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Abstract 

Building cracks are one kind of universal problem that occur in any type of concrete 
structure. It is most important to understand the causes and preventive measures to be taken. 
A Crack is to be affects the building artistic and destroys the wall integrity, affects the 
structure safety and reduce the durability of concrete. Some wrong steps are during 
construction and some unavoidable reasons are to be form different types of cracks are 
appeared on structure; they are to be classified into structural and non-structural cracks. In 
concrete, cracks can’t be prevented entirely but they can be control uses adequate material 
and repair techniques to use of construction. Some types of cracks causes serious problem and 
they are to be structurally hazardous. How they are to be analyzed and how they are to be 
prevented?  This paper work gives the information for different types of crack for different 
repair techniques to uses for adequate materials or solutions to cure the cracks. 

Keywords: Building Cracks, structural failure, repair techniques for masonry walls, self-
healing of concrete and reinforcing steel.

 

1. Introduction 
 

Concrete slabs presented to coordinate daylight encounter temperature related flat 
developments. Moreover, temperatures on the best surface will be higher than those on the 
undersides of the slab, causing an upward avoidance of the slab amid warming. In a run of the 
mill building, workmanship and concrete components are associated with each other at their 
particular interfaces. In this way, huge developments might be created on the brick work 
dividers because of the development of the rooftop slab. These developments can bring about 
overemphasizing and splitting in stone work. These breaks may not be fundamentally genuine 
but rather may prompt entrance of dampness and regardless are not adequate particularly 
where great complete is wanted.  
 
 Splitting is the most widely recognized and obvious deformity found in brick work. 
Most structures split sooner or later amid their administration life. The presence of a split is 
an indication of pain inside the texture of a building. Breaking in fragile materials, for 
example, brick works are caused by inner burdens developing until the point that they surpass 
the burst quality of the material. Once the break quality is surpassed the split creates and inner 
burdens are disseminated. Stresses are for the most part caused by the developments of the 
working because of uneven establishment settlements, temperature changes, and shrinkage 
because of dampness changes, compound procedures or crawl distortions of materials. 
 

Concrete structures are loaded with splits. Disappointment of concrete structures 
ordinarily includes stable development of vast splitting zones and the arrangement of huge 
fractures previously the most extreme load is come to. At the point when a split length 
achieves a specific basic length, it can spread, despite the fact that the normal pressure is 
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significantly less than the rigidity of the test example. Fracture mechanics tries to locate the 
quantitative relations between split lengths, material's protection from break development, 
and the worry at which breaks begin to engender. Arrangement of breaks requires a specific 
measure of vitality, which concurs with the fracture mechanics idea.   
 

1.1 Objective of work 
 

The objective of this paper is to provide an overview of the design principles and the 
behaviour of reinforced concrete members and masonry subjected to cracks. Factors affecting 
the formation of cracks due to externally applied loads or due to restraints against drying 
shrinkage are discussed. The report is directed primarily to the general reader in need of 
working information on the structural behaviour and the cracking of reinforced concrete. 

 
 

2. Literature review 
 

Hadipriono in his examination dissected the occasions in late basic disappointments. An 
investigation of almost 150 late real crumples and bothers of structures the world over 
uncovers the outer occasions and inadequacies in the zones of development and configuration 
to be the essential wellsprings of disappointments. More than 33% of the studied structures 
were spans and the remaining were low-ascent, multi-story, plant modern, and long-traverse 
structures. The occasions causing these disappointments were ordered as lacks in six 
territories, auxiliary plan; outline itemizing, development, upkeep of the structure, material 
and development of outside occasions. Right around 33% of the aggregate number of low-
ascent building disappointments was caused by development lacks, emerging from false work 
and cementing issues. Furthermore, quality control amid 15 cementing forms was not 
adequately implemented, concrete blending was regularly led by methods for scoops, and 
concrete was deficiently cured. Thus, low quality concrete was much of the time created. 
 
Chung in his article examined the elements influencing the repair methodology, specific 
existence of the repaired structure and the "inconvenience free period" of the repair 
alternative received. A precise approach was recommended for inferring a fitting technique 
for a repair venture. 
 
Subramanian in his article described about the causes of failure of the Congress Hall, Berlin. 
It was observed that the collapse of the 'pregnant oyster' was mainly due to the mistakes in the 
planning and execution of the roof structure, which lead to the corrosion and finally to the 
failure of tensioning elements. The failure of this building demonstrates that the long term 
effects, if ignored will lead to the failure of the structure. The lessons learnt from this failure 
are of immense value to structural engineers. 
 
Blockley assessed the various parameters for 23 major structural accidents and one existing 
structure and were analysed using a simple numerical interpretation. He observes that human 
errors of one form or another were the dominant reasons for the failures considered. 
Parameters for 23 major structural accidents showed that failures were due to a variety of 
causes and combination of circumstances. However, human error, in using existing 
technology was the predominant overall factor in the accidents considered. Insufficient 
research and development in formation and the resulting uncertainty surrounding design and 
construction decisions was also a major factor in the failures considered.  
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3. Types of cracks 

3.1 Types of crack patterns 
 
A crack is an entire or inadequate partition of concrete into at least two sections delivered by 
breaking or breaking. Cracks are one sort of widespread issue of concrete of development as 
it influences the building masterful and it additionally pulverize the divider's honesty, 
influences the structure wellbeing even diminish the solidness of structure. Cracks create 
because of disintegration of concrete or erosion or wrong choice of constituent material and 
by temperature and shrinkage impacts. Cracking is a failure that happens regularly in 
structures. With a specific end goal to treat the crack, one must know the reasons for stresses 
that have brought about the development of cracks. An estimation of these worries previously 
the development will help in bringing outlines that will have the arrangement to envision for 
developments that are the purpose behind cracks. The event of cracks might be in various 
ways yet certain ordinary modes and attributes exist for these. The reason for cracks can be 
obviously comprehended from the sort and the extent of the cracking. 
 
Masonry 
The principle explanation for the arrangement of cracks in the dividers is the deformation. 
These happened might be at the perceptible level or at the naturally visible level. Here various 
deformations as various reasons for crack development are clarified beneath: 
 

 Deflections in Slab or Roof Elements 
 Differential changes due to temperature  
 changes and stresses 
 Cracking due to Creep and Shrinkage 
 Poor Detailing and Improper Construction 
 Load Bearing Parameters 
 Foundation Factors 
 Settlement 

Cracks are to be classified in two types, they are structural and non-structural cracks. 
 

3.2 Structural cracks 
 
 This crack happens because of off base outline, broken development or over-
burdening and these may imperil the wellbeing of a building. Basic cracks are framed in 
beams, segments and slabs.  
 

3.2.1 Beam 
 
A beam is an auxiliary component that is fit for withstanding load principally by opposing 
against twisting. The twisting power initiated into the material of the beam because of the 
outside burdens, possess weight, traverse and outer responses to these heaps is known as a 
bowing minute.  
 
 
 
 

International Journal of Management, Technology And Engineering

Volume 8, Issue VI, JUNE/2018

ISSN NO : 2249-7455

Page No:3



 
 
 
 
 
 
 
 
 
 

Fig No. 1 Types of cracks in Beams 
 

In beams, cracks are to be classified into three types. They are to be 

3.2.1.1 Flexural cracks 
 
Flexure implies twisting, cracks in strengthened concrete beams subjected to for the most part 
begins in strain zone i.e. delicate of the beam. The width of flexural cracks in beams for here 
and now stacking may prompt be limited and long haul stacking; the crack might be expanded 
or uniform over the part.    

 

 

Fig.2 Flexural cracks 

3.2.1.2 Torsional cracks 
 
The beams are subjected to torsion alongside shear power and twisting moment. Shear power 
and twisting moment happens at loads acting ordinary to the plane of bowing. Loads from the 
bowing plane causes torsional moment. 

3.2.1.3 Tension cracks 
 
Tension cracks are formed in beams subjected to shrinkage and temperature changes. Usually 
these cracks tend to propagate over the full depth of cross section of the beam. 

 

 

Fig.3 Tension Cracks 
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3.2.2 Slabs 
 
A concrete slab is a common structural element of modern buildings. Level slabs of steel 
fortified cement, ordinarily in the vicinity of 4 and 20 inches (100 and 500 millimetres) thick, 
are frequently used to build floors and roofs, while more slender slabs are additionally 
utilized for outside clearing. Some of the time these more slender slabs, running from 2 
inches (51 mm) to 6 inches (150 mm) thick, are called mud slabs, especially when utilized 
under the principle floor slabs or in creep spaces. 

 

 
 

Fig No. 4 Types of cracks in Slabs 
 

3.2.2.1 Shrinkage cracks 
 
Shrinkage cracks happening in two phases, they are to be pre-solidifying stage and solidifying 
stage. Shrinkage cracks happen when crisp concrete subjected to an extremely quick loss of 
dampness. In pre-solidifying stage, this crack is called plastic shrinkage cracks and 
solidifying stage called drying shrinkage cracks 

 

Fig No. 5 Shrinkage Cracks 

3.2.3 Columns 
 
A column or column in Architecture and Structural building is an auxiliary component that 
transmits, through pressure, the heaviness of the structure above to other basic components 
beneath. As it were, a column is a pressure part. The term column applies particularly to an 
extensive round help with a capital and a base or platform and made of stone or giving off an 
impression of being so. A little wooden or metal help is normally called a post, and backings 
with a rectangular or other non-round segment are typically called piers.. 
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Fig No. 6 Types of cracks in Columns 
 

In column, cracks are to be three types, they are 

3.2.3.1 Splitting cracks 
 
Splitting cracks are formed in concrete column because of in adequate reinforcement steel 
and/or inferior concrete quality. These type of cracks occur due to load carrying capacity 
reaches to its maximum. 

 

Fig 7 Splitting crack 

3.2.3.2 Diagonal cracks 

Diagonal cracks are come in concrete columns because of in adequate cross-section and 
insufficient reinforcement steel. 

 

Fig 8 Diagonal crack 
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3.2.3.3 Horizontal cracks 

Horizontal cracks are to be appeared in reinforced concrete column at the beam-column 
junction due to shear force. 

 

Fig 9 Horizontal crack 

3.3 Non-structural cracks:  
 
They may because of inner powers created in materials because of dampness varieties, 
temperature variety, crazing, and impacts of gases, fluids and so forth. Non-auxiliary splits 
are framed because of soluble base total response, because of erosion of steels. 
 

4. Repair methods for cracks in masonry building structural 
members 

 
4.1 Solution 
 
Measures to be followed for already appeared cracks are 

1. Application of grouting or joining for cracks that are showed up in the primary basic 
individuals, which can't be imperiled at any cost. The material fundamentally utilized 
for this is either concrete or epoxy blend. The epoxy can fill even little and thin 
cracks, say as fine as 0.1mm. These epoxies increase high quality and grip.  

2. The adaptable sealant can be utilized for cracks that are showed up on the non-basic 
individuals. This aides in having a control over the differential development 
(extension or constriction) of the part under temperature changes.  

3. Epoxy putty, polymer filler or lime bond mortar can be utilized for filling the cracks 
found in plain bond concrete. 

 
4.1.1 Measures for foundation settlement:  
 
The un equal settlement of establishment because of the variety of bearing limit at various 
purposes of the building result in the arrangement of splits in the building. The Certain 
preventive measure is: 
 

1. The foundation is planned to lay or hard soil 
2. Gradual rising of foundation and wall has to be made, for letting the structure to have 

an allowable settlement. 
3. The settlement value of should not go beyond allowable, under any combination of 

loads. 
4. The foundation designed should facilitate uniformly distributed pressure on the soil. 
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4.1.2 Plinth protection: 
 
The unequal settlement of plinth is maintained a strategic distance from by expelling 
extensive soils like dark soils (dark cotton soil), close-by plinth. This hindrance is kept with 
the assistance of sand harries. Giving channels and hailing concrete help in evading water far 
from the plinth. The infiltration of roots into the plinth needs to stay away from. This can be 
kept away from by halting the development of trees that has sidelong developing roots 
adjacent 
 
4.1.2 Materials that can be used: 
 

Repairing of severe masonry cracks (cracks width > 1 cm) – Disorganised masonry 
 

 DUROCRET Polymer-modified cement mortar 
 RAPICRET Fast-setting patching mortar 
 UNICRET Mortar for rendering and masonry 
 UNICRET-FAST Fast-setting, white repairing mortar 
 ADIPLAST Polymer latex for multiple improvements of mortars 
 FIBERGLASS MESH Fibreglass mesh for render reinforcing 

 

4.2 Grouting 
 

 Keep zone to be grouted. Direct blended polyurethane into void until the point that 
the whole zone is filled. Commonly, infusion pitch grouting ought to be constrained to voids 
no substantial than 3/8" to 1/2". For bigger grouting applications, utilize Thermal-Chem's 
Mortar Resin, Product 3 and select, evaluated silica  

 

a) Score the crack  
Utilizing putty cut, a 5-in-1 instrument, or a dull utility blade and score the hairline crack to 
open its edges. This may appear to be outlandish; however you have to build the region for 
the repair compound to stick to. Get over any free pieces.  
 

b) Spread joint compound  
 
With a wide taping blade (of the sort utilized for drywall), smooth a thin layer of joint 
compound over the cracked segment.  
 

c) Taping  
 

Press paper tape or fibre glass tape into the wet region, along the length of the crack. This is 
conventional drywall tape. You don't have to buy any unique mortar repair tape.  
 

d) Curing, feathering  
 

Let completely dry. Plume joint compound over taped territory with the goal that the 
compound stretches out to a few creeps past the taped zone.  
 

e) Second curing 
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Let the joint compound dry. Delicately sand it down with fine sandpaper to dispose of any 
knocks or edges. Try not to sand so hard that you dive into the tape.  
 

f) Second feathering  
 

Plume a moment layer of joint exacerbate, this time stretching out the edges much more 
distant to around six to eight inches. Give dry a chance to sand.  
 

g) Complete coat 
 

At long last, your third layer of joint compound takes the beats to twelve inches. Since this is 
your last opportunity to get the sanding right, be mindful so as to make it smooth. 
 

 

4.3 Polyurethane concrete crack injection 
 
Thermal-Chem Polyurethane Foam Injection Resins are two-component, low viscosity 
polyurethane resins that foam when combined with moisture. Both products are VOC 
compliant and do not contain solvents. Injection Foam – HP, Product 120 is a hydrophobic 
polyurethane liquid while Injection Foam – H, Product 121 is hydrophilic polyurethane. 
Injection Foam – HP, Product 120 will cure, but will not produce foam without moisture. 
Injection Foam – H, Product 121 requires moisture to foam and cure. One of the dual 
component cartridges are packaged with the required amount of water 

 

4.4. Self-healing of concrete to cure cracks 
 
Cracks in concrete are a typical marvel because of the moderately low rigidity. Toughness of 
concrete is impeded by these cracks since they give a simple way to the transportation of 
fluids and gasses that conceivably contain unsafe substances. On the off chance that smaller 
scale cracks develop and achieve the support, the concrete itself might be assaulted, as well as 
the fortification will be consumed. In this way, it is essential to control the crack width and to 
recuperate the cracks as quickly as time permits. Since the costs required for support and 
repair of concrete structures are typically high, this examination centres around the 
improvement of self-mending concrete. Self-recuperating of cracks in concrete would add to 
a more extended administration life of concrete structures and would make the material more 
sturdy as well as more supportable. 
 
4.5 Reinforcing steel cleaning, repair &protection: 

4.5.1 Introduction: 

Corroded or damaged reinforcement steel is generally found in concrete deterioration. Heavy 
rust layers build up on the corrosion causes the concrete delaminating. Many repairs have 
failed within few years of completion because of improper cleaning.  Chlorides and 
carbonated concrete may present around the rebar, even corrosion not presented. Two other 
reasons for removing the concrete surrounding the rebar are, the repair material to allow the 
encapsulate bar, provides a uniform electro-chemical environment, and to anchor the repair to 
substrate. 
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4.5.2 Procedure: 

Expose the reinforcing steel encountered in the repair process requires concrete to be 
removed surrounding bar. It allows to reinforcing steel to be cleaned and a uniform material 
placed around it 

.  
 

Fig: 10 reinforcing steel cleaning 

Repair (section loss):Bars damaged during removal operations or with critical section loss 
may require repair or replacement. 

 

Fig: 11if the reinforcing steel has lost more than 25% of its c/s, so reinforcing steel repair 
required 

4.5.3 Cleaning: 

Heavy oxides or other inhibiting materials must be removed by cleaning method. 

 

1. All heavy rust should be removed from the reinforcing steel. A tightly bonded light 
oxide build-up, may develop after cleaning. 

2. Needle scalers are pneumatic tools utilizing a group of small diameter steel rods 
powered by internal piston. The steel rods hit the surface, causing removal of surface 
materials. Needle scalers are effective tool for removal of heavy oxide layers. 

3. Abrasives mixed with pressurized air projected through a nozzle are the best method 
of providing steel or concrete with a clean surface. Water can inject into the nozzle to 
reduce dust. 

4. High pressure water cleans concrete and steel surfaces, removes unsound materials. 
Water mixed with sand cleans faster and result a roughened surface. 
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Fig: 12 Abrasive blast cleaning 

 

Fig: 13 Needle scalar 

 

Fig: 14 High pressure water cleaning 

4.5.4 Protection: 
 

In certain situations, Special coatings may be applied for the protection of reinforcing bars. 

 

 

Fig: 15 Coatings to apply 

Reinforcing steel is naturally protected from corrosion when it surrounded by an alkaline 
environment of good quality concrete. These are the following precautions, 

1) Encapsulation: Insulting the bar from electric currents in the surrounding concrete 
can be accomplished by encapsulating the bar with epoxy. With field application of 
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epoxy it is very difficult to achieve 100%coverage of exposed bars. Bars are shot 
blasted and heated, powdered epoxy is sprayed on the bars. 

2) Cathodic protection: Protecting bars from corrosion can be coated with a metal. 
Zinc is commonly used and applied to a brush. The zinc is applied to the surface is 
electrically connected to the rein forcing steel. 

3) Alkaline slurry coating: It is to be protecting reinforcing steel from corrosion. Some 
reactions use non passivating epoxies as a binder for passivating (alkaline) fillers. 

5. Limitations 
 
1. Do not apply on ice or frost covered surfaces. 
2. Do not use to structurally repair concrete cracks. 
3. Use Thermal-Chem Injection Foams only in their designated temperature and void 

width ranges for best results. 
4. If temperatures are falling below 77o F (25o C), preheat the injection resin to 70oF 

(20oC) before mixing components together. 
5. If temperatures are below freezing, preheat resin to 90oF (32oC) for quicker setting 

and cure. 
 

6. Conclusion 
 

1 For the beams having L/D ratio 3 or more the predominant failure is flexure failure 
in flexure zone. In all these beams cracks were initiated in flexure zone and failed 
due to predominant flexure crack in flexure zone. Minor thin shear cracks were 
developed but not extended further even due to increase in load. 

2 In case of beams having L/D ratio less than 3, the predominant failure is shear 
failure in shear zone. Examining the photographs of tested beams, it was found that 
initially few cracks were developed in pure moment zone. Later, the diagonal tensile 
crack was developed at a distance of about D/2 to D/3 from soffit in shear span with 
the increase of load further. 

3 The diagonal crack started extending both ways towards loading point and support 
point. It was also observed that no flexural cracks were developed further. These 
diagonal cracks so formed were nearly parallel to each other with a “strut like 
“appearance between the loading points. 

4 On comparison of the variation of the strain at varying depth, it can be concluded 
that no significant variation is observed at the depth 0.0 to 75mm from outer surface 
of the beam. 

5 Steel fibers are relatively expensive. Polypropylene fibers are better than steel fibers 
in comparison of cost to benefit ration and as well as rusting, 

6 Steel fibers help in strength enhancement of the concrete beams, propylene fibers 
help in strain enhancement of the concrete beams and hybrid fibers helps in both 
strain and strength enhancement 
The cracks can be controlled, if proper consideration is given to construction 
material & technique to be used. If we focus on major causes of cracks in our 
structure and take their repair method initially. We have to maintain preventive 
technique and use suitable material minimize the problem of cracking in our 
structure. 
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