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ABSTRACT:- 

India is a land of agriculture as it provides livelihood to more than 50% of Indian population. To cater the large 

demands of water in fields, cheap and efficient hydraulic structures need to be placed. Taking into consideration the 

requirement of hydraulic structures for various purposes like irrigation, power generation, river training etc., there is a 

requirement of a cheap and efficient alternate to conventional dams. Here the role of Rubber Dam comes into place. 

Although Rubber Dam is not a new concept in India but these are limited to only a few structures. Given the significance 

of dams in the generation of hydroelectric power, provision of irrigation water and as flood mitigation devices, there is a 

definite need for more of these structures .This paper gives a brief view of rubber dams and its use in Indian scenario. 

 

INTRODUCTION:- 

Rubber dam is a new type of hydraulic structure that appeared with the development of high strength 

molecular synthetic material.These are basically flexible elliptical structures made of rubberized material 

attached to a rigid concrete base and inflated by air, water or a combination of air/water. When they are 

inflated they serve as weir and when they are deflated they function as a flood mitigation device and provide 

automatic flushing of sediments .The world’s first rubber dam was constructed over Los Angeles River of 

USA in 1957. It was 1.52m high, 39.6m long ,the fabric used was nylon-reinforced neoprene. The product was 

called as “Fabridam” and was inflated by a combination of water and air. First Rubber dam was built in India 

over Janjavati River in 2006, till date only three Rubber dams are constructed in India. 

Examples of Rubber Dam in India 

Year of Construction Height Length Site Purpose 

2008 1.35 m 80 m Hyderabad River Management 

2008 1.30 m 73 m Hyderabad River Management 

2006 3.3 m 2*30 m Janjhavati Irrigation 

 

METHODOLOGY:- 

An inflatable and movable weir made of rubber cloth 

and installed on the river bed or slope of banks across 

a river or a canal and work as a dam to control the 

flow of water is called rubber dam. It is a kind of a 

large bag which is inflated or deflated by injecting and 

discharging air or water. It is constructed across the 

river to retain water. Rubber bags are used for 

blocking to prevent water flow. It is practically used to 

prevent upward and downward flow of water. It is a 

new type of hydraulic structure compared with steel 

sluice gate and it is made of high-strength fabric 

adhering with rubber, which forms a rubber bag 

anchoring on basement floor of dam. 

The present trend suggests an increased use of air-

filled membranes because they can be deflated or 
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inflated more rapidly. The rubber dam is usually deflated for large overflows. It is however common practice 

to allow small spillages over the inflated dam. During overflows greater than 20% over-topping, vibrations 

might result from fluid-structure interactions and the instabilities might damage or destroy the rubber 

membrane. In practice, a deflector (i.e. fin) is installed on the downstream face of the rubber dam to project 

the nappe away from the membrane, hence preventing rubber membrane vibrations.   

The membrane is a multi-layer fabric made of synthetic fiber (usually nylon) and rubberized on one or both 

sides. The fabric is quite flexible and yet exhibits good wear-resistance characteristics. A synthetic fiber, such 

as nylon is used for tensile strength for fabric while the synthetic rubber coating provides high resistance to 

weather, ozone and abrasion. Layers of rubber-coated fabric are bonded together in a sandwich construction to 

provide the required tensile strength. Chloroprene rubber is employed for its known resistance to climate 

condition, ozone, wear etc. A layer of stainless steel mesh or ceramic chips can be embedded in the surface 

layer to reduce or prevent vandal damage. The layers of rubber coated fabric are joined together in the 

longitudinal direction. The actual number of layers of rubber coated fabric for each rubber body depends on 

the gate height and the tension. The rubber sheet may be of single layer, double layer and multi-layer as per its 

height and strength. The fabric-bag should be water tolerant, water resistant, corrosion resistant and durable in 

atmosphere. But now for better protection of the dam materials against weathering and for operating over 

large temperature variation chloroprene and ethylene propylene dyne monomer are being used as the dam 

material. 

 

Types of Rubber Dam- 

 Classification based on the Filling Media: 

Based on filling media, rubber dam is of three types:  

1. Air filled dam  

2. Water filled dam  

3. Combined air and water filled dam  

Recently air inflated dams are generally constructed. This type of dam is superior to water inflated dam in 

terms of the ease of inflation and maintenance but needs sophisticated pumping unit. But, due to the passage 

of water over the dam body, air inflated dams have vibration problems, water filling is relatively slow but 

ordinary pumps can be used for filling and emptying. 

Air Filled Rubber Dam: Filling media is air. In small stream or small channel, this type of rubber dam gives 

a easy and  quick operating system. 

Water Filled Rubber Dam :Filling media is water. These dams are subjected to less vibrations. 

 Classification Based on the Number of Bags: 

In one rubber dam structure there may be single bag 

(single span) or multiple bag (multiple span). Multiple 

bag rubber dam is divided by RCC pier 

Operating Principles- 

    Inflatable dams can be filled with water, air or both. 

They are low pressure - typically 4 to 10 psi. The present 

trend suggests an increased use of air-filled membranes 

because they can be deflated or inflated more rapidly, and 

they are little affected by freezing conditions. 

Characteristic dimensions cover typically lengths of 

about 100 m with specially-made membranes up to 200-

m wide, dam heights usually less than 5-m but some 

special designs might be up to 10-m high. The membrane 

is usually deflated for large overflows. It is however 
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common practice to allow small spillages over the inflated dam. During overflows greater than 20% over-

topping, vibrations might result from fluid-structure interactions. In practice, a deflector (i.e. fin) is installed 

on the downstream face of the rubber dam to project the nappe away from the membrane, hence preventing 

rubber membrane vibrations. 

Maintenance- 

Although various preventive measures have been taken to reduce the incidence and extent of damage to 

rubber dams, these cannot be completely avoided. Corrective maintenance is performed to restore 

malfunctioning units to a satisfactory and safe condition within the shortest possible time. Damage of the dam 

body can be classified into four types:  

 Small puncture  

 Surface damage  

 Small area damage  

 Large area damage  

Repairing Small Puncture (Bullet Hole)  

The air pressure record can be used to analyze whether or not a dam is leaking. A suspected hole in the dam 

body can be found in two ways. The submerged portion can be checked for air bubbles coming from the dam 

body, while the portion above water can be coated with soapy water and inspected for bubbles caused by air 

leakage. The simple method to repair automobile tires by inserting plugs can be deployed to repair small 

punctures (e.g., bullet holes) to a rubber dam. One advantage of this technique is that it does not require the 

damaged area to be dry. 

Repairing Exposed Fabric  

To repair surface damage, the following simple procedures are adopted:  

 Cut off the outer surface of the damaged area.  

 Fill self-vulcanizing rubber into the damaged area after cleaning and drying.  

 Smooth outer surface by removing protruding rubber materials.  

Repairing Deep Cut Damage  

For small-area damage, the following procedures are adopted:  

 Cut off the outer rubber around the damaged area at approximately 45°.  

 Buff the cut surface, then clean and dry it.  

 Apply cement two times to the cut surface, the second coat applied after the first coat has dried.  

 Apply cement to a piece or several pieces of filler rubber and then patch the filler rubber onto the cut 

surface after the cement has dried.  

 Apply cement to a piece of reinforced fabric and patch it onto the filler rubber after the cement 

dries.6.  

 Level the applied piece of reinforced fabric by rolling it with a grinder.  

 Repeat steps 4, 5, and 6 until the last piece of reinforced fabric covers the outer surface of the dam 

body.  

 Patch the outer surface of the damaged area with a piece of reinforced fabric.  

 Carry out an air leakage test. 

Life of Rubber Dam-  

Durability of rubber bag is excellent. A Rubber dam in Ontario, Canada was replaced recently after 35 years 

of operation and was still functional in both freezing winter conditions when it was air filled in winters and 

water filled in summer. It was deemed to have served its useful life. The design life of rubber dam is 

approximately 20 years. 

Advantages of Rubber Dam- 

The rubber dam has several advantages as mentioned below- 
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• It replaces heavy gates, hoisting gears and piers of conventional structures by light rubber-nylon shell body. 

It saves huge amount of steel, cement, timber and other construction materials. Thus, it has been proved to be 

a cost effective technology.  

• The dam body can be fully deflated to lower it to flat level on base floor so that flood flow passes without 

any obstruction. This provides rubber dams a dominant position over conventional gated regulating structures.  

• Rubber dams can have spans as long as 100 meters without dividing piers. This provides full width of active 

cross-section of the river channel to release flood flow. 

• Load of dam body is evenly distributed on foundation. This lessens treatment of foundation soil to a nominal 

or almost none.  

• Construction and installation are quicker compared to conventional gated regulating structures.  

• Total investment cost is approximately 30% lower than that of conventional gated regulating structures.  

• No gates and hoisting gears required. So it makes operation of the structure simple. The dam bag needs very 

little maintenance. Repair to damages of the dam bag is simple.  

Cost benefit- 

• Capital Cost: Inflatable dams can be more cost effective compared with steel gates.  

• Installation Cost: Inflatable dams are quick and easy to install and can be attached to existing dam crests at 

marginal extra cost. Minimal skills and personnel are required to embed the anchorage system and pipe work 

into the foundations and to attach the rubber membrane. Quick installation is an advantage when considering 

the possibility of fluctuating water levels interrupting completion.  

• Operating Cost: Inflatable dams are economical to operate. The only significant running costs are power 

requirements for the air blower or water pump during bag inflation.  

• Maintenance Cost: Inflatable dams are not subject to corrosion compared with steel shutters that require 

periodic shutdowns for grinding and painting (with the possible installation of coffer dams).  

• The rubber dam technology compared to the traditional earthen cross dam, as opined by the beneficiaries, 

are reliability and timeliness. The technology is reliable as it can withstand the flash floods, high tides and 

surges without being washed out. The easy inflation- deflation characteristic has resulted in timely farming 

activities and also increased the reservoir storage compared to the prior earthen cross dams. 

Initial installation costs of different types of weir for five different projects (In Cr. INR) 

Project Raised 

Gravity 

Trench Weir Bush and 

Boulder 

Mathu Bund Indian 

Rubber Dam 

Imported 

Rubber Dam 

Sasoma 120 118 33 28 30 115 

Zunkur 227 117 54.32 60 43 180 

Umbulung 270 243 252 72 68.4 59.4 

Pahalgam 203.3 199.9 55.09 47.4 50.8 194.9 

Jhanjavati 499.0 531.0 148.05 126.0 135.0 535.0 

Prospects- 

 Rubber Dam for Flood Control-  

There is a large potential for exploitation of surface water from small and medium rivers in India for irrigation 

and Rubber Dams would be ideally feasible water retention and conservation structures for such rivers which 

are characterized by low flows and water levels during post-monsoon and winter seasons when retention is 

need and by high flood flows in monsoon season when unobstructed flood passage is desired. Rubber Dams 

can be used to conserve water in channel storages of small and medium rivers and streams in flat areas and in 

small reservoirs in hilly areas for the principal purpose of irrigation. Some countries have too little rainfall in 

winter. So, the requirement of water for winter irrigation must be met from groundwater source and by 

conserving a part of monsoon surface water in suitable storage. 
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 Rubber Dam for Irrigation- 

Rubber dam being deflatable to open the full passage way of the river channel during monsoon flood s are 

ideally feasible water conservation structures for many small and medium rivers and will thus play a vital role 

in enhancement of irrigation capacity. Some countries have too little rainfall in winter ,so the requirement of 

water for winter irrigation must be met from groundwater source and by conserving a part of monsoon surface 

water in suitable storage with the help of rubber dam technology.. Though Rubber Dams can be used for all 

purposes where water retention is involved, these are ideally suitable for conservation of water in channel 

storages of rivers and channels as the Dams can be inflated to retain river flows and deflated fully to allow 

passage of flood flows without any obstruction whatsoever. 

 Rubber Dam in Watersheds- 

Development of water resources in watershed scale needs implementation of small structures like check dams, 

diversion weirs etc. All these structures are designed by taking rainfall of 10 year to 25 years return period. 

But when the rainfall exceeds this amount, the structures become liable to failure leading to damage of 

structure, loss of economy and bad environmental impact. This problem can be alleviated by use of rubber 

dams in place of conventional check dams because the head wall portion is of inflatable and deflatable type. In 

case of erratic rainfall resulting unpredicted runoff, it can be deflated and thus allowing the runoff to pass over 

the structure safely without causing any damage to the structure. So in this way it gives some kind of 

operational flexibility. 

 Rubber Dam for Water Conservation- 

Conservation of surface water is of immense importance to our country for sustained growth of agriculture 

through better water and irrigation management as rainfall is unevenly distributed throughout the year. Rubber 

dam is one of such means of promise to retain and conserve water in reservoirs, lakes and channel storage of 

small and medium rivers of the countries which are cost effective and suitable for the low and flat 

physiography .Rubber Dams are therefore necessary to prevent the environment and eco-system from 

plunging below dangerous level of degradation in face of artificial shortage of water in rivers and streams.  

 Rubber Dam for Groundwater Recharge- 

 In India the constant fall in groundwater levels is a major problem. It becomes critical especially in arid and 

semiarid areas, as it may often be the only water source. Since 1965, more rubber dams have been built in 

China. These have led to increase in their groundwater levels significantly. The construction of rubber dams 

has changed the characteristics of the regional groundwater row system and increased the amount of 

groundwater. In the rubber dam’s impact area, the groundwater total hardness (TH) has declined dropping to 

100mg/L per year as per regular observation.  

 

CONCLUSION- 

Rubber dam gives a major advantage in the flexibility of its operation. It can also be used as a temporary dam 

for the construction of conventional dams because of its transportation convenience. As we know that the 

overall cost and maintenance of Rubber Dam is low compare to other dam, so we can use this types of dam. 

Compared with steel gates, the rubber dam becomes more cost-effective with the increase of the length of its 

spans. The rubber dam has been put into a wide scope of application for irrigation, water supply, power 

generation, flood control, environmental improvement, and recreation due to its structural simplicity, being 

inflatable and deflatable, and proven reliability. 
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