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Abstract 

Most of building's slab, basements and canals have problem of seepage. Due to seepage structural integrity 

of structure may be compromised. So, it is important to remove seepage and leakage problems from these 

components of the structure. Due to these in the buildings aesthetical look also compromised and, in the 

canal, due to seepage underground the canal may be destroyed, and we can lose large amount of water due 

to seepage lose. Over project conclude different method of protection from seepage in building slabs and in 

canal. 

In building we have tested four different methods to reduce seepage and compare it with normal slab. 

During the test we have calculated the daily evaporation lose and fill the slabs with the same amount of 

water after 3 days and 7 days we have result which concludes that if we add coal ash the seepage problem 

increased the amount of coal as added is 8% of the total concrete. The slab in which dr. Fixit is added 

provided reasonable protection from the seepage. But most effective methods were plastic layering, 

bitumen layering and epoxy layering they all give similar results, but the plastic layering method is more 

difficult than the bitumen layering and epoxy layering on the other hand epoxy is most effective as well as 

most expensive method out of three. So, bitumen layering with sprinkling of sand on the top to prevent it 

from temperature effect is most effective and economical method of preventing seepage in low-cost 

projects, but epoxy layering can be done in high-cost projects. 

Most of building's slab, basements and canals have problem of seepage. Due to seepage structural integrity 

of structure may be compromised. So, it is important to remove seepage and leakage problems from these 

components of the structure. Due to these in the buildings aesthetical look also compromised and, in the 

canal, due to seepage underground the canal may be destroyed, and we can lose large amount of water due 

to seepage lose. Over project conclude different method of protection from seepage in building slabs and in 

canal. 

In building we have tested four different methods to reduce seepage and compare it with normal slab. 

During the test we have calculated the daily evaporation lose and fill the slabs with the same amount of 

water after 3 days and 7 days we have result which concludes that if we add coal ash the seepage problem 

increased the amount of coal as added is 8% of the total concrete. The slab in which dr. Fixit is added 

provided reasonable protection from the seepage. But most effective methods were plastic layering, 

bitumen layering and epoxy layering they all give similar results, but the plastic layering method is more 
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difficult than the bitumen layering and epoxy layering on the other hand epoxy is most effective as well as 

most expensive method out of three. So, bitumen layering with sprinkling of sand on the top to prevent it 

from temperature effect is most effective and economical method of preventing seepage in low-cost 

projects, but epoxy layering can be done in high-cost projects. 

In the canal we provided 3 different linings concrete linings, brick lining and HDPE lining and perform 

similar test as we performed on the slabs due to small scale and steady water the results of all these are 

similar, but brick lining provide least seepage protection due to large no. of joints, but it is most easy to 

maintain method. Concrete lining is most expensive method. Most economical and effective method is 

HDPE before HDPE, LDPE were used as a plastic lining but problem with LDPE is that while laying it 

something due to its thinness it tears and has weathering effect rapidly so in improvement of LDPE l, 

HDPE are used as plastic lining. 

1. INTRODUCTON: 

In this project we will conclude which is the best way of prevention of seepage and leakage in concrete 

roofs of out of following methods. 

• Ordinary Portland cement (OPC) 

• OPC+ Fly ash 

• OPC+ Bitumen layer(top) 

• OPC+ plastic layer(top) 

• OPC+ Dr. Fixit. 

 

Figure No:- 1 Safest according to previous studies 

 

PROPERTIES OF CONCRETE BY IS CODE 456-2000 

• Workability 

• Strength of concrete 

• Durability  

• Creep 

seepage %

Normal slab ( R.C.C uaing O.P.C) NORMAL SLAB WITH PALSTIC COATING

SLAB WITH B.C SLAB BY ADDING DR. FIXIT AS ADMIXTURE

SLAB BY ADDING COAL ASH AS ADMIXTURE
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• Shrinkage  

 

WORKABILITY 

                            Workability is important property of concrete .The workability of concrete define as 

the amount of work required to place concrete & to compact it thoroughly. 

                    The workability is associated with the following four concept. 

                    1. Internal friction 

                    2. Prevention of segregation 

                    3. Prevention of hardness 

                    4. Prevention of bleeding                                                                                                  

DURABILITY  

                       Durability of concrete is ability to resist weather action, chemical attack, abrasion, or any 

other process of deterioration. Durability is. 

         1. The ability to do what it’s supposed to 

         2. For as long as supposed to do it 

Table No:- 1  The strength of concrete increase with age. 

AGE COMPRESSIVE STRENGTH 

(%) 

1 Day 16% 

3 Days 40% 

7 Days 65% 

14 Days 90% 

28 Days 99% 

                                                                                                  

CREEP 

Creep of concrete depends, in addition to the factors listed in 6.2.4, on the stress in the concrete. Age at 

loading and the duration of leading. As long as the stress in concrete does not exceed one-third of its 

characteristic compressive strength, creep may be assumed to be proportional to the stress. In the absence 

of experimental data and detailed information on the effect of the variables, the ultimate creep strain may 

be estimated from the following values of creep coefficient (that is, ultimate creep strain! elastic strain at 

the age of loading); for long span structure, it is advisable to determine actual creep strain, likely to take 

place: 

Table No:- 2  creep coefficient of concrete 

Age Creep Coefficient 

7 days 2.2 

28 days 1.6 

1 year 1.1 

 

 

NOTE:- Reference form IS 456 : 2000 
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SHRINKAGE 

The total shrinkage of concrete depends upon the constituents of concrete, size of the member and 

environmental conditions. For a given humidity and temperature, the total shrinkage of concrete is most 

influenced by the total amount of water presenting the concrete at the time of mixing and, to a lesser extent, 

by the cement content. 6.2.4.1 In the absence of test data, the approximate value of the total shrinkage 

strain for design may be taken as 0.0003 (for more information, see IS 1343). 

NOTE:- Reference form IS 456 : 2000. 

 

VARIOUS TEST:- 

 

• Flow Test 

The flow table test or slump-flow test is a method to determine consistency of fresh concrete. Flow 

table test is also used to identify transportable moisture limit of solid bulk cargoes. It is used 

primarily for assessing concrete that is too fluid (workable) to be measured using the slump test, 

because the concrete will not retain its shape when the cone is removed

 

Figure No:- 2 flow table 
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 Slump Test 

The concrete slump test measures the consistency of fresh concrete before it sets. It is performed to 

check the workability of freshly made concrete, and therefore the ease with which concrete flows. It 

can also be used as an indicator of an improperly mixed batch. The test is popular due to the 

simplicity of apparatus used and simple procedure. The slump test is used to ensure uniformity for 

different loads of concrete under field conditions. 

 

          

 

Figure No:- 3 slump test apparatus 
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 Compressive test  

• Compressive strength of Concrete can be defined as the ability of material or structure 

to carry the loads on it without any crack or deflection. Material under compressive load tends to 

reduce the size, while in tension, size elongates. 

 

 

Figure No:- 4 compression testing machine 

 

• Impact Test 

Impact test determines the amount of energy absorbed by a material during fracture. This absorbed energy 

is a measure of a given material's toughness and acts as a tool to study temperature-dependent brittle-

ductile transition. It is to determine whether the material is brittle or ductile in nature. 
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Canal lining  
 

Geo membranes have been used as water canal liners to control seepage since the 1950’s and are an 

effective alternative to more traditional lining methods, such as concrete and compacted soil. One of the 

first uses of a Geo membrane for a water canal was in 1954 for a U.S. Bureau of Reclamation (USBR) 

irrigation canal near Fort Collins, Colorado. The flexibility of geo membranes allows them to conform to 

the canal subgrade without puncturing and to 

adapt to subgrade changes with time. Geo membranes are also less pervious than concrete and compacted 

soil allowing for less loss of water over time. However, geo membranes are susceptible to damage from 

environmental and 

mechanical factors so various protective coverings have been used. Mechanical damage means damage to 

the geo membrane caused by people, animals, and/or equipment, whereas environmental damage refers to 

ultraviolet, wind, precipitation, etc. damage. 

 

Traditionally, PVC geo membranes have been the geo membrane used for canal-lining projects. However, 

recently polyethylene (PE) based geo membranes (HDPE, LDPE, CSPE and VLDPE) as well as several 

other types of 

Geo membranes (e.g., EDPM and polypropylene) have been used as canal liners. 

All geo membranes are susceptible to damage from sun, wind, wave action, vegetation roots, and animal 

traffic, and thus must be protected. The most traditional method of protecting a geo membrane is to cover it 

with compacted soil. 

Another method is to cover the lining with concrete and bricks. The last option is to not protect the geo 

membrane and leave it exposed. 

 

 

Canal Lining:-  Canal Lining is an impermeable layer provided for the bed and sides of canal to improve 

the life and discharge capacity of canal. 60 to 80% of water lost through seepage in an unlined canal can be 

saved by construction canal lining. 

 

Types of Canal Linings 
Canal linings are classified into two major types based on the nature of surface and they are: 

 

1. Earthen Type lining 

 
Earthen Type lings are again classified into two types, and they are as follows: 

 

Compacted Earth Lining 

Soil Cement Lining 

Compacted Earth Lining 

 

Compacted earth linings are preferred for the canals when the earth is available near the site of construction 

or In-situ. If the earth is not available near the site, then it becomes costlier to construct compacted earth 

lining. 

 
Compaction reduces soil pore sizes by displacing air and water. Reduction in void size increases the 

density, compressive strength and shear strength of the soil and reduces permeability. This is accompanied 

by a reduction in volume and settlement of the surface. Proper compaction is essential to increase the 

stability and frost resistance (where required) and to decrease erosion and seepage losses 

 

Soil Cement Lining 

 
Soil-cement linings are constructed with mixtures of sandy soil, cement, and water, which harden to a 

concrete-like material. The cement content should be minimum 2-8% of the soil by volume. However, 

larger cement contents are also used. 
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In general, for the construction of soil-cement linings following two methods are used. 

 

Dry-mix method 

Plastic mix method 

 

For erosion protection and additional strength in large channels, the layer of soil-cement is sometimes 

covered with coarse soil. It is recommended the soil-cement lining should be protected from the weather 

for seven days by spreading approximately 50 mm of soil, straw, or hessian bags over it and keeping the 

cover moistened to allow proper curing. Water sprinkling should continue for 28 days following 

installation. 

 

 

Soil Cement Lining 

 

2. Hard Surface Canal Linings 

 
It is sub divided into 4 types and they are 

 

Cement Concrete Lining 

Brick Lining 

Plastic Lining 

Boulder Lining 

Cement Concrete Lining 

 

 

Cement Concrete linings are widely used, with benefits justifying their relatively high cost. They are tough, 

durable, relatively impermeable, and hydraulically efficient. Concrete linings are suitable for both small 

and large channels and both high and low flow velocities. They fulfil every purpose of lining. 

 

There are several procedures of lining using cement concrete 

 

Cast in situ lining 

Shotcrete lining 

Precast concrete lining 

Cement mortar lining 

 

Brick Lining 

 
In case of brick lining, bricks are laid using cement mortar on the sides and bed of the canal. After laying 

bricks, smooth finish is provided on the surface using cement mortar. 

 

Plastic Lining 

 
Plastic lining of canal is newly developed technique and holds good promise. There are three types of 

plastic membranes which are used for canal lining, namely: 

 

Low density polyethylene 

High molecular high-density polythene 

Polyvinyl chloride 

 
The advantages of providing plastic lining to the canal are many as plastic is negligible in weight, easy for 

handling, spreading and transport, immune to chemical action and speedy construction. 

 

The plastic film is spread on the prepared sub-grade of the canal. To anchor the membrane on the banks ‘V 

trenches are provided. The film is then covered with protective soil cover. 
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Plastic Canal Lining 

 

Boulder Lining 

 

 
This type of lining is constructed with dressed stone blocks laid in mortar. Properly dressed stones are not 

available in nature. Irregular stone blocks are dressed and chipped off as per requirement. 

 

When roughly dressed stones are used for lining, the surface is rendered rough which may put lot of 

resistance to flow. Technically the coefficient of rugosity will be higher. Thus, the stone lining is limited to 

the situation where loss of head is not an important consideration and where stones are available at 

moderate cost. 

 

 

Advantages of Canal Lining:- 

 Seepage Reduction 

 Prevention of Water Logging 

 Increase in Commanded Area 

 Increase in Channel Capacity 

 Less Maintenance 

 Safety Against Floods 

 

1. Seepage Reduction 

The main purpose behind the lining of canal is to reduce the seepage losses. In some soils, the seepage loss 

of water in unlined canals is about 25 to 50% of total water supplied. The cost of canal lining is high, but it 

is justifiable for its efforts in saving of most of the water from seepage losses. Canal lining is not necessary 

if seepage losses are very small. 

 

2. Prevention of Water Logging 

 
Water logging is caused due to phenomenal rise in water table due to uncontrolled seepage in an unlined 

canal. This seepage effects the surrounding ground water table and makes the land unsuitable for irrigation. 

So, this problem of water logging can be surely prevented by providing proper lining to the canal sides. 
 

3. Increase in Commanded Area 
Commanded area is the area which is suitable for irrigation purpose. The water carrying capacity of lined 

canal is much higher than the unlined canal and hence more area can be irrigated using lined canals. 

 

4. Increase in Channel Capacity 
Canal lining can also increase the channel capacity. The lined canal surface is generally smooth and allows 

water to flow with high velocity compared to unlined channel. Higher the velocity of flow greater is the 

capacity of channel and hence channel capacity will increase by providing lining. 

 

On the other side with this increase in capacity, channel dimensions can also be reduced to 

maintain the previous capacity of unlined canal which saves the cost of the project. 
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3. OBJECTIVE 

 Best method for controlling seepage and leakage 
 To analyse coast and benefit analysis in seepage control 

 To study Easy and convenient method 

 To find Remedial measure easily available for each type. 

Objective of canal lining:- 

1. It is done to minimize the seepage loses through bed sides of canal. 

2. It is done to prevent scouring and erosion of bed and sides of the canal due to heavy rainfall causing high 

velocity flood water. 

3. It is done to increase the flow velocity, thus discharge in the canal section is increased. 

4. It is done to prevent water logging of area which takes place due to rise in water table. 

5. It is done to prevent growth of weeds along the bed and sides of canal. 

6. It is done to minimize the cost of maintenance. 

7. It is done to increase the command area. 
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 METHODOLOGY: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MATERIAL COLECTION 

NORMAL 

M25 MIX 

M25 + DR. 

FIXIT MIX M25+ FLY 

ASH MIX 

NO LAYERING 

CURING 15 

DAYS 

BITUMEN 

LAYERING 

PLASTIC 

LAYERING 

2 WEEKS OBSERVATION TIME 

CHECKING OF SEEPAGE AFTER 2 WEEKS OF OBSRVATION  

Figure No:- 5 
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5. LITERATURE SURVEY 

Table No:- 3  previous studies 

Sr.no Year Author Title Conclusion 

1. 2009 Yupeng Li and 

Honglue Iv 

Study on 

seepage 

calculation 

model for 

the concrete 

face slab 

with cracks 

The seepage changes law 

of concrete face rock-fill 

dam under the extreme 

condition that there are so 

many cracks in the slab is 

obtained. 

2. 2009 Yupeng Li and 

Honglue Iv 

Study on 

seepage 

calculation 

model for 

the concrete 

face slab 

with cracks 

The seepage changes law 

of concrete face rock-fill 

dam under the extreme 

condition that there are so 

many cracks in the slab is 

obtained. 

3.  

 

 

 

2011 

Dr R. 

Rajkumar, 

Annamalai 

Performance 

Studies on 

LDPE as 

compared to 

concrete 

canal lining 

for 

improved 

canal water 

management 

The cost of LDPE lining is 

proved to be 

approximately three times 

cheaper than the 

conventional lining i.e., 

Random Rubble masonry 

lining. Therefore, LDPE 

lining can be 

recommended in lining the 

irrigation channel for its 

advantages of water 

saving, cheaper than 

conventional lining and 

preferences of the farmers. 

4.  

 

 

2015 

B.L. Deopura, 

Deptt. 

Fabric based 

material for 

canal lining 

HDPE sheets with 

thickness of around 2mm 

are used. However, as 

these are thick sheets, 

there is significant cost of 

transpiration and 

installation. Geo 

membrane developed at 

IIT, Delhi is of around 0.5 

mm thickness with 

puncture and other 

properties comparable to 

the ones used 

internationally. The cost of 

this product is in the range 

of Rs.80/- to Rs.150/- sq. 

meter 

5. 2014 Pradeep Sahu, 

A.k Saxena , 

Dr. M.K 

Travadi 

The Use of 

Canal lining 

available 

Materials 

and its 

Comparative 

Study 

Geo-membrane is also 

advantageous than 

concrete and the 

compacted soil allows less 

loss of water over time. 
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6. Results and discussion 

During the experiment we have observe  

 

 

Figure No:- 6 Result absorption capacity v/s material used 

Most of building's slab, basements and canals have problem of seepage. Due to seepage structural 

integrity of structure may be compromised. So, it is important to remove seepage and leakage problems 

from these components of the structure. Due to these in the buildings aesthetical look also compromised 

and, in the canal, due to seepage underground the canal may be destroyed, and we can lose large amount 

of water due to seepage lose. Over project conclude different method of protection from seepage in 

building slabs and in canal. 

 

In building we have tested four different methods to reduce seepage and compare it with normal slab. 

During the test we have calculated the daily evaporation lose and fill the slabs with the same amount of 

water after 3 days and 7 days we have result which concludes that if we add coal ash the seepage problem 

increased the amount of coal as added is 8% of the total concrete. The slab in which Dr. Fixit is added 

provided reasonable protection from the seepage. But most effective methods were plastic layering, 

bitumen layering and epoxy layering they all give similar results, but the plastic layering method is more 

difficult than the bitumen layering and epoxy layering on the other hand epoxy is most effective as well as 

most expensive method out of three. So, bitumen layering with sprinkling of sand on the top to prevent it 

from temperature effect is most effective and economical method of preventing seepage in low-cost 

projects, but epoxy layering can be done in high-cost projects. 

Most building slabs, basements, and canals have seepage issues. The structural integrity of the structure 

may be jeopardised because of seepage. As a result, it is critical to eliminate seepage and leakage issues 

from these structural components. Due to these, the aesthetics of the buildings are also compromised, and 

in the canal, due to seepage underground, the canal may be disrupted, and we may lose a large amount of 

water due to seepage loss. Over the course of the project, various methods of preventing seepage in 

building slabs and canals were developed. 
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In the building, we tested four different methods for reducing seepage and compared them to standard 

slab. We calculated the daily evaporation loss and filled the slabs with the same amount of water during 

the test. 

Seepage is a problem in most building slabs, basements, and canals. The structural integrity of the 

structure may be jeopardised due to seepage. As a result, it is critical to address seepage and leakage 

issues in these structural components. Due to these, the aesthetics of the buildings are also compromised, 

and in the canal due to seepage underground, the canal may be disrupted, and we may lose a large amount 

of water due to seepage loss. Over the course of the project, various methods of protecting against seepage 

in building slabs and canals were developed. 

In the building, we tested four different methods to reduce seepage and compared them to standard slab. 

During the test, we calculated the daily evaporation loss and filled the slabs with the same amount of 

water. 

After performing whole project and in five slabs in conclude that the best moisture resistance slab is 

bituminous layer slab then plastic layer slab then Dr. Fixit in cement slab then ordinary cement slab then 

least moisture resistance is the PPC( Pozzolana Portland Cement) Slab.  

 

Table No:- 4 Represent seepage from least to most 

BITUMEN < PLASTIC < DR.FIXIT < OPC < COAL 

ASH 

 

 

FUTURE SCOPE: 

Future scope of Canal lining: 

1. Deeper analysis of site-specific input factors, such as. Accurate estimation requires specific yield, 

saturation infiltration, canal seepage, canal capacities, etc. 

2. Estimate of parameters; By using the most recent groundwater, rainfall, and canal discharge data, 

the model projections can be made even more realistic. 

3. Real-time links to daily weather data, a canal roster, canal and drain flow, field-specific soil factors, 

and crop-specific irrigation needs are required by water users associations. 

Future Scope of Slab:- 
Bituminous concrete facings are frequently used as water barriers on the upstream face of pervious 

embankment dams, as an alternative to concrete slabs, shotcrete membranes, metallic sheets, 

geomembranes, earth and soil cement blankets.   The bituminous concrete facing acts in lieu of an 

earthen fine grained core or other type of water barriers in the interior of the dam. The bituminous 

facing also protects the upstream face of the dam against damage by waves, wind, rainfall and 

vandalism.  Practice and trends in the design and construction of bituminous concrete upstream 

facings for embankment dams are critically reviewed and evaluated in this Bulletin for the purpose 

of providing essential information for future developments. 

REFERENCE: 

Canal lining for efficient use under the command area of Katepurna and Morna Project (Principal 

Investigator: Prof. R.C. Bhuyar, Punjabrao Deshmukh Vishwavidyalaya, Akola) 

 Objectives: 1.To estimate the seepage losses from the canal of the different size, slope, and length of 

various bed materials. 

 2. To test different lining materials for its effectiveness.  
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3. To find out economics of the various lining materials. 

 4. To select suitable lining materials for various size of canals.  

5. To make effort to prepare lining from locally available materials and to generate employment to rural 

area.  

6. To test the durability of lining materials. 

 7. To find out proper methodology for carrying out various types of lining materials. 

 Findings: 

 In the canal network the representative cross sections and sites were selected. Water delivered from the 

head regulator was 9.415 m3  /sec and losses occurred within 300m length of main canal was 0.002m3  

/sec. in first phase of canal up to 750 m it is in cutting however seepage losses were more because the flow 

through canal was more than designed capacity. But losses were comparatively less than other two phases 

of the canal. The average total loss per 1000 sq. m. was found 0.0098m3 /sec. It is observed that the total 

losses in Dhaga minor is 0.085 m3 /sec per 1000 sq. m. In the lavali area of the minor the water losses were 

too much. Similarly, in Pailpada minor and Khadka minor total losses were up to the extent of 0.3625m3 

/sec per 1000 sq. m. The major portion of water was lost by the lack of maintenance of main, and improper 

design of field water courses.  

2. Evaluation of different non-conventional lining materials for seepage control in small irrigation channels 

(Principal Investigator: Dr. S. Mallick, Bidhan Chandra Krishi Vishwavidyalaya, Gayeshpur, Nadia) 

 Objectives: 

 1. To assess the effectiveness, economics, and durability of different lining materials in controlling 

seepage losses.  

2. To evaluate the actual benefit of lining for water courses 

 3. To demonstrate and pursue the achievement to the actual users. 

 Findings: 

 1. The dices for making half circle (50 cm dia.) precast concrete sections with bamboo reinforcement and 

burnt clay tiles (30 to 35 cm dia.) have been designed, fabricated, and successfully used. The dices are 

proved to be capable of producing huge number of sections.  

2. The bamboo sticks can suitably be used as the substitute of steel reinforcement in precast concrete 

sections used for lining the irrigation channels.  

3. The half round section with maximum of 50 cm dia. 150 cm length and the minimum thickness of 2.54 

cm could be fabricated by using the bamboo reinforcements. 

 4. The size and spacing of bamboo reinforcements have little effects in the performances of seepage losses 

of the channels. However, the reinforcements of higher spacing (15cm x 15cm) and lower cross section 

(5mm*7mm) have shown some advantages over lower spacing (10cm x 10cm) and higher cross section 

(7mm*10mm) in casting the sections. 
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 5. The average seepage losses were found 0.04069 and 0.01205 m3 /m2 /day which could save 96.90 and 

99.08% of water losses through earthen channels for precast bamboo reinforced concrete and burnt clay tile 

channels, respectively.  

6. The cost of channel construction for burnt clay tiles of cross section 450 cm2 were Rs.65 and 135/m 

length of the channels, respectively. For the comparable capacity of the lined channel made of bricks, the 

cost was calculated as Rs.295 and 390/m length and which are 4.53 and 2.88 times more than burnt clay 

tiles and precast bamboo reinforced concrete channel, respective.  

7. The longevity of the channels are expected to be 15 and 20 years with a yearly maintenance cost of 5% 

to the construction costs for the burnt clay tiles and precast bamboo-reinforced concrete channels, 

respectively. 

 8. The channels may be constructed in a short time by using these lining materials. These types of 

channels can be recommended where there are some constraints in funds, works to be completed in a short 

time and the discharge is within the limit of 15 litre/sec at the field slopes not less than 0.2%. 

 3. Performance Studies on LDPE as compared to concrete canal lining for improved canal water 

management (Principal Investigator: Dr R. Rajkumar, Annamalai University, Chennai-25 Tamil Nadu)  

Objectives: 

 To compare the LDPE lining with that of cement concrete lining for improved canal water management. 

 Findings: 

 LDPE saves more amount of water compared to other conventional lining. Majority of the farmers prefer 

LDPE lining than Random Rubble masonry or any other type of conventional lining. However, the 

durability of LDPE lining is predicted to be less than conventional lining. The cost of LDPE lining is 

proved to be approximately three times cheaper than the conventional lining i.e., Random Rubble masonry 

lining. Therefore, LDPE lining can be recommended in lining the irrigation channel for its advantages of 

water saving, cheaper than conventional lining and preferences of the farmers. 

 4. Fabric based material for canal lining (Principal Investigator: Prof. B.L. Deopura, Dett. of Textile 

Technology, Indian Institute of Technology, New Delhi)  

Findings: A fabric-based shear material has been developed for water lining applications. General LDPE 

films are used in India for lining in canals and water ponds, but these films get punctured during 

construction itself and hence serve little purpose in controlling water seepage. Internationally, HDPE sheets 

with thickness of around 2mm are used. However, as these are thick sheets, there is significant cost of 

transpiration and installation. Geo-membrane developed at IIT, Delhi is of around 0.5 mm thickness with 

puncture and other properties comparable to the ones used internationally. The cost of this product is in the 

range of Rs.80/- to Rs.150/- sq. meter. These sheets are typically used in buried versions to protect from (a) 

stealing/vandalism and (b) direct sunrays to increase the life. These sheets support all type of protective 

layers like soil cover, stone pitching, brick layer with or without mortar, concrete layer etc. These sheets 

have been used successfully, to line a channel at Water Technology Centre, Indian Agricultural Research 

Institute (IARI), a pond at IIT, Delhi as well as at Water Technology Centre for Eastern Region (WTCER), 

Bhubaneswar. The results show that the seepage is significantly controlled with these sheets. IARI 

experience demonstrated that there is increased flow of water in the channel and the sheets could be reused. 

Thus, the geo-membranes developed at IIT, Delhi are useful for seepage control of a range of applications 

i.e., canal, tanks, dams, and other water bodies. These could also be used in rehabilitation of canals, dams, 

etc. These may prove most effective in expansive soils where concrete lining would result into cracks. 
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• Building Construction by Shri Sushil Kumar. 

 

6. IS codes: Following is the list of various IS Codes, for waterproofing of roofs: 

i) IS 1322:1993- Specification for bitumen felts for waterproofing and damp proofing (Fourth Revision) 

ii) IS 1346:1991- Code of practice for water proofing of roofs with bitumen felt (Third Revision). 

iii) IS 1580:1991- Specification for bituminous compound for water proofing and caulking purposes (First 

Revision) 

iv) IS 2115:1980- Code of practice for Flat roof finish; Mud- Phuska. 

v) IS:2527-1984- Code of practice for fixing rain water, gutters and down pipes for roof drainage. 

vi) IS:2645-1975- Specification for integral water proofing cement compound. 

vii) IS:3036:1992- Code of practice for laying lime concrete for a waterproofed roof finish (Second 

Revision). 

viii) IS 3037:1986- Specification for bitumen mastic for use in water-proofing of roofs (First Revision). 

ix) IS 3067:1988- Code of practice for general design details and preparatory work for damp-proofing and 

water proofing of buildings (First Revision). 

x) IS 3384:1986- Specification for bitumen primer for use in waterproofing and damp-proofing (First 

Revision). 

xi) IS 4365:1967- Code of practice for application of bitumen mastic for waterproofing of roofs. 

xii) IS 4911:1968- Glossary of terms relating to bituminous waterproofing and damp proofing of buildings 

(First Revision) 

xiii) IS 7193:1974- Specification for glass fibre base bitumen felts. 
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