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Going back to general cases, we can mention as unsettling
causes: the building’s age, thermal and moisture variations and
atmospheric agents, which will cause a faster and deeper
decaying process the more exposed are the building materials
to them. Also, ground cave ins or thrustings will sometimes
lead the masonry to severely crumble, and overloads will lead
to serious structural dislocations if there are not enough
retaining structures or they are built with unsuitable or poorly

connected materials. For example, uniform or differential

foundations cave ins, are usually caused by the building laying
plane depression, either due to foundations reaching the
maximum soil bearing capacity or by distortions linked to the
ground own deformability. Ground cave ins and consequent
stress redistributions between it and the structure, can be
classified as follow:

- cave in due to loads directly conveyed by the building;

- cave in due to load variations on swrounding areas

(excavation works);

- cave umrelated to loads directly conveyed by the

building to the ground, but due to, for example, nearby

aquifers or any dynamic effects.
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- soil liquefaction due to seepages;

- landslides;
- floods;

- debris flows;

- earthquakes.

1.1.2 Cracks due to Landslides and Floods

The effec
building,
earthqual
subject’s
separate
photogra

raise awal

ts caused by landslides, debris flows and floods, on a
in the worst-case scenario, can be as serious as
es” ones. Because of the vast records range and the
complexity, its detailed description deserves a
treatise, hence why what will follow here is just
hic records from our professional archives, aiming to

reness on the subject.

It is clear that, when a landslide or flood event hits a building

marginall

structural

ly, it will be possible to assess the cracks pattern and

dislocations and, accordingly, intervene; on the other

hand, when the building has been entirely affected by the

disaster, the effects will be so severe, to the point that a collapse

is inevita

le, hence, there will be no possible intervention.
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Debris flow at Scaletta Zanclea (Messina) October 2009
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crack patterns. This is the most difficult step, because masonry
buildings are not quite suitable for a thorough analysis and it is
not always easy to find a correlation between causes and
effects: it is, then, down to the expert, his competence and
experience to give the proper interpretation, needed to plan a
correct diagnosis.
As a first analysis, it is possible to carry out a structural
dislocation rating, identifying the internal ones, exclusively due
to wall frames structural flaws, from the external ones,
essentially caused by cave ins of the ground interacting with
the walls.
We assess as internal dislocations:

- adjustment;

ealing stress;
- combined compressive and bending stress;

- thrustings;

horizontal structures depression;

- vibratory and seismic distresses.
External structural dislocations due to uniform or differential
cave ins, manifest themselves as structure motions, which can

be either partial or total; the first kind will alter the compound
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1.1 Analysis of Wall Structural Dislocations

All masonry buildings are designed and sized to bear, within
safety limits, the load encumbered on them, adhering to
specific resistance properties of the materials employed.
However, during a building’s lifetime, several circumstances
can alter its equilibium system, requiring stress
reconfigurations and redistributions, which not always abide by
material limits. Whenever material limits are exceeded, static
structural dislocations will affect the masonry, manifesting
through cracks. Moreover, they can be interpreted as a physical
evidence of stress releasing from the structure. This chapter
will provide basic theoretical outlines regarding the analysis,

main causes and visual indicators of structural dislocations.

1.1.1 Structural Dislocation Causes: Static Dislocations
Any unsettling event that undermines buildings proper
preservation, will have, as a result, structural dislocations,

which display as cracks. There is a one-to-one correspondence
5
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It is also important to keep into account the cave in location; in
fact, cave ins on the foundation central areas, are less dangerous
than foundations lateral or peripheral areas cave ins, because
they reduce the chance of coaction with the nearby structures
which are still resisting.

Allinall, structural dislocations are just external displays of an
ongoing crisis of the whole building or just one of its parts and
represent a wake-up call in regards of the structure conditions.
However, not always structural dislocations are linked to
forthcoming danger conditions but, sometimes, they just

represent the reaching of a new acclimation in terms of

equilibrium, which can be as much efficient as the previous

one. Once the structural dislocation has been assessed, the next

step will be to determine if it represents a danger and to what
extent.
This is why building surveys initially should focus on

determining the unsettling causes and, after that, to the

structural characterisation.

Once a structural dislocations mapping has been done, one way
to lead the investigation, could be a crack patterns “reading”,
juxtaposing them with a well-known structural dislocation

14
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between structural dislocations and cracks: namely, to each
crack corresponds a specific structural dislocation type.
Instead, this cannot always be said in regards of unsettling
events and the resulting structural dislocations. In fact, every
structural dislocation can provoke a secondary one, which
sometimes is more remarkable than the spawning one.
For example, bearing stress can trigger structural dislocations
through vaults thrusting actions, which would have never taken
place if not for the original bearing stress. Therefore, structural
dislocations not always are the immediate result of a sole and
specific cause, but rather the response to a set of causes
displaying through many possible combinations. In order to
deliver the best repairs, it is essential to identify the main event,
which provoked the ongoing dysfunction.
Among the main unsettling events, we can enumerate:

- excessive compressibility of foundations’ ground,

- bearing stress on basement walls;

- nearby excavation works;

- arches or beams dejections;

- increased stress from additional storeys;

- thrusting structures;
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Flood after;naths in the town of Sarno (NA) - 1998
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Flood aftermaths in the town of Quindici (AV) - 1998
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Flood aftermaths in the town of Quindici (AV) - 1998
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Nothing happens by chance!ll

To my godfather, Prof.
Eng. Aldo De Marco,
father of three generations
of Engineers and an
example to all of us!!!

Translated by Maria C. Bivona Vexille
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the whole structure safety, nonetheless, can become dangerous

when collapses will create damages, and anyway, they suggest

the presence of a structural dislocation that can involve bearing

structures, which very likely have suffered some deformations,

even if they are not showing any external sign yet.

1.1.3 Recurring Cracks on Masonry Buildings

This book aims to “go through™ all those recurting cracks and
dysfunctions met very often during our professional practice,
ointing out that none of them is inferior to another when it
comes to their gravity.

t is an indisputable fact that, a complete dissertation and a
detailed study on the problem, would require a wider space than
the one reserved to them here, not to mention that is not the
urpose of this particular book. For these reasons, it is intended

to just give here the essentials required to approach the

ollowing chapters, by giving to the readers all the references
needed for a personal more in-depth analysis through other

textbooks on the subject. On the other hand, what this book will
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shape, because they alter the elements” mutual distance and
orientation; the second kind, will essentially leave unvaried the
whole system shape, and they are:

- vertical translation;

- horizontal translation;

- rotation around a horizontal axis, laying on foundations

plane.
Walls rotation events can be caused by its foundation plane’s
differential cave ins or by horizontal thrusts, and they increase
considerably with the height. For example, rotations occurring
on the building top, connected to a transversal structure,
providing there are no vertical cave ins, will generate vertical
cracks located where the top disconnects from the transversal
structure
Another way to classify structural dislocations is to recognise
the “direct” ones from the “indirect”. Direct structural
dislocations are all those that affect bearing wall structures,
while indirect structural dislocations are all those which affect
secondary wall structures, so borne ones. It needs to be said that
these two types of structural dislocations, generally, coexist;
also, the indirect structural dislocations, despite not affecting

16





