, it was found that most of
the columns in small buildings have inadequate amount of steel reinforcement. The
amount of rebars is normally less than what is specified in the building codes. The
concrete is also sub-standard. The test found that these columns may have
inadequate ductility. One of the ways to strengthen or retrofit these columns is by
using the glass fibers. The glass fibers can be wrapped around the columns to increase

confinement, strength, and ductility.

Based on the results of these studies the current code provisions can be modified to

include the interaction between the frames and infill walls. In addition, methods to

strengthen the infill walls and the non-engineered columns were also provided in the form

of a manual of practice for future applications.

Key Words  Infill walls, earthquakes, seismic design, seismic retrofitting, non-engineerf

buildings



