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Abstract— Building cracks are most common problem found 

in any type of building. The issue of Cracking the in building 

is turning into a troublesome bewilder for engineers these 

days. Breaking is an unavoidable reaction of any structure 

while creators are attempting to dispense with a considerable 

lot of the reasons for splitting and outline resistance for 

different components. We as a whole need our building 

basically protected however it isn’t so natural. Some 

defective ventures amid development and some unavoidable 

reasons diverse kind of breaks begin to show up on different 

basic and non-basic parts of the building. Thus s, the 

auspicious ID of such breaks and embracing preventive 

measure are basic. The repair materials and repair procedure 

are distinctively relying on frames of splits as indicated by 

their situations in structure. A few kinds of splits genuinely 

require consideration as they are basically risky. In this, we 

will talk about the issue engineers are confronting i.e., of 

breaking after development and what preventive measures 

ought to be brought with the strategies to cure splits. The 

structural evaluation and additional soil investigation were 

carried out in order to assess the structural building capacity, 

foundation bearing capacity and soil swelling potential. The 

type of rehabilitation is proposed regarding investigation 

results that identified the cause of cracks. Indication that the 

crack was possibly caused by inadequate foundation bearing 

capacity, un proper dimension of beam and column of the 

structure in second floor and the shrinkage of mortar wall. 

The proposed repair method is to use mini pile and pile cap 

enlargement for improving its foundation bearing capacity, 

column concrete jacketing for some parts of its structure 

component and epoxy resin injection in the existed cracked 

wall. 
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I. INTRODUCTION 

Cracks in a building are of common occurrence. The first and 

most common reason of crack development is the stress 

component exceeding its strength component which can be 

associated to the externally applied loads such as dead, live, 

wind or seismic loads, or foundation settlement or stresses 

developed internally due to thermal movements, moisture 

changes and/or chemical action, etc. Sometime during service 

life of building it may be cracks occurs in buildings. Modern 

buildings are relatively tall and thin, with low walls, high 

pressures, and quick construction. These structures are, 

therefore, more liable to cracks as compared with old 

structures which used to be low, had thick walls, were lightly 

stressed and were built at a slow pace. 

 Every crack is an indication that the building is 

becoming unsafe, though the factor of safety for structural 

walling is high and the relative importance of many cracks is 

low. Rarely does a building collapse soon after the 

appearance of a crack, even if the crack is large, nevertheless, 

it is important to note this in order to prevent any undesired 

loss of life or property. Therefore, the significance of cracks 

is correctly assessing essential. Many cracks have similar 

appearance, though their causes are different. An engineer 

should have a sound knowledge of causes, effect and types of 

cracks likely to occur from the behavior of construction 

materials and construction techniques, which will enable him, 

proffer the appropriate prevention and remedial measures. 

II. LITERATURE REVIEW 

Some researchers already worked on related topics of causes 

and remedies of cracks such as Study type of cracks in 

construction and its controlling done by [Kazem Reza 

Kashyzadeh and Neda Aghili Kesheh 2012], it shortly 

describes about what every civil engineer should know about 

face of the building i.e. cracking. Causes and evaluation of 

cracks done in concrete structure by [Sayed Mohd Mehndi et 

al. 2014], they explained about the evaluation of cracks that 

can be done by different technique like Crack Compactor and 

by ultrasonic Testing. Building cracks-causes and remedies 

by [Grishma Thagunna 2014], from this research it is found 

that building cracks has direct and indirect impacts and 

building cracks do not cause structural problem in direct way 

but it facilitates the activities which ultimately cause the 

problem. Prevention & repair of cracks in concrete structures 

by [B.B.Gamit et al. 2014], they broadly classified about the 

structural and non-structural cracks that occurs in building 

along with their causes and remedy. Study on control of 

cracks in a structure through Visual Identification & 

Inspection [Kishor Kunal and Namesh Killemsetty 2014], 

they talk about how visual inspection of cracks can be helpful 

in order to identify and categorize them with respect to 

various parameters by taking case study of an institutional 

building. 

 Confined masonry is one of the most widely used 

construction systems in Latin America, Europe and Asia. 

Where, the masonry system performed satisfactorily during 

past earthquakes. The system has been in use for decades; 

however, not much experimental work has been done for the 

evaluation of behaviour of confined masonry. In Pakistan, 

confined masonry construction is popularly used after 

October 08, 2005 Kashmir earthquake through the affected 

area. In this chapter an attempt has been made to present 

typical properties of masonry materials used in Pakistan in 

section The data presented here represent mainly N-W.F.P. 

However, data of bricks and steel bars is collected from 

Material Laboratory of Department of Civil Engineering and 

is supposed to cover much larger area than N-W.F.P. The 

failure mechanism of the confined masonry is discussed in 

section 2.3. The behaviour of confined masonry buildings 

during past earthquakes in Latin American and Asian 

countries is presented 

III. METHODOLOGY 

The commonly observed crack pattern in building can be 

group as, cracks in: 

 Walls, 
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 RCC members, 

 Renderings and plasters, 

 Concrete and terrazzo floors, and 

 Roof terrace 

 Each of these has been covered in this chapter along 

with preventive measures and feasibility of repairs in specific 

cases. However, main emphasis is given on prevention of 

cracks, as in many cases there may be no satisfactory method 

of repairing the cracks after they have appeared. 

IV. TYPES OF CRACKS 

A. Wall: External wall of load bearing structures 

1) Direct cracks in the sidewalls at the corners of the 

building. Cracks start from DPC level and travels 

upwards are more or less straight and pass-through 

masonry units and there is difference in the level on the 

two sides of cracks. It is due to the hot increase that is 

sometimes fuelled by an increase in the moisture content 

of the brick work. 

2) Direct cracks near the quoins in the upper front of the tall 

building with short retaining walls. This starts at the top 

from the DPC level and is due to a hot increase and 

occurs when adequate supply from the time the members 

are not made. A short recurring wall rotates due to a twist 

at two edges from the long walls this leads to direct 

cracking. If the return wall height is more than 600mm, 

this can be avoided. 

3) Vertical cracks in the top most stories at corners of a 

building having RCC roof It is due to shrinkage of RCC 

roof slab on initial drying, as well as thermal 

construction, which exerts an inward pull on the walls in 

both directions. This is because bending in walls in 

portions always from corner, causes verticals cracks 

about one unit always from corners. 

4) Vertical Cracks below opening in line with window 

joints. These are due to vertical sheer caused by 

differential strain in the lightly loaded masonry below the 

opening and heavily loaded portion of wall having no 

openings. Avoid large windows. 

B. External and Internal walls of load bearing Structures 

1) Cracking on walls made of concrete blocks for shipment 

Cracks occur in parts of churches, i.e., at mid-point of 

openings or at regular intervals in long stretches. 

Depending on the strength of the mud, 

2) Cracks may be straight or trampled. They appear within 

weeks of construction and increase in width over a period 

of one or two years. They gain elasticity during cold 

weather due to the dry shrinkage of masonry units and 

are even more pronounced when mud access is used. 

3) Direct cracks at the junction of the old part of the 

building with the new extension. These are due to 

compaction of soil under load of newly built portion of 

building. 

4) Vertical cracking at the junction of columns of the RCC 

with construction work. They are due to the difference 

between RCC and masonry due to elastic deformation. 

Shrinkage and creep in RCC column. This and could be 

filled in at the time of renewal of finishing coat. 

C. Partition walls in load bearing structures 

1) Partition walls supported on RCC slab or beam if wall is 

built tightly up to the soffit of top beam / slab, these types 

of cracks appear. 

2) Partition walls built of concrete blocks Cracks are 

vertical and are at junctions with the load bearing walls 

and at intermediate places when partition is long. If wall 

is comparatively tall, horizontal cracks may be 

developed at mid height portion. They are due to drying 

shrinkage 

V. CAUSES OF CRACKS 

Principal causes of the incidence of cracks in the buildings 

are as follows: - 

A. Variety of Moisture:  

Building materials mainly have holes in their hot clay bricks, 

mud, certain stones and much more. These substances enlarge 

on soaking up moisture and settlement or reduce on drying. 

These movements are cyclic in nature and are brought on due 

growth or lower within the pore water pressure, quantity of 

these movements also relies upon on molecular structure of a 

cloth. The diverse outcomes of moisture adjustments are:- a) 

Initial shrinkage. b) Reversible motion. This is one of the 

most important causes of cracking in building. Thermal 

movement largely depends on several factors such as 

variation in temperature, co-efficient of thermal expansion 

and other physical properties of the components. Heat 

differences in the interior walls and interior floors of the 

building are not numerous and thus do not cause much cracks. 

It is majorly the external walls and the roofs which are 

exposed to several physical factors and are subjected to 

substantial thermal variation that are liable to cracking. 

B. Changes Because of Chemical Response:  

Due to expansive reactions between aggregates consisting of 

silica and alkali, concrete may additionally crack. This alkali 

silica response gives upward thrust to a swelling gel, which 

absorbs water from different components of concrete. This 

phenomenon of expansion consequences in cracks inside the 

building. 

C. Cracking Brought On Due To Flowers:  

Availability of flora in the place of partitions can motive 

cracks inside the wall due to enlargement of roots growing 

throughout and underneath the muse. The roots of the tree 

come from all over the top of the ground and while the logs 

are close to the wall, this should usually cause suspicion. 

 Poor restore and renovation: After a certain time 

period every structure wishes to be repaired and maintained. 

Some structures do no longer want a completely early 

appearance whilst some may additionally need a very look at 

their deterioration troubles. It is usually better and wise to 

become aware of troubles earlier than they cause any harm. 

D. Movement Due To Agreement of Basis:  

Whenever a structure is constructed the left over dig is in the 

end backfilled. This excavation is dense unless the backfill 

filling fabric is properly assembled, this will eventually 

stabilize over the years. This system of settling will cause 

poured concrete to settle. The other different factors that lead 
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to within the foundation agreement vary in the moisture 

content below and in all inspiration, the decomposition of 

organic waste and structural materials. 

E. Faulty Specification and Terrible Structural Design:  

Every shape loses its sturdiness over a period of time or in the 

course of the time of coaching of specification for concrete, 

different substances. During the layout of any shape each 

designer and architect ought to take into consideration the 

environmental factors of the website online. It is most vital to 

also take into consideration the geotechnical elements for 

willpower of soil type, type of foundation required, grade of 

concrete and steel required and so on. In addition to defective 

specifications, improper abilities, loss of revel in of 

contractor, unskilled employees ultimately gives rise to the 

deterioration of building or any structure. 

VI. PREVENTION: 

As the saying goes “prevention is better than cure” we must 

always find ways to avoid the problems caused by cracking 

by adopting adequate materials and techniques, proper design 

and effective specifications and supervision. The first things 

that should be strengthened to prevent cracks are the 

following. 

 Drying shrinkage is one of the most important factors 

that majorly cause cracking, Hence , several chemical 

admixtures should be put to use to reduce the amount of 

drying shrinkage. 

 Also some synthetic fibres that may help in the reduction 

of drying shrinkage must be put to use. 

 Proper repair maintenance and construction of expansion 

and contraction joints should be done so that the effect of 

variation in temperature is neutralized. 

 Keep a track of the review of mixed design in order to 

ensure that maximum size course aggregate, is used 

which will help to minimize the water content used in the 

mix. 

 Keep a track of the review of mixed design to ensure that 

lowest possible water content is used in the mix for 

workability purposes. 

 Also ensure that the contractor is quiet familiar with the 

design and technique of using different materials and 

equipment’s during mixed designs. 

 The various remedial and preventive measures that 

should be undertaken to cure crack are listed below: 

1) Use of fine aggregates: Use of aggregates which are too 

fine and largely contains too much of clay or silt, not 

graded well should be avoided. The permissible 

percentage of clay and silt in fine aggregate should not 

be more than 3%. 

2) Use of coarse aggregates: The allowable permissible size 

of coarse aggregate should be decided as per job 

requirements. Also, for concrete work coarse aggregates 

used should be well graded so as to obtain high durability 

and density. The fine content in coarse aggregate should 

not exceed 3%. 

3) Stitching: Stitching is a process of drilling of holes on 

both the sides of crack in which grouting is done with the 

help of Unshaped metal units that covers the crack. When 

cracks are formed the tensile strength is comparatively 

lost, in order to gain this lost tensile strength stitching is 

used, along with the drilling of holes, this process also 

involves cleaning the holes and filling the holes with the 

grout having enormous bonding strength. 

4) Dry packing: It is the process of placing of low moisture 

content mortar which is further followed by tamping the 

placed mortar into a particular area and also helps in 

producing a close bond and contact between the concrete 

and the mortar. 

5) Injection of Epoxy: This method is very useful for 

repairing dormant or non-moving cracks in slabs, walls, 

columns and piers. It is considered as one of the most 

economical methods and is very much capable of 

maintaining the comp active strength of concrete. 

Pumping of epoxy in vertical cracks should be in such a 

way that epoxy should start entering the lowest elevation 

until the level of epoxy reaches the level of entry port 

above. This process is repeated until the crack has been 

completely filled with epoxy. In case of filling of 

horizontal crack, the process of injecting of epoxy starts 

from one end of the crack to the other end of the crack in 

the same way. Due to maintenance of required pressure, 

the crack is filled. 

6) Plugging and drilling: This process consists of drilling 

through the full length of crack and filling or grouting it 

in the shape of a key. This process is most commonly 

used when the direction of the cracks is in the form of 

straight lines, and is accessible at the end. This method is 

mostly used for repairing vertical cracks in retaining 

walls. Generally, a hole of 50- 75mm diameter should be 

drilled in this process. 

VII. CONCLUSION: 

Cracks might also occur due to several reasons as discussed 

above. The formation of cracks can't be completely removed 

nor absolutely stopped but several measures can be 

undertaken to save you their results. Several prevention 

factors should be looked after at some point of real 

construction system itself. Lack of cautious observations and 

lack of attentiveness can result in a cause for deterioration 

within the constructing in the lengthy-run, which in the long 

run ends in the failure of shape. Through this studies work we 

came to a end that it's miles not possible to find approaches 

against cracking but tries can be made to reduce the formation 

and development of cracks in the structure. By looking at 

numerous cracks and tendency of cracking we also concluded 

that not all type of cracks require same degree of attention. 

Taking into attention proper restore and renovation, adequate 

construction materials, right techniques, the ability causes of 

crack may be minimized to a huge extent. Out of the several 

preventive and remedial measures of cracking discussed 

above the most appropriate method should be followed for 

distinctive kinds of cracks for gaining the handiest and 

efficient structure as a whole. 
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