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MODULE 6 

Construction procedures: different methods of construction – types of contract – Tenders 

– prequalification procedure - earnest money deposit – contract document – General and 

important conditions of contract - measurement and measurement book - Inspection and 

quality control - need, principles and stages, Basics of Total Quality Management 

Different methods of construction 

Three Basic Sectors of Construction : 

• Buildings: Building construction is usually further divided into residential and non-

residential (commercial/institutional). Provides places where people live, such as 

houses, apartments and the office, factory buildings etc. 

• Commercial/Industrial Construction: Industrial construction includes refineries, 

process chemical, power generation, mills and manufacturing plants. It also includes 

office structures, shopping malls, and factories, as well as churches and other houses of 

worship. 

• Civil Construction/ infrastructure: Infrastructure is often called heavy civil or heavy 

engineering that includes large public works, dams, bridges, highways, railways, water 

or wastewater and utility distribution. 

1. Traditional Construction:  

• The term ‘traditional build’ is most often used to describe a structure where the internal 

load bearing leaf of the walling is of masonry construction.  

• Although Modern Methods of Construction are taking building practices into the future, 

traditional brick and block methods still remain one of the most widely used build types. 

2. Lightweight Aerated (Aircrete) Blocks:  

• Lightweight Aerated (Aircrete) Blocks are suitable for foundations, internal and 

external leaves of cavity walls, solid walls, internal walls and party walls.  

• They provide a far greater thermal efficiency but usually require the application of an 

external wall insulation system to achieve current building regulations. 

 



3. Thin joint blockwork :  

• Thin joint blockwork (thin joint masonry) is a fast, clean, accurate system for 

construction using autoclaved aerated concrete blocks of close dimensional tolerance 

with 2mm-3mm mortar joints.  

• Thin layer mortar is a pre-mixed cement-based product that only requires the addition 

of water to make an easily-applied mortar.  

• It differs from general use mortar in that it sets more rapidly, thus giving early stability 

to the construction.  

• It provides an alternative to traditional sand/cement mortar and allows the depth of the 

mortar to be reduced from at least 10mm to 3mm or less. 

4. Precast Flat Panel System:  

• Floor and wall units are produced off-site in a factory and erected on-site to form robust 

structures, ideal for all repetitive cellular projects.  

• Panels can include services, windows, doors and finishes.  

• Building envelope panels with factory fitted insulation and decorative cladding can also 

be used as load-bearing elements.  

• This offers factory quality and accuracy, together with speed of erection on-site. 

5. 3D Volumetric Construction:  

• 3D Volumetric construction (also known as modular construction) involves the 

production of three-dimensional units in controlled factory conditions prior to 

transportation to site.  

• Modules can be brought to site in a variety of forms, ranging from a basic structure to 

one with all internal and external finishes and services installed, all ready for assembly.  

6. Flat Slabs:  

• Flat slabs are built quickly due to modern formwork being simplified and minimised.  

• Rapid turnaround is achieved using a combination of early striking and panelised 

formwork systems.  



 

7. Twin Wall Technology:  

• The prefabricated panels comprise two slabs separated and connected by cast-in lattice 

girders.  

• The units are placed, temporarily propped, and then joined by reinforcing and 

concreting the cavity on site. 

•  Twin wall is usually employed in association with precast flooring systems. 

8. Precast Foundations:  

• Precast concrete systems can be used to rapidly construct foundations.  

• The elements are usually to a bespoke design and cast in a factory environment, giving 

assured quality for the finished product.  

• The foundations are often supported by concrete piles and connected together. 

 

 



CONTRACT 

A construction contract is an agreement between an owner (many times a government 

department such as PWD, etc.) and a contractor (an individual or a contractor organization) to 

get a construction work done according to some terms and conditions. The agreement binds 

both the parties by the terms and conditions of the contract. The contract agreement generally 

stipulates the following particulars in it.  

 Quantities of works  

 Approved rates for different types of works and materials  

 Specifications for various types of jobs in the construction project 

 Time limit for the completion of the project and 

 Other terms and conditions for the work 

 Penalty clauses to be applied if the contractor does not do the work satisfactorily. 

In other words, contract is an undertaking by a person or firm to do a work under certain terms 

and conditions. The person or the firm, as mentioned above, is generally called as a contractor 

TYPES OF CONTRACTS 

There are various types of contracts to suit various conditions. Sometimes particular types of 

contracts are considered to be suitable for particular types of jobs. We must have the knowledge 

of various types of contracts and their salient features. Some types of contracts are being 

explained below.  

1. Lump Sum Contract  

In this type of contract a fixed amount of money is charged by the contractor to complete a 

work satisfactorily under certain terms & conditions, agreed upon before the start of work.  

Detailed specifications of the work are given to the contractor in the tender document. All the 

plans and drawings also are made available. The contractor has to work out the bills of 

quantities from these drawings and has to suggest a fixed sum of money for the completion of 

the work. After the completion of the work, the completed work is checked from the drawings 

but no detailed measurement of the quantities of materials is made.  

 

 



2. Lump Sum and Schedule Contract  

This is a form of the lump sum contract where the conditions applicable to the lump sum 

contract generally apply. In this case a schedule document is provided to the contractor in which 

rates for different types of work materials are given. In such a contract, the contractor is paid 

the lump sum amount of money as also extra amount if some additional amount of work is 

done by the contractor. This extra amount of money is calculated as per schedule of rates for 

the extra work done by the contractor. This gives some flexibility to the contract as any 

additional work, which was not included at the start of work, also may be got completed form 

the contractor.  

3. Schedule Rate or Item Rate Contract  

In this type of contract the contractor does the work on an item rate basis. The quantities of 

various items of work are calculated and payment is made on the basis of quantity. The contract 

agreement includes quantities, rates and other associated information such as detailed 

specifications etc. The payment to the contractor is made after detailed measurements of 

different items of work actually done by the contractor.  

Depending on the conditions, the item rate contract may include rates which may be somewhat 

lower or higher than those given in the schedule of rates. This may be possible if some special 

conditions at the site justify the higher percentage of rates. For example, higher rates may have 

to be given to contractors to attract them for taking up construction jobs in a difficult terrain, 

such as in a hilly area.  

4. Labour Contract  

In this type of contract, the contractor undertakes contract for providing labour at the site. All 

materials are to be supplied by the department and the contractor is paid for the labour portion 

of the cost. The quantities of various items of work are to be measured and the required number 

of workers is calculated. The contractor is paid the amount for the required number of workers.  

Whether the contractor is entitled to use his own tools and plants and other equipment is 

included in the agreement. This system of work is not generally used in government 

departments but in private construction it is frequently used. There the owner provides the 

materials and arranges equipment and pays for the labour arranged by the contractor. 

 



 

5. Material supply contract 

In this form of contract, a contractor has to offer his rates for supply of the materials, inclusive 

of all local taxes, carriage and delivery charges to the specified stores within the time limit 

prescribed in the tender 

6. Percentage rate contract 

When the lowest rate and comparative position among the contractors are already specified 

prior to the opening of the tender, then the percentage rate contract is used. Percentage contract 

is a type of contract where there is no possibility of unbalanced tender. 

7. Cost Plus type Contracts 

 Cost Plus Percentage Contract  

In this type of contract, the contractor is paid some additional amount of money for the timely 

and satisfactory completion of the construction project above what is his due. This encourages 

the contractor to maintain the quality of work as well as to complete the construction work in 

time. As delay in the completion of project may increase the project costs, it may limit the 

delays and ultimately save some money of the department.  

It may so happen that the contractor may try to complete the project in a short time without 

caring for the quality of work due to the additional amount of money for the timely or early 

completion of work. It is very important that the quality of construction is maintained by 

regular and proper supervision.  

It is also important to include a penalty clause in the contract agreement so that appropriate 

action may be taken against a contractor who does not do a good work. A penalty or 

compensation may be imposed on the contractor for delays in the construction period. The 

maximum limit of penalty may be around 10% of the total contract amount. 

 Cost plus fixed fee contract 

In cost plus fixed fee, the owner pays the contractor an agreed amount over and above the 

documented cost of work.  



This is a negotiated type of contract where actual and direct costs are paid for and additional 

fee is given for overhead and profit is normally negotiated among parties. The owner is in more 

control of the project; however, the risks are transferred to the owner.  

A cost plus contract states that a client agrees to reimburse a construction company for building 

expenses such as labour, materials, and other costs, plus additional payment usually stated as a 

percentage of the contract’s full price. 

This type of construction contract is an alternative to lump sum agreements. It allows flexibility 

and transparency for the homeowner, and reduces the risk for a contractor since a Cost Plus 

construction contract guarantees them a profit. 

 Cost plus sliding or fluctuating fee scale contract 

The contractor gets actual cost of construction plus an amount of fee (% of construction cost) 

inversely variable according to the increase or decrease of the estimated cost agreed first by 

both the parties. The amount of fee is determined by reference to some sliding scale. Thus, 

higher the actual cost, the lower is the value of the fee the contractor receives and vice versa. 

From the owner’s point of view, this is the best of cost plus type contracts. It’s developed form 

is target contract. 

8. Build Operate Transfer (BOT) Contract  

This is a form of contract in which the contractor is to build a facility. The contractor operates 

the facility for some time to recover the costs. After the costs of the construction work with 

profits are recovered by the contractor, the facility is transferred to the owning department. 

Any maintenance costs during the operation of the facility are also recovered by the contractor.  

For example, you must have seen toll taxes being collected at the site of a newly constructed 

bridge by a contractor authorized by a department. The contractor collects money from vehicle 

owners crossing some river using the bridge. This way the vehicle owners pay money for using 

the facility and the contractor is able to compensate himself for the costs incurred for the 

construction of the facility.  

The BOT projects are usually long-term in nature as a long time is required to recover the costs 

incurred in the construction and maintenance of the facility. After the recovery of the full cost 

by the contractor, these types of projects are normally transferred to the government.  



In BOT type of projects, the lenders (parties or organizations financing the construction of the 

project) consider the future earnings of the project as the prime factor for lending the money. 

Their credit is based on the project earnings, not on the creditworthiness of the contractor. The 

lenders usually take the security of the project assets as a guarantee against the financed money. 

9. Target Cost Construction Contract 

Target cost contract has mutual features of the lump sum and cost plus contracts. The contractor 

is paid based on the actual costs plus a certain fee either fixed or percentage of total cost in 

case of the cost of the project doesn’t exceed certain target cost specified by the owner. 

There is risk carried by the contractor in case of increase in cost of construction project. The 

contractor is also rewarded a percentage of any savings between target and actual cost. 

10. Negotiated contract 

When the contract is awarded without calling tenders on the basis of negotiation only, it is 

called negotiated contract. It may be any form discussed above  

11. Subcontract agreement 

A subcontractor agreement is a contract primarily between a builder or a principal contractor 

and subcontractor. It outlines the perimeters of specialist work to be done for the construction 

project 
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INSPECTION AND QUALITY CONTROL 

Introduction-Need for Inspection and Quality Control-Principles of Inspection-Major Items in 

Construction Job Requiring Quality-Stages of Inspection and Quality Control 

INTRODUCTION 

Inspection is needed for maintaining quality in a construction project. Different aspects 

of quality are to be considered. Different types of inspection and quality control procedures 

may apply to different materials. An engineer should be conversant with all these procedures. 

NEED FOR INSPECTION AND QUALITY CONTROL 

Every operation is connected with the quality of the product. In the case of construction 

the quality of construction is to be maintained as per project specifications. It is important that 

quality requirements be satisfied and production schedules are met. The satisfaction of the 

owner of the project is mainly derived by the quality of the work. Stiff competition in the 

national and international level of construction sector demands a high quality oriented attitude 

of engineers. However, the management is required to achieve the satisfaction of the owner by 

completing the project within the cost constraints for the project. Both of these things are 

dependent on properly integrating quality development, quality maintenance and quality 

improvement in construction.   

Quality 

Quality is a relative term and is used with reference to the end use of the product. In the 

context of the construction field, this end product is what we construct. Sometimes quality is 

defined as the fitness of any constructed facility or structure for use at the most economical 

level. As there may be difference in the perception of quality of an object, we have to specify 

the quality in a clear term. As mentioned above, quality may sometimes mean as the fitness for 

use. Sometimes it may be interpreted in terms of conforming to requirements. For example, a 

tourist building must be planned so that people staying inside it must feel its aesthetic appeal 

or beauty. If it does not conform to this requirement some people may term it not conforming 

(or matching) to the requirements. Sometimes quality may be interpreted in terms of grade or 

degree of excellence for some structures. The quality of construction of a project is also 

dependent on the quality of several other parameters. Quality of a constructed facility may be 

verified based on some instincts or factors. 

These may be considered as follows :  

The integration of all these three aspects can be achieved through a sound quality control 

system.  



• Aesthetics 

• Strength 

• Durability 

• Safety 

• Economy 

• Maintainability 

• Reliability 

• Degree of satisfaction of the end user 

• Versatility of use for many purposes 

Quality of Design 

Quality of design of a construction is concerned with the specifications which have to 

be conformed with. A good quality of design must ensure consistent performance of the facility 

for the entire life span of the facility. The design of the facility should be done in such a way 

that all possible modes of failures are considered and appropriate inputs are ingrained in the 

design to take care of them. Quality design is a continuous process which results in good 

evaluation of an end product. Design features which are essential for a project are necessary to 

be considered. For example, a road without design features such as camber, superelevation or 

provision of side drains is not going to be evaluated as a good construction. Objectives of the 

owner for the construction of a structure, cost considerations, environmental considerations, 

etc. are some of the factors which may affect the design of a structure and hence its quality. 

Conforming to Quality 

Conforming to quality means the quality of the product/construction to be of a required 

order. It is essential so that the construction goes on as per the satisfaction of the owner. Use 

of proper quality of materials, proper work sequences, proper types of equipment and 

inspections from time to time are factors which should be considered. It is to note that a higher 

quality of design increases the cost but a higher quality of conformity with the design saves the 

investment. 

Quality of Performance 

It is connected with how well the constructed facility gives its performance. It depends on both 

the quality of design and the quality of conformance. It may be easily understood that even a 

best design may not be able to provide us with something which is going to be the best in terms 

of performance if the quality of conformance is poor. The reverse is also true. A proper quality 

of conformance also cannot provide a good quality of constructed facility if the quality of 

design of the facility is not good.  



Characteristics of Quality 

Quality of a particular object, such as a car, a book or a building, may be assessed by 

some parameters which are physical or chemical in nature. Sometimes the criteria may be 

abstract such as aesthetics or beauty of an object. These parameters are used to define the 

quality of an object. Quality characteristics may be defined in terms of parameters which may 

be of the following types: 

• Technical parameters – length, viscosity, etc. 

• Psychological parameters – taste, beauty, etc. 

• Time parameters – speed, life span, etc. 

• Contractual parameters – safety, reliability, etc. 

• Ethical parameters – honesty, integrity, nature, etc. 

These characteristics may be measurable or non-measurable. This may be another 

criterion for classifying those parameters which may assess quality.  

Quality control may be defined as a procedure by which we compare the actual quality 

of an object with the intended quality. If the actual quality is different from the intended one, 

especially if it is less, we have to take corrective actions. The intended quality is defined by 

some characteristics. The same characteristics of the actual object are measured. When these 

characteristics are compared, we can have an idea of whether the actual quality of the object is 

acceptable. Quality control may be termed also as a systematic control of those factors which 

define the quality of an object. For example, we know that the strength of a structural member, 

such as a column, is dependent on the quality of materials which are used to construct that 

column. We shall have to control the quality of materials to control the quality of column. 

Quality control includes all such procedures, tools, specifications and the system of norms & 

specifications which are used to control the quality of an object.  

Quality control is generally costly. We have to train people for making inspections, assessing 

quality of objects with the help of instruments which are sometimes purchase or hired on rent. 

Time also is spent on inspections. 

Inspections may sometimes affect the progress of work. Sometimes, we may have to 

dismantle some construction or part of construction which may be a drain on the resources of 

an organization. The cost of quality assurance should be considered and it should be the practice 

on the part of the contractor to establish high quality standards. Sometimes disputes may be 

there because of decisions made during inspections which have to be sorted out. Getting these 

disputes amicably resolved also may sometimes be time consuming and costly. 



There are some benefits of maintaining quality in the construction. These may be expressed as 

below 

 Increase in efficiency because of quality consciousness 

 Reduction of scrap due to less number of items being rejected 

 Easy identification of construction faults 

 Decrease in cost in the long run due to benefits of quality control 

 Creating quality consciousness in workers 

 

PRINCIPLES OF INSPECTION  

Inspection means the checking of material or product at various stages of manufacture or 

construction of an object. It is done with respect to some pre-defined parameters and it tries to 

detect the faulty nature of the object. When we inspect something, we try to see the past history 

of construction and try to learn from our past experiences. Faulty objects are sorted out and are 

rejected. For example, those structural members, whose construction has been faulty, may be 

dismantled and reconstructed. There may be different aspects which may be followed. For 

example, the quality of a beam specimen may be faulty because the concrete in that beam may 

not be of the chosen grade. It may be considered faulty if the detailing of reinforcement (i.e. 

how the reinforcement is to be placed in the beam) also is faulty. Such beam members would 

be discarded, dismantled and reconstructed. 

Inspection should not be confused with quality control. Inspection is a way or method 

of maintaining the quality of the object being constructed or produced. Controlling the quality 

is what is termed as quality control. Quality control is a wide term which involves inspections 

at various stages of construction. Basically, when we consider the quality control of some 

object, we always have some future object in mind and we try to find out the ways as to how 

to control the quality of that object, to be produced in future. This is why, the quality control 

people are provided with instructions prior to the production or construction of some object 

or some building. Inspections give us needed inputs to control quality. If the quality of an object 

is found to be not as per expectations, we have to take remedial steps. Inspections check the 

quality of past constructions and quality control norms or specifications are provided for the 

future constructions. Inspection is an act of checking the objects or items, sorting out and 

finding out the faulty item. Quality control is a broad term which includes inspection as an 

activity out of a number of activities carried out for the purpose. 



Inspections are carried out using precise equipment and instruments. These devices or tools are 

used to measure those characteristics which define the quality of an object. Using such devices, 

we can ascertain the quality of past constructions and judge if those objects, which were 

constructed, were as per accepted norms and specifications. Inspection is mainly carried out by 

people who are responsible for it. They must know the norms and specifications, characteristics 

to be measured and should know how to use different devices and tools to examine the quality 

of a construction. For inspecting the quality of construction, non-destructive test procedures 

have been established. In such procedures, which are termed as NDT procedures, we can test 

the quality of construction without deforming a structural element.  

MAJOR ITEMS IN CONSTRUCTION JOB REQUIRING QUALITY CONTROL 

To understand the aspect of quality control in construction, it has to appreciate that 

construction industry is somewhat different from other manufacturing industries. The objects 

created or constructed in this sector are most of the times unique in the sense that the structures 

are never the same or the exact replica of one another. Two buildings, two bridges, two roads 

may be chosen at random and in each case we would find that there are differences or 

variations. There are certain considerations which should be kept in mind when we consider 

quality control in civil engineering construction. 

Quality of construction is dependent, to a great extent, on 

• The quality of materials which are used in construction 

• The expertise of workers 

• The technology adopted in construction 

• Number, type and quality of inspections 

• Quality consciousness of people 

• Funds available for construction and quality control 

• Time available for quality control procedures 

• Existence of norms and guidelines for assessing quality of construction of a particular type 

• Experience and expertise of inspectors 

• Quality of design 

• Nature of the construction project  

We can see that some activities in a construction work may be of a repetitive nature. 

Some activities are taken up only for some times. Concrete mix making may be a routine affair 

at a construction site. We can understand that quality control norms may be different when we 

compare two materials out of which one is a factory made item and the other one is a site made 

material. It may be the case of some steel channel section and the concrete mix. We should be 



more concerned for the quality control exercised for the making of materials which are 

manufactured at the site. This is due to the reason that illiterate workers may not know the 

correct manner of doing something in a right way. For some materials, we have to be extra 

vigilant for quality as these materials may be very important for supplying strength to the 

construction. If the quality of concrete is not good, we cannot expect a good quality of 

construction. Quality of construction materials should be good. Guidelines should be followed 

in the assessment of quality of these materials. Some common materials which are used for 

construction are given below: 

• Cement 

• Fine and coarse aggregates 

• Chemical admixtures 

• Timber 

• Steel 

• Soil of a site 

• Bricks and stones 

Standard guidelines, formed by standard codes, are available. These guidelines supply us with 

the tests conducted to assess the quality of these materials. Tests should be conducted on these 

materials and faulty materials should not be used. Quality of construction procedures and 

processes adopted also should be considered in the context of quality control. 

STAGES OF INSPECTION AND QUALITY CONTROL 

Specifications for quality are available in Indian standards formulated by Bureau of 

Indian Standards, New Delhi. Different types of construction works are dealt with in different 

ways and different tests to assess their different quality characteristics are available. In different 

types of construction works or jobs different stages may be recognized. For example, if we 

wish to make a reinforced concrete beam structural member, we have to go through different 

stages such as providing supports to the form work, making of form work, cutting or reinforced 

bars for the beam, putting the reinforcement in the formwork, mixing of concrete, pouring of 

concrete in the formwork, vibrating concrete, curing concrete, etc. There are different types of 

guidelines to oversee each stage so that the quality of the beam is of a right type. We should 

appreciate that it shall be difficult to maintain the overall quality if quality is not maintained in 

some of these stages. We have to monitor quality of each and every stage to get the required 

quality of the concrete member. 

Salient points are given below regarding different stages and quality control aspects 

required to be considered in some general construction operations. 



Earth Work 

Stages 

• Measurement of dimensions in different directions in terms of height, width and length 

• Excavation of soil 

• Determination of soil properties 

• Compacting soil 

Quality Control Considerations 

• Accurate measurements with precise instruments 

• Use of good equipment 

• Use of standard procedures for testing of soil 

• Use of equipment for compaction 

Masonry 

Stages 

• Measurement of dimensions in different directions in terms of height, width and length 

• Construction of masonry 

• Curing of masonry work 

Quality Control Considerations 

• Use of good quality materials 

• Use of right construction procedures and correct bonds 

• Employment of people with experience and expertise 

• Adequate curing of masonry 

Reinforced Cement Concrete (RCC) 

Stages 

• Measurement of dimensions in different directions in terms of height, width and length 

• Creation and installation of formwork 

• Provision of reinforcement 

• Mixing of concrete 

• Casting of concrete 

• Curing of concrete 

Quality Control Considerations 

• Use of good quality materials 

• Use of right construction procedures 

• Employment of people with experience and expertise 

• Correct detailing of reinforcement 



• Adequate curing of concrete 

Sanitary and Water Supply Services 

Stages 

• Measurement of dimensions in different direction in terms of length as well as area covered 

• Procurement of sanitary and water supply items 

• Installation of these items correctly 

• Testing of these items 

Quality Control Considerations 

• Use of good quality materials and items 

• Use of right construction procedures 

• Employment of people with experience and expertise 

Electrical Services 

Stages 

• Measurement of dimensions in different direction in terms of length as well as area covered 

• Procurement of items 

• Installation of these items correctly 

• Testing of these items 

Quality Control Considerations 

• Use of good quality materials and items 

• Use of right connection procedures 

• Employment of people with experience and expertise 

 

Various types of effects, due to inadequate quality control in construction, generally 

seen in various facilities already constructed are provided in Table. 

 

Cause/Effect Ponding of Water Taking Place in a Slab 

 Remedy/Precaution The effect of ponding may be due to insufficient slope provided in the 

slab. This may create problems while washing floors. If ponding takes 

place in the topmost slab, it may be even more troublesome in the rainy 

season. 

 

 



Cause/Effect Cracks Appearing in Concrete Structural Members in a Structure 

Remedy/Precaution The reinforcement detailing in the structural members of concrete should 

be correctly provided as a precaution. If the cracks are detected, proper 

safeguards should be taken with the expert advice. In any case, cracks 

should be properly sealed so that corrosion of reinforcement inside does 

not occur. 

Cause/Effect Peeling Off of Plaster, Crumbling of Concrete of Structural 

Members 

Remedy/Precaution  Plastering of the surface should be redone in the area where the peeling 

off has taken place. Fresh cover concrete from where crumbling of 

crumbling of concrete is considered as a falling hazard also. 

Cause/Effect Efflorescence in Walls, Peeling of Plaster, Corrosion of Cement, 

Plaster of the Walls 

Remedy/Precaution Efflorescence may be due to seepage in the walls. The seepage in the walls 

should be arrested. Portions, where plaster has peeled off, should be 

replastered. Wall portions where plaster has lost its strength may be subject 

to guniting or may be reconstructed. 

Cause/Effect Walls of Great Thickness Showing Rupture, along the Length of 

Wall, in the Middle Portion 

Remedy/Precaution Walls may be provided with through stones or reinforcement bars going 

along the thickness of walls. This gives them safety in vibratory 

situations such as earthquakes. 

Cause/Effect Walls having Less Strengths in certain Portions, such as Near 

Corners, Walls of Large Slenderness Ratio 

Remedy/Precaution Proper bond should be provided in the walls, especially where two 

walls meet. Walls of large slenderness ratio should be strengthened as 

under earthquakes or under impact loads these may fail and cause 

accidents. Such walls may preferably be reinforced. 



Cause/Effect Leakage Due to Water Tank, Seepage at the Top of Mumty Slab 

especially in Rainy Season 

Remedy/Precaution Leakage of water from the water tank should be arrested. Pipe joints 

should be checked and faulty ones should be repaired. Mumty slabs 

should be repaired to avoid ponding of water. 

Cause/Effect Falling Hazards Due to Parapet Walls and Water Tanks at the Top 

Remedy/Precaution Parapet walls should be repaired to give them added strength. They may 

be reinforced during reconstruction. The pillars of water tanks should 

be made of adequate strength so that they can take the shear stresses 

during earthquake conditions. 

Cause/Effect Seepage from Water Tank Walls 

Remedy/Precaution The walls of the water tanks should be repaired suitably. Ferrocement 

treatment may be given to the walls of tanks to make them impervious 

to water concrete has taken place in the structural elements should be 

provided. 
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