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Abstract

Building splits are most normal issue found in a
structure. We as a whole love to have a house
which fundamentally protected and excellent yet it
isn't so natural, one needs to conquer regular
disaster, soil  disappointment,  development
deficiencies, inappropriate structure, and lacking
joints causing's to create breaks on the structure. In
spite of the fact that the splits in cement can't be
averted completely yet they can be constrained by
utilizing satisfactory material and method of
development and explicit structure criteria. On
opportune distinguishing proof of such breaks and
receiving preventive measure are basic. Dynamic
splits causes genuinely issue and they need
uncommon consideration as they are basically
unsafe. In this way, it is imperative to comprehend
the sorts of breaks, split examples and their causes
and the preventive measures to be taken to control
the splits. The issue of breaking in structure is
turning into a troublesome riddle for specialists
these days. Splitting is an unavoidable reaction of
any structure while planners are attempting to take
out huge numbers of the reasons for breaking and
plan resistance for different components. We as a
whole need our structure fundamentally protected
yet it isn't so natural. Some defective strides during
development and some unavoidable reasons
diverse kind of splits begins to show up on different
basic and non-basic pieces of the structure. Thus,
auspicious distinguishing proof of such breaks and
receiving preventive measure are fundamental. The
fix materials and fix method are distinctive relying
on types of breaks as indicated by their situations
in structure. A few sorts of splits truly need
consideration as they are basically perilous. In this
paper, we will talk about the issue designers are
confronting for example of splitting after
development and what preventive measures ought
to be brought with the systems to fix breaks.

Keywords- Cracks, Causes of cracking, Preventive
Measures.

1.0 INTRODUCTION:

Breaks in a structure are of normal event.
A structure segment creates splits at
whatever point worry in the segment
surpasses its quality. Splits are arranged in
to auxiliary and non basic classes. The
basic ones are because of broken structure,
flawed development or over-burdening
which may imperil wellbeing of structures.
The non basic splits are because of inside
prompted stresses. Contingent upon width
of split, these are grouped in to thin (<
1mm), medium (Imm to 2mm) and wide
(> 2mm wide). Inside actuated worries in
structure parts lead to dimensional changes
and at whatever point there is a limitation
to development as is commonly the
situation breaking happens.

A split is a finished or deficient division of
cement into at least two sections created
by breaking or cracking. Solid structure
has been begun applying since the mid-
nineteenth century, due to the low nature
of bond and around then the advancement
of solid structure was moderate. Until the
finish of the nineteenth century, solid
structure was getting quicker advancement
with the improvement of creation, test
work, computational hypothesis and
improvement of development procedure
and now it has wound up a standout
amongst the most broadly utilized
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structure materials in the cutting edge
development. Breaks are one sort of all
inclusive issue of solid development as it
influences the structure creative and it
additionally demolishes the divider's
honesty, influences the structure wellbeing
even diminish the solidness of structure.
Splits create because of disintegration of
cement or erosion or support bars because
of poor development or wrong choice of
constituent material and by temperature
and shrinkage impacts. Breaks can be
isolated into two kinds:

A) Structural Cracks: These cracks occur
due to incorrect design, faulty construction
or overloading and these may endanger the
safety of a building.

Structural cracks that are formed in Beam,

Column and slabs are

Beam Columns Slabs
Flexural Horizontal Flexural
Cracks Cracks Cracks
Shear Diagonal Top
Flexure Cracks Flexure
Cracks Cracks
Torsional | Corrosion/Bo | Shrinkag
Crack nd Cracks e Cracks
Bond Slip
Crack
Disturban
ce Cracks
Tension
Cracks

B) Non-Structural Cracks: They are due
to internal forces developed in materials
due to moisture variations, temperature
variation, crazing, effects of gases, liquids
etc. Non-Structural Cracks are:

» Plastic Settlement

» Plastic Shrinkage

» Early Thermal Expansion and

Contraction

Long Term Drying Shrinkage
Crazing

Due to corrosion of concrete

Due to Alkali-Aggregate Reaction
Sulphate Attack

Due to corrosion of Steel

A commonly known classification of
cracks on the basis of their width is:

a) Thin - less than Imm in width

b) Medium - 1 to 2mm in width

¢) Wide - more than 2mm in width

2.0 CASE STUDY:

For a better understanding, some cases are
taken at Schools, Hyderabad. Some parts
of the structure in this building have
started showing cracks at various locations
all across the campus which leads to the
decrease in the durability as well as
strength of the structure. Cracks generated
in the academic building, hostel and mess
has many different reasons which are
responsible for the structural and non
structural cracks. In the month of April
2015, the academic building along with
hostel and mess of the School were
inspected carefully and each type of cracks
were photographed and recorded for
further reasoning. These cracks are
categorized on the basis of —

a) Thin - less than 1mm in width

b) Medium - 1 to 2mm in width

¢) Wide - more than 2mm in width

A) Visual Identifications:

YV VVYVYY

Fig 1. Crack on the wall
Width: Above 5mm
Type: Wide Crack
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Probable Cause: Thermal Variation

Fig. 2. Crack at the corner
Width: Above 2mm
Type: Wide Crack
Probable Causes: Temperature
Variation or Shrinkage

& Minine v SRNG SV

Fig. 3. Horizontal Crack
Width: Between 1 to 2mm
Type: Medium Crack
Probable Cause: Thermal Movement

R

Fig. 4. Crack above window
Width: Between 1 to 2mm

Type: Medium Crack

Probable Cause: Shrinkage
3.0 CAUSES
A. Elastic Deformation
It occurs when a material strains under
stress. When two materials (having
different elastic properties) built together
under the effect of load then different
shear stresses in these materials create
cracks at the junction. Dead and live loads
are the main cause of elastic deformation
in any structural components of a building.
B. Thermal Movement
Most materials expand when they are
heated, and contract when they are cooled.
The expansion and contraction with
changes in temperature occur regardless of
the structure’s cross-sectional area. It is
one of the most potent causes of cracking
in buildings which need attention.
C. Chemical Reaction
Chemical reactions may occur due to the
materials used to make the concrete or
materials that come into contact with the
concrete after it has hardened. Concrete
may crack with time as the result of slowly
developing expansive reactions between
aggregate containing active silica and
alkalis derived from cement hydration,
admixtures or external sources.
D. Shrinkage
Most of the building materials expand
when they absorb  moisture  from
atmosphere and shrink when they are dry.
Shrinkage can be of plastic or dry. The
factors causing shrinkage in cement
concrete and cement mortar and their
preventions are as following. 1) Excessive
Water: The quantity of water used in the
mortar mix can cause shrinkage. Vibrated
concrete has less quantity of water and
lesser shrinkage than manually compacted
concrete.
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E. Foundation Movement  and
Settlement of Soil
Shear cracks in buildings occur when there
is large differential settlement of
foundation and it may be either due to the
following reasons:
» Unequal bearing pressure under
different parts of the structure
> Bearing pressure on soil being in
excess of safe bearing strength of
the soil
» Low factor of safety in the design
of foundation
» Local variation in the nature of
supporting soil
F. Earthquake
Crack may occur due to sudden shift in
lower layer of the earth. The voids in the
earth might have suddenly collapsed and
be filled with soil from the above. Many
geological events can trigger earth
movements but is continuous movement.
G. Vegetation
Fast growing trees in the area around the
walls can sometimes cause cracks in walls
due to expansive action of roots growing
under the foundation. The cracks occur in
clay soil due to moisture contained by
roots.
H. Poor Construction practices
There is a general lack of good
construction practices either due to
ignorance,  carelessness, greed  or
negligence. For a healthy building it is
absolutely necessary for the construction
agency and the owner to ensure good
quality materials selection and good
construction practices.
A. To Prevent Cracks Due to Moisture
Movement
1) Select materials having little dampness
development eg blocks, lime stones,
marble and so on

2) Plan for less more extravagant concrete
substance, bigger size of totals and less
water content.

3) Porus totals (from sand stone, clinker
and so forth) inclined for high shrinkage

4) Plan for counterbalances in dividers for
length of in excess of 600 mm

5) Use of composite bond lime mortar of
1:1:6 blend or more fragile for putting
work

6) Plan for legitimate
development/control/slip joints

7) For block work 2weeks time in summer
and 3 weeks time in winter ought to be
permitted before utilizing from the date of
expulsion from ovens

8) Delay putting work till workmanship
dried after appropriate restoring

9) Proper relieving promptly on beginning
setting cuts down drying shrinkage

B. To prevent Cracks Due to Thermal
Movement

1) Dark hued and unpleasant finished
materials on outsides have lower
reflectitivity and respond more for warm
developments

2) Plan for a layer of satisfactory thickness
of good intelligent surface over solid
rooftop chunks to limit these splits

3) Slip joint ought to be presented among
section and its supporting divider or the
some length from the supporting divider or
the chunk should bear just on part width of
the divider
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4) Mortar for parapet stone work ought to
be 1cement: 1 lime: 6 sand

5) Construction of stone work over the
section ought to be conceded however
much as could be expected (at any rate one
month) so concrete experiences some
drying shrinkage before the development
of parapet.

6) Good bond ought to be guaranteed
between parapet stone work and solid
piece

7) The bearing segment of the divider is
rendered smooth with mortar, permitted to
set and somewhat dry, and after that given
a thick layer of whitewash before throwing
the piece so that there is a base bond
between the section and the help. To
guarantee progressively effective working
of this joint, instead of whitewashing 2 or
3 layers of tarred paper are set over the put
surface to consider simple sliding between
RCC section and the supporting
workmanship

8) To maintain a strategic distance from
breaks close door jambs give groove.

C. To Prevent Cracks Due to Elastic
Deformations

1) When huge ranges can't be maintained a
strategic distance from, avoidance of
pieces or shafts could be decreased by
expanding profundity of sections and bars
in order to build their firmness.

2) Adoption of bearing course of action
and arrangement of a notch in mortar at the
intersection of divider and roof will be of
some assistance in relieving the breaks.

3) Allow sufficient time slack between
work of divider stone work and fixing of
tiles.

D. To prevent Cracks due to Movements
Due to Creep

1) Do not give brickwork over a flexural
RCC part (bar or piece) before expulsion
of focusing and permit a period interim of
at any rate 2 weeks between evacuation of
focusing and development of parcel or
board divider over it.

2) When block stone work is to be laid
adjoining a RCC section, concede
brickwork however much as could
reasonably be expected.

3) When RCC and brickwork happen in
mix and are to be put over, permit
adequate time

E. To prevent Cracks due to Movement
due to Chemical Reaction

1) For structural concrete in foundation, if
sulphate content in soil exceeds 0.2 per
cent or in groundwater exceed 300 ppm,
use very dense concrete and either increase
richness of mix to 1:1.5:3 or use sulphate
resisting Portland cement/super-sulphated
cement or adopt a combination of the two
methods depending upon the sulphate
content of the soil.

2) Cracking caused in concrete due to
carbonation can be avoided or minimized
by ensuing use of Exposed concrete items
in thin sections, such as sunshades, fins
and louvers of buildings, are with concrete
of richer mix (say 1:1.5:3)

F. To Prevent crAcks due to Foundation
Movement and Settlement of Soil

1) Plan for under-reamed piles in
foundation for construction on shrinkable
soils

2) Plan for plinth protection around the
building
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3) Slip / expansion joints to ensure that
new construction is not bonded with the
old construction and the two parts (Old
and new) are separated right from bottom
to the top. When plastering the new work a
deep groove should be formed separating
the new work from the old.

G. To Prevent Cracks Due to Cracking
Due to Vegetation

1) Do not let trees grow too close to
buildings, compound-walls, garden walls,
etc, taking extra care if soil under the
foundation happens to be shrinkable soil/
clay. If any saplings of trees start growing
in fissures of walls, etc. remove them at
the earliest opportunity.

2) If some large trees exist close to a
building and these are not causing any
problem, as far as possible, do not disturb
these trees if soil under the foundation
happens to be shrinkable clay

4.0 TECHNIQUE FOR TREATMENT
OF CRACKS:

A. Surface Filling Method: For cracks of
width of micro-cracks less than 0.2mm, it
is the most simple technique used and to
apply brush polymer or to apply
elastomeric sealant on the surface in order
to prevent moisture content, carbon
dioxide and other harmful materials. But
the main drawback is that it belongs to
repair only shallow surfaces and not deep
cracks and cracks not suitable to water
pressure.

B. Cementitious Grouting Method: It is
used for repair of wide cracks. It is a
mixture of cementitious material and water
that is proportioned to produce a proper
consistency. Cement-based grouts are
available in a wide range of consistencies;
therefore, the methods of application are
different for different material.

C. Epoxy Resin Grout

This is the most common polymer material
used to fill gravity feed crack repairs. It
should be formulated to very low viscosity
and low surface tension and resins should
be applied so that it can easily penetrate
through cracks under the action of gravity.
The material which is having viscosity
below 200 centipoise should be preferred
to a minimum content. While using this
method cracks should be properly cleaned
and should be free from dust.

D. Crack Stitching

Stitching involves drilling holes on both
sides of the crack and grouting in U-
shaped metal units with short legs (staples
or stitching dogs) that span the crack.
Stitching may be used when tensile
strength must be reestablished across
major cracks.

5.0 CONCLUSION:

This investigation offers understanding to
sorts of splits, reasons for breaks and
counteractive action of breaks. Different
methods for treatment of breaks are
examined in this investigation. We can
abridge that however it isn't practical to
affirmation against splitting yet endeavors
can be made to limit advancement of
break. And furthermore, not all sort of split
requires same dimension of thought. The
likely explanations of split can be
controlled if legitimate thought is given to
development material and system to be
utilized. If there should be an occurrence
of existing breaks, after detail study and
investigation of split parameters, most
suitable technique for rectification ought to
be received for viable and proficient fix of
split. Initial segment involves essential
presentation about breaks and about the
past endeavors which are made by the
examination researchers, second part
contains the contextual investigation,
visual recognizable proof of splits and
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causes with preventive measures and third
part contains systems to fix break. The
potential reasons for break can be
controlled if legitimate thought is given to
development material and procedure to be
utilized. In the event that we center around
the significant causes to breaks in our
structure and take their preventive
measures at first, we will ready to limit the
issue of splitting in our structure.

REFERENCES:

[1] Grishma Thagunna. Building cracks — causes
and remedies. 3rd World Conference on Applied
Sciences, Engineering & Technology at Basha
Research Centre.

[2] Kazem Reza Kashyzadeh, Neda Aghili Kesheh.
Study type of Cracks in construction and its
controlling. Volume 2, Issue 8, August 2012, PP
528-531.

[3] Kishor Kunal, Namesh Killemsetty. Study on
control of cracks in a Structure through Visual
Identification & Inspection. Volume 11, Issue 5
Ver. VI (Sep-Oct. 2014), PP 64- 72.

[4] Rytis Skominas, Vincas Gurskis, Algimantas
Patasius. Research of material suitability for crack
repair in reinforced concrete structures. 4th
International Conference CIVIL
ENGINEERING 13.

[5] Syed Mohd Mehndi, Prof. Meraj Ahmad Khan
& Prof. Sabih Ahmad. Causes and evaluation of
cracks in concrete structures. Volume 2, Issue 5
(Sep-Oct 2014), PP. 29- 33.

Anveshana’s International Journal of Research in Engineering and Applied Sciences

EMAILID:anveshanaindia@amail.com,WEBSITE:www.anveshanaindia.com
13


mailto:anveshanaindia@gmail.com
http://www.anveshanaindia.com/

