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Introduction

ÂThe challenges to improving the seismic performance of 

existing buildings and other structures are as broad and varied 

as the individual structures themselves. Buildings are the 

backbone of the world's infrastructure - they house our families 

and businesses, provide emergency shelter, provide places for 

education, enable our industries, and bring about an improved 

standard of living for people throughout the world.  However, 

despite the fact that Padang and surrounding cities are located 

on one of the most powerful earthquake areas in the world, the 

vast majority of buildings are not seismic resistant.  
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Rebuilding The Right Way

Â The residents of Sumatra continue to learn lessons in the destructive 
forces of nature.  The country can no longer afford the costs of the 
economic aftermath of natural disasters such as earthquakes.  Now is 
the time to rebuild the cities bigger, better and stronger than before, and 
the people agree.  The tragic loss of life, the tremendous cost of the lost 
infrastructure, and the damage to the economy must stop.  

The LSI Group is able to assist.  Our group has the ability to facilitate and/or provide the 
following services to the area:

Â Structural steel - currently steel is sourced locally however with the extent of damage 
done to the area even local suppliers cannot keep up with the growing demand.  Our 
company sources steel from nearby countries to keep material costs low and delivery 
speed high.

Â Seismic resistant construction consultation ïbuilding were not built to resist strong 
earthquakes.  We are able to help field a team of professionals to direct and train 
organizations to use tried and true building techniques for a stronger infrastructure.
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Deconstruction

Â On site cement crushers allow the 
demolished concrete to be reused as 
type 1 crushed aggregate either as a 
piling mat for ground stabilization or 
as aggregate in the mixing of concrete

Â Timber waste can be shredded using 
specialist timber shredders and 
composted, or used to form 
manufactured timber boards, such as 
MDF or Chipboard.

Â Structural steel components of a 
structure can be either reused in a 
new structure or can be recycled into 
new structural steel components
unless its integrity was compromised 
by the earthquake. Reuse is not 
recommended. 
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Benefits of Structural Steel

Â New steel beams come with 
tracing numbers from the mill.  
This number verifies it load 
strength and properties to protect 
against any future problems. 

Â Large steel suppliers exist nearby 
Padang for easy transport.

Â Only certain grades of steel are 
recommended for seismic 
resistant construction.

Â Padang can more quickly rebuild 
if supplies are readily available.
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2009 Sumatra earthquakes facts 

The September 2009 Sumatra earthquake occurred just off the 

southern coast of Sumatra, Indonesia. The major shock hit at 

17:16:10 local time on September 30, 2009

Â 7.6 maganatude earthquake 

Â Epicenter was 45 kilometres (28 mi) west-northwest of Padang

Â Death-toll estimates could be higher than 3,000 

Â Government confirmed 1,115 dead and 2,902 injured

Â The most deaths occurred in the areas of Padang, Pariaman, Agam

Â Nearly 300,000 buildings were damaged

Â An estimated 1,250,000 people have been affected
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Background

Â The whole of Indonesia is 
situated within a zone of high 
seismic activity known as the 
"Pacific Ring of Fire".   

Â Along the Sunda megathrust, the 
Indo-Australian Plate is being 
subducted beneath the Eurasian 
plate. This area produces 
ñmegathrust earthquakesò which 
are among the world's largest, 
with tremors that can exceed 9.0!  

Â Currently the Sumatran segment 
is experiencing a period of 
increased activity that began with 
the catastrophic 2004 Indian 
Ocean Earthquake. 



+

© November 2009 | the LSI Group



+

© November 2009 | the LSI Group



+

© November 2009 | the LSI Group



+

© November 2009 | the LSI Group



© November 2009 | the LSI Group

Seismic Design Principles

ÂThe principles and strategies of seismic design and 

construction are applied in a systematic approach that matches 

an appropriate response to specific conditions through the 

following major steps:

1. Analyze Site Conditions

2. Establish Seismic Design Objectives

3. Select/Design Appropriate Structural Systems

Specifics on each of these steps are readily available. Including site evaluation, design specifications, and 

construction methods. Visit www.lsigroup.org for more documents on this.

http://www.lsigroup.org
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Pitfalls of Faulty Construction

Â Tacoma Narrows Bridge, 
Washington State, USA

Â 3rd longest Suspension bridge

Â Faulty design and construction 
led to catastrophic vibrational 
failure in November, 1940

http://upload.wikimedia.org/wikipedia/en/2/2e/Image-Tacoma_Narrows_Bridge1.gif
http://upload.wikimedia.org/wikipedia/en/5/5c/TacomaNarrowsBridgeCollapse_in_color.jpg
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Case Study: Alto Mayo, Peru

Â Earthquake prone region in 

Peru

Â Concrete foundations for 

greater stability

Â Careful jointing between 

columns and beams to improve 

structural integrity

Â Lightweight metal sheet roofing 

to reduce danger of falling tiles

Â Structures withstood 1992 

quake
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Building Safer Structures 

Â On October 17, 1989, the magnitude 
7.1 Loma Prieta earthquake struck the 
Santa Cruz Mountains in central 
California. Sixty miles away, in 
downtown San Francisco, the 
Transamerica Pyramid was hit. The 
49-story office building shook for more 
than a minute. The U.S. Geological 
Survey (USGS) instruments, installed 
years earlier, showed that the top floor 
swayed more than 1 foot from side to 
side. This famous San Francisco 
landmark had been designed to 
withstand even greater earthquake 
stresses, and that design worked as 
planned during the earthquake. 


