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ABSTRACT 

In general, rivers meander. When the flow is high, a stream that is normally calm might become 

incredibly raging. Usually, the flow of the river at bends causes Both the inner and outer banks 

have become worse, while both have eroded. Typically, such river behaviour results in 

pandemonium. 

A range of expensive river training often provides protection for the river banks. As a result, bank 

protection often only extends to key areas. Simply put Economically, For Indian states, where 

hundreds of kilometres of stream bankline have been damaged by erosion, the aforementioned 

circumstance has made traditional river training methods completely untenable. The increased 

need for bank protection work has brought to light the urgent necessity to build affluent river 

training solutions like Jack Jetty on a solid scientific foundation to address the twin burning 

concerns of flood and erosion as well as assist channelization in Indian rivers. 

Keywords: Channelization, flood control, Jack Jetty, and River Training Structure are other 

related terms. 

INTRODUCTION 

Rivers on alluvial plains exhibit very varied behaviour and are frequently unpredictable to the 

typical man. A river is frequently seen leaving behind silt on the innermost bank while eroding the 

outer bank.However, in braided channels, rivers erode the banks and the bed at high stage and 

With the help of bed bars, dunes, antidunes, and other features, the eroded materials are deposited 
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on the banks or bed at minimal stage, resulting in a variety of pathways inside the flood plain. It 

may take unexpected turns, tear through embankments, assault villages, and import buildings over 

flyover bridges. Such river action typically causes destruction. Alluvial rivers are renowned for 

the amount of silt they carry and for regularly shifting directions. The majority of the rivers in this 

category are well-known for Floods are the result of rivers overflowing and breaking their banks. 

Engineers have successfully employed river training to prevent such disasters. In order to preven

the river from harming the land and property next to its bank, to stable the river channel and 

maintain a certain alignment and cross section, river training activities are required. A river must 

be trained to defend its banks in order to ensure navigability, avoid excessive meandering, and 

achieve other goals. A river

training system directs and coerces a stream to accomplish specific goals and defend a specific 

region. River training activities are evolving. becoming more expensive, resulting in high labour 

and material costs. Therefore, it is imperative to create some low-cost measures for river 

conservation. 

 

Jack Jetty 

Research on the Jack Jetty, a cost-effective river training tool, has been conducted through 

experimental testing. H. F. Kellner created the jetty jack in the early 1920s. This sort of bank 

protection was permeable and cost less to implement than the non-permeable ones that were in 

use at the time. Three willow poles, linked at the midpoint, were used to create his first jack. He 

connected the willow poles with wire to keep them stretched. He then substituted steel angles for 

the willows. 

OBJECTIVES & SCOPE 

This work is straightforward yet significant. My secondary goal in sharing this history is to act as 

a resource for organisations, project managers, consultants, government departments, restoration 

biologists, and anyone else interested in a healthy riverine and riparian ecosystem—end users 

looking to expand their knowledge of jetty jacks in order to further their own restoration objectives. 

I want to add to the historical record of the ups and downs of jetty jacks in relation to the periods, 

introducing the past up to the present. Another goal is to draw attention to certain ongoing 
restoration initiatives whose outcomes will undoubtedly offer priceless knowledge and 
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information for projects that will undoubtedly follow and require decisions about removing jetty 
jacks.  

A final goal is to show how restoration constraints are affected by different agency missions, but 

also that combined effort and decision-making, or simply working together, is the best method for 

achieving both immediate and long-term gains in the dynamic field of restoration ecology 

management. Due to the fact that jetty fields have not yet been extensively removed, it is unknown 

how to remove them, as well as the advantages and/or downsides. Since restoration operations 

frequently take place in stages, with each stage producing results that may stand alone, I would 

hope that the removal of the jetty jack will soon be added to the pantheon of solved restoration 

problems. I want to advance that goal by compiling data into a single document.  

This report presents a chance to advance information for further investigation and gives motivation 

to put in the effort to uncover workarounds for a bank protection mechanism that is no longer 

effective. I have restricted the focus of my study to jetty jacks alone, following the advice of Dr. 

Cliff Crawford, who has extensive knowledge in the restoration sector. By doing so, I have resisted 

the need to become mired in the tangle of problems that restoration-related issues provide. I am 

very appreciative of this guidance. 

HISTORY  

According to Grassel (2002), H.F. Kellner established the first jack jetty, known as "Kellner Jack. 

"compared to the non-permeable version of bank protection, which was available in 1920, Type 

permeable. Kellner started his investigation into a little creek close to his home in Topeka, Kansas. 

Kellner's first jack was made from three willow poles that were linked at the midway. He wire-

laced the willow poles to keep them extended. Later, he altered the steel angles on the poles made 

of willow. The 4.88 m long, 0.1 m x 0.1 m x 0.006 m steel angles that make up the Jack structural 

unit of the system are linked at their midpoints. After that RCC Jack Jetty was utilised by Sharma 

(2012) at the Nakhwa location in the Ganga River. 

 

DEVELOPMENT OF DESIGN AND PARAMETERS 

The bed shear stresses were measured along various longitudinal lines behind single and multiple 

jacks since they directly correspond with a stream's ability to move silt. This was achieved by 

measuring turbulence at several points while utilising a Micro ADV to track velocity profiles. 

Using a micro-ADV, velocity profile data for several jetty layouts has been gathered for a micro-

level investigation. Both with and without jetties in the flow, speed profiles were taken. There 
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were just modest bed shear stresses recorded. The shear stress plots on the bed with and without 

jetties demonstrated that shear stress significantly decreased after jetty construction. This 

significant drop in shear stress clearly denotes a reduction in the channel's capacity to transport 

silt, which should then cause the flow to dump material in Jack's wake. To look into how the jack 

differs from the non-jack scenario in terms of the velocity field: As mentioned above, velocity 

profiles were acquired behind the jack in a grid pattern in order to assess the flow pattern. A 

considerable drop in velocity could be seen for several jetty layouts when the velocity reduction 

post-jetty installation was estimated and shown for various sections. 

A jetty field is a configuration of varied tie-back and retard-line configurations of jacks for 

achieving various design goals. Following each experimental run, changes in bed levels (sand 

deposition) in the jetty field were observed. In the jetty field, berm formations have been created 

through these studies to maximise the deposition of silt behind the jacks. 

METHODOLOGY 

When appropriately positioned, a jetty jack field will trap silt and debris during flood events, 

effectively acting as its own levee to contain the river channel. The river's present regime is 

followed by a jetty system. The design favours a canal that meanders and has a concave bank. The 

standard design makes use of backup retard lines, often referred to as tieback lines, and diversion 

lines, which are variations of a parallel to the bank. They are called diversion lines because they 

direct the river's flow in a different direction. Depending on the current's attack angle, there may 

be one to three front lines (or more). There is a risk of damage to individual jacks in the line if the 

current angle exceeds 45 degrees. The current may be trained to follow the curve at a 20-degree 

angle. More diversion lines are required for acute angles. One line can effectively deposit silt, but 

it is susceptible to damage from floods bringing large debris. The diversion lines for the river 

channel are connected to the bank by the backup retard lines, which are moored at the bank line. 

Their distance apart varies from 75 feet to 200 feet depending on the angle of attack of the current; 

the more severe the angle, the closer the distance apart. As the river passes through the diversion 

lines, they force the river to slow down, which causes silt to settle. This is why they are called 

"retard lines. When the angle of attack is 20 degrees, the current should cut four lines at least, and 

when it is 45 degrees, it should cut six lines at least. 

 

Jack Jetty Submeregence Index 

The Jetty Field Submergence Index is defined as the proportion of the water depth above the very 

top of the jack height to the entire water depth, which may be written as ((H-h)/H). Lower Jetty Field 
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values Higher values in the Submergence Index (JFSI) indicate greater submergence whereas lower values 
indicate greater submergence. 

 

 

Jack Jetty Density Index 

The indicates that the 1950s of the previous century marked the introduction of steel frame jack 

jetty systems. It is obvious that some initial investigation into the efficacy of modified RCC jack 

jetties is necessary in order to develop a rational design strategy that would permit their 

installation as a cost-effective, effective river training device. 

 

Fig. 1 represents JFSI 

The experimental programme of the current study was divided into three phases to study and 

analyse the impact of jack jetty on the flow domain and relevant fluvial parameters for angle of 

diversion at 00, 200, and 300, respectively, with low jetty field density index and high jetty field 

density index. 

. Quantification Of Velocity Reduction 

The jacks of larger sizes have a more noticeable impact on the flow field than those of smaller 

sizes, according to the contour plots shown above. It was also indicated that submergence had an 

impact on the jack's performance, which varied inversely with one another. Additionally, it could 

be shown that many units of jacks outperform single units of jacks in terms of performance. The 

contour plots have provided a broad concept and a visual depiction of it. The drop in velocity 
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caused by submerged jacks as compared to the non-jack situation has been attempted to be 

quantified in the study's current part using percentage terms. 

The percent reduction in velocity may be calculated by comparing the velocity with and without 

jacks at the same locations. This comparison is carried out across a sandy region at a specific 

depth.The shows' percentage decline is typically 70% but can go as high as 95%. 

All of these graphs exhibit the same general trend, with a bigger percentage reduction at the 

beginning of the plot and a progressive decline in percentage towards the conclusion. It is common 

knowledge that cross sections up to around 0.8 m downstream of the jack are covered at the 

beginning of the figure and cross sections beyond that are shown at the conclusion of the plot. In 

this specific figure, the highest reduction is 95%, and the average reduction is 70% up to 0.8 metres 

downstream of the jack, after which it drops to 60% and continues to decline. 

 

 

 

Fig.2 represents the longitudinal distance on the X axis and the percentage reduction on the Y axis, 

with the values for low density and high density being 1.38 and 3, respectively. 0.06 metres above 

the bed. 
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CONCLUSION 

As a result of analysing experimental data, it is suggested in this chapter that the presence of 

submerged jacks significantly reduces flow velocity. This slowing down of the flow depends on a 

variety of factors, such as the fact that larger jacks cause the flow to slow down more than smaller 

ones. The early stretch is when the reduction in velocity is most noticeable and increases, and it 

subsequently tapers down to a minimum further downstream of the jack. A slight effect of 

submersion was visible. The experiment shows that when the arrangement is for a 20-degree angle 

of incidence of assault as opposed to a 30-degree angle, the impact is more apparent. The jetty 

field performed better when the sediment content was higher and the Jetty Field Submergence 

Index was lower, according to the examination of the bed profile data. 

Jetty fields are positioned near one another. Design techniques might be built on a solid scientific 

basis with threshold values for new suitable design indices and performance measures, such as 

erosion control, moderate reclaim, and heavy reclaim. 

This study develops new design indices and performance criteria that serve as the fundamental 

building blocks for designing an RCC jetty field with erosion control as the intended design aim. 
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