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Preface






This book is considered a first book try to
cover everything about the structures failures. It was prepared
home owner, designer and contractor to know more about the reasons
of the structures failure. If you can diagnosis the problem, it
will be so easy to define the solution.

There are many reasons for structure collapse
as due to bad design or poor quality control during construction on
site or due to lake of maintenance which is usually happened in
residential building. The most home owner and some office building
are doing the run to fail approach in the maintenance. But for
industrial structure the integrity management system was
implemented and also there will be a competent staff to do the
regular maintenance through a plan.

There are many reasons for complete collapse
or failure and partial failure to the building so it is important
to take care about this investment.






I will do a free webinars to present a videos
about structure failures and also for my other topics, and I’m
willing for any discussion, keep in touch






Mohamed A. El-Reedy, Ph.D.

Email:elreedyma@gmail.com

www.elreedyman.tk

https://twitter.com/elreedyma

March, 2018





























































Content






Introduction

Probability of structure
failure

Structures failures

Sources of concrete structure
failure

Structures assessment












Introduction

The failure of any structure has a general
meaning that it is not doing its function, the simple forum is a
crack or deterioration that prevent the user to use the structure
as he afraid about his safety. The crises in case of the collapse
of the structure which is the consider a complete failure of the
structure. All the codes and standard concerning about preventing
the collapse of the building and also maintain the structure
serviceability within the permissible limit.

The failure is happened under main
circumstances, but in gene a maximum load and minimum strength if
it happened the failure will occur.

1.The
probability of structure failure

Foregoing, we find that loads when calculated
it from the codes or specifications will be taken as one value, but
in reality, it is a probabilistic distribution with range of
values. When calculating the member resistance capacity from code
equation, it provides us one value also, hence our calculation is
called deterministic calculation. If in case of taking every
parameter as variable presented by a probability distribution, the
member resistance capacity will be a probabilistic distribution and
the calculation method is called Probabilistic calculation.

From Figure (1) one can find that the probability of structure
failure occurs in the zone of intersection between the two curves
of load and resistance. The failure of structure may be a partial
collapse, total collapse or member failure, this failure happens as
the load value in its highest value and the strength in its lowest
value due to deterioration, bad quality control or in correct
design or mixing between different reasons.

From practical point of view, the load
increase, due to change mode of operation or there are load
increase in a certain period of time, as for example collecting all
furniture in one room for residential or administration building in
case of painting or the load increases in case of parties or load
cause suddenly as in case of earthquake.

The strength is weak due to usually bad
quality control during construction in case of new building or
concrete deterioration due to corrosion in the steel bars and
spalling concrete cover or cracks in concrete structure member in
old buildings.
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Figure ( 1 ) Probability of failure
diagram



2.
Structure failure


There are many structures failure worldwide
but here we just collect the famous structural failures and try to
find the reason for these failures. The below are different cases
studies.

Case study 1:

The below figure present inclination in a
building in Alexandria in 2017. The main reason of this building
failure is due to bad design as this location characteristic of bad
soil, so it is required to do a pile foundation but as cheap option
the designer use the raft foundation in addition to that increase
the number of the floors. After investigation this building is fall
after construction by a few years.


[image: tmp_1dec0462d19f393edf8e04d9e6b18424_lMhnEF_html_6430487f.png]

Fig.2 building collapse at Alexandria



Case Study 2:

There was a bridge collapsed in USA from Ten
years ago, the Interstate 35W bridge over the Mississippi River in
downtown Minneapolis collapsed, sending cars, trucks and even a
school bus that were crawling over it in bumper-to-bumper rush hour
traffic plummeting into the river below and onto the rocky shore.
As a result of this failure thirteen people were killed, 145 more
were injured, many of them seriously.

The bridge collapse sparked immediate calls
in Minnesota and across the country invest big in repairing and
replacing the nation's aging and crumbling infrastructure.

A decade later, experts say there have been
some improvements, but there are still tens of thousands of bridges
nationwide that need to be fixed or replaced.

In the immediate aftermath of the 35W bridge
collapse, the Minnesota Department of Transportation came under
intense scrutiny. The interstate highway bridge had been classified
as structurally deficient, meaning that it was aging and in need of
repair. In fact, some repair work was going on when it fell. And
the bridge was also rated as fracture critical, meaning the failure
of just one vital component could cause the whole bridge to
collapse.
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Fig. 3 Bridge collapse in USA



As per ASCE report,
on August 1, 2007, the results of the
investigation and conclusions of the analysis include that, The
thickness of gusset and the thickness of the side wall of the upper
chords were designed proportional to the bending moment solution of
a one-dimensional influence line analysis.

This fact reveals that the
undersized gusset plates are the consequence of a bias toward a
“one-dimensional model” in the original design that did not give
sufficient consideration to the effects of the forces from diagonal
truss members.

Although the bridge’s truss
structure was appropriately designed, the design of the node that
connected the floor members to the main truss-frame was inadequate
to effectively distribute live and dead loads. Consequently, the
local redundancy provided by the truss-cells was significantly
reduced.

A three-dimensional,
nonlinear, finite-element, computation-based load rating indicates
that some of the gusset plates had almost reached their yield limit
when the bridge experienced the design load condition. The bridge
was sustained by the additional safety margin provided by the
ultimate strength of the ductile steel that comprised the gusset
plates as per ASCE article (2010).




Case study 3:

This failure was happened in Israel during
wedding in 2001 which cause at least 24 people have been
killed, including a 3-year-old boy. More than 300 have been injured
and countless others remain trapped in the rubble.
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Fig. 4 hall wedding collapse


Sarne, who for years warned about the dangers
of Pal-Kal both before and after the Versailles tragedy, now
actually sounds more relaxed: "A building won't collapse due to
Pal-Kal construction alone, but due to a combination of
circumstances, such as in the Versailles disaster," he says.
"Pal-Kal doesn't fall by itself, only with help. The proof is that
hundreds of Pal-Kal buildings have been identified yet they aren't
constantly collapsing. They may not be up to standard and do pose a
certain risk, but they aren't collapsing." As per Haaretz journal
article dated May,23,2011.

So the new technique in design is risk of
failure so it needs more verifications before use.

Case study 4:

Bridge collapse in Egypt in 2014 due to lack
of maintenance as shown in Figure 1.5. As it is mature structure
and there is no clear maintenance plan. So the strength is very
weak with time which cause a failure in case of the load is the
same but the failure can be cause due to the maximum applied load
more than that was considered in the design.
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Fig. 5 Bridge collapse in Egypt


Case Study 5:

Collapse of building in 2007 the death toll from the collapse of a 12-storey residential
building in Egypt's Mediterranean city of Alexandria.

The building was home to between 40 and 50
people, but the accident happened in the morning after many
residents had left for work or school.

By investigation they found that the local
authorities had ordered the removal of the building's top two
floors in 1995 because they contravened building laws, but the
order was not carried out.

The authorities estimated that 25-30 people
were still beneath the debris.

The investigation revealed that construction
workers had been doing repairs on the first floor when the building
suddenly tilted and collapsed.

The source added the owner had built a
seven-storey building in 1982 without a permit and later secured a
license, but had then illegally built an additional five
stories.

The authorities had issued at least two
orders for renovation work to be done on the building, but it was
not carried out.

Streets leading to the site of the collapse
were sealed




































































































3. Sources of
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4. Structure
assessment
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