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Welcome to our discussions on Mining Machinery. So, we have discussed underground
mining machines and on that we are discussing Longwall Mining Machinery, and we have
talked about the shearer, we have talked about the armoured face conveyor. And today, I will

be introducing you some other machines called Power Support.

Exactly, these are hydraulically operated hydraulic powered roof supports. Basically it
supports the roof when you do underground mining you open a driveways or gallery this need
to be supported. So, these are exactly interconnected along the length of the whole longwall

phase, in it exactly number of such supports are put there together.
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Longwall Mining Machinery

Power Support

Hydraulic powered roof supports are self advancing structures which are
interconnected along the length of the longwall face. Each unit along the line is also
connected to each pan of the AFC.

Objective
Introduction to Power Supports in Long Wall Mining

The modern types of powered support in use today were first designed in the mid-1950.

You can see in this figure, these are all the supports are here connected. So, that this is this

portion is taking the load. You can see here this is a unit of a power support.

So, today we will be discussing about this power support. And then, this type of system in the
longwall mining which gives a very high production rate it exactly started appearing in the

50s and today there has been lot of development in terms of its size and capacity.



(Refer Slide Time: 01:56)

After going through this lesson you will be able to:

* Explain the construction, operation and maintenance aspects of Power Support

* Discuss performance and risk evaluation of Power Support

Powered Longwall Supports [(a) & (b):
Side views; (c) Plan view

So, we will be discussing about this support system, so that you can explain, that you can
classify the different types of these power supports and then how they operate in this. So, this
figure gives you an idea about where is it taking a plan view where number of these supports
are interconnected together, and you can see that individually if you see a cross section this is
the whole roof is being supported over here; where your machines are working, your shearer

is working over here on a armoured face conveyor.
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Parts Of Powered Supports
All powered supports, regardless of type, consist of a canopy, a base, hydraulic
legs and control system.

-

. CANOPIES: The canopy size ranges from 1.61 to 9.4 m2 with maximum roof pressure
atyield about 4.2-33.2 kg/cm2. Solid roof canopies have been found to maintain an
average of 41% contact area with the roof; contact area increases to an average of
68% when an articulated canopy is used.

2. BASES: Bases are available in any size. Generally, bases for frame supports are split
into two halves, whereas solid bases are used for chock and shield supports. A solid
base provides better stability. Each base is provided with skids; the most popular
design is a combination of a rear skid and a single split forward skid. Guide bars are
used to transfer the ram jack force to guide the support units during advance
without undue side loads. The optimum size of the base for a specific seam floor is
such that its unit loading pressure at yield is less than the bearing capacity of the
floor racks.

So, this system you can see here that what are the main parts of a power support. As you have
seen in that figure that is your if you notice here this is the different component you can see a
canopy, a leg, a base and on that you can see that this canopy it is a depending on the size, its
total surface area of 1 canopy maybe 1.61 meter square to 9.4 meter square, tip. This shows

that there could be a wide range of depending on the site requirement.

And then, this is a when the load will be coming over here then this hydraulic leg it will go on
taking the load and after some time that when that valve will be operating it will retreat in

yielding. So, that up to that yielding point it can go up to 4.2 to 33 kg per centimeter square.



So, it can take a huge load. Now, this solid roof canopies have been found to maintain an
average of 41 percent contact area with the roof. And the contact area increases to an average

of 68 percent when articulated canopy is used, that canopy can be articulated, it can be linked.

Then there is a base, base is where exactly it is supported. So, it is supporting the frames and
it can be in two halves. Now, the solid base is used for chock and shield supports will be
telling you what are the different types of supports here. A solid base provides better stability.
Definitely because of the weight it will be giving a better stability. Now, they are provided
with a skids and then, so that it can be pushed and it can be moved along with the face

movements.

(Refer Slide Time: 04:34)

3. HYDRAULIC LEGS (JACKS):

. Fprs The forces required at the support line to
The bore d the [ d support:
iy ochaly ogrofp ALl control strata deformation are supplied by a

from 10 to 30 cm wit.h operaFing pressures of the hydraulic pump. set of hydraulic legs acting between the base
When the legs are raised against the roof, the total load exerted on the | | and roof canopy.
roof is

P=PixAxn The hydraulic pressure to the legs are supplied
Where; from a power pack system which could be
P = total setting load, in kilograms located remote from the longwall face or

mounted on a Pantechnicon at the main gate

Pi = operating hydraulic pressure, in kilograms per square
end of the longwall face.

centimeter
A= cross-sectional area, in square centimeters
n = number of legs

Thereafter, when the roof starts to cave, the hydraulic legs are forced
to retreat and hydraulic pressure in the legs increases. The pressure at
which the yield valve will open is called the yield pressure; the
corresponding load applied on the roof is called the yield load.

Most support capacities are designed to incorporate the yield loads.

So, this is a there are the main part exactly there are the your hydraulic legs, that as you have

seen in the figure that we are having that hydraulic pistons that props up those legs or jacks.



They have exactly would main force, they applied through those legs and that bore diameter

of the hydraulic legs of power support ranges from 10 to 30 centimetre.

Now, the total how much load it will take depending on its dimensions, and the total setting
load which is given in kilogram it depends on the operating hydraulic pressure. How much it
can come and then the cross sectional area and depending on how many number of legs are
there that will be determining. So, by this formula you can calculate out the total setting load

how much it can take care of.

So, when the roof starts to cave, if the roof starts falling that hydraulic legs they are forced to
retreat that is exactly when your this legs, your these legs if the load is coming moreover on
this canopy it will start retreating. So, that retreating portion exactly when it retreat then this

the pressure in the legs will increase.

When that pressure increases that will be opening up, and yield valve at that pressure at which
that yield valve will open it is called your yield pressure. And then, at that time whatever the

load is there on the canopy is called your yield load. These two terminology are important.

Now, that is exactly this supports capacity, it will be determined by exactly how much yield
load it can take. So, this is a the forces required at the support line to control strata
deformations are supplied by the set of this hydraulic legs. So, this is how exactly a power

support works.

The hydraulic pressure through the legs are supplied from a power pack. Exactly, in longwall
mining you will have to have a hydraulic power pack located near to the face and there all the
electric motor will be running that pump by which this pressure will be generated. Or it can
be there on a pantechnicon that is a vehicle type of things on which you can keep maintain all

the power pack over there near the main gate of the longwall face.
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4) HYDRAULIC POWER SUPPLIES: There are four types of hydraulic fluids for powered
supports:

1) 5% soluble oil-in-water emulsion;

2) 40% water-in-oil emulsion;

3) 50% glycol-in-water solution;

4) refined petroleum based oil.
The basic requirements for powered support hydraulic fluids are low cost, low
viscosity, non-fl bility, and high resi to chemical change upon contact
with air. Also, the fluid should be highly resistant to foaming. Lubricity and corrosion
protection is also important to protect moving parts.

5) CONTROL SYSTEMS: Supports can be controlled in various ways:
1) individual support manually;

2) individual support manually from the neighbouring unit;
3) manually from selected points at the face;

4) automatic control from the gateway.

So, this other than that these 3 components you have seen that is a canopy, you have got the
base, then the leg then this is your hydraulic power supplies. That is the hydraulic power
supplies means your hydraulic fluid which will have to be there in those hydraulic tank, from
there it will be pressurised under pressurised fluid will be giving the main supporting your the

power required.

Then this could be a 5 percent soluble oil in water emulsion or it can be 40 percent water in
oil emulsion or 50 percent glycol in water solution or some refined petroleum based oil. So,
depending on only thing which is necessary here they must be fire resistant and it should be

corrosion resistance. These two properties are looked into.

And then, if definitely if that oil, you can get it at low cost is always good that is a good

property you will require a low viscosity, then you will have to have non-inflammability, and



then there should not be any chemical change in that fluid when it is operating. So, that is a
chemical stability and then that is your exactly the air if enters into or water if its gets into.

So, there should not be any chemical change in the properties of the fluid.

Now, there should be highly resistance to foaming. In some of the fluids, if they get number
of the movements and all that thing it may foam and with that exactly the properties will get
changed viscosity will get changed that is why there should be anti-foaming that is no

foaming should be there on that hydraulic fluid.

So, there is a it will also serve as a lubricant that lubricity and corrosion resistance this or
corrosion protection sometimes. So, that when it is working in that the main metal it should

not get corroded. So, this along with that there must be a control system.

Now, that control system which is hydraulically electro hydraulically controlled system for
which will be necessary for individual support to be controlled manually. Or you can say if
there is a series of this supports, now from here you can control the neighbouring, support
that type of system is also there or if you want a particular one support you can select from a
locations and you can do a remotely that control or the modern development features come

you can have an total automatic control.

When, today, this in the automation all man less operations of the support system is possible.
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Function of the powered supports
The function of the powered supports are to:

+ To control strata deformation, fracture and movement around the coal face,

+ To maintain a safe and coal producing working environment,

+ To limit the amount of roof to floor convergence,
The midpaint of the middle bar

* To prevent broken rock from entering the work area, and of a 3-bar linkage traces out a
curve known as a lemniscate.

+ To secure and advance all plant on the coal face including the roof supports.

TYPES OF POWERED SUPPORTS

Four major types of powered supports are designed for various conditions :
Chock, Frame, Shield and Chock-shield

Each support structure consist of a roof canopy connected to a base via a shield and leminscate
linkages. Side shields mounted to the canopy prevents excessive debris falling into the work space
during support advancement. The hydraulic legs of a each type of support are inclined or splayed at

an angle. This is to prevent the legs from buckling under the immense loads that they support

Now, what exactly role of this power supports? You have seen that a power support is a
hydraulically controlled is a particular machines or piece of machinery which are set together
to take the whole load of the roof. So, that below that the machines and the people can work
properly. Our main requirement over here is that if just under the under any conditions that

strata should not collapse or that is the whole load must not come.

So, it is a, we will have to take a lot of precautions in designing and placing. Exactly
designing means designing your gap and that exactly how you are releasing the stresses and

then how additional stress may come, this will depend exactly the requirement of the support.

Now, to control strata deformation, fractures and movement around the coal face. So, when
you are putting it over there you are exactly when you are taking out the coal you are

distressing that particular area. So, there you are applying another pressures by which show



that the balance is maintained, so that inside the coal does not get much deformed that is what

is one of the purpose.

Then, you will have to maintain a safe and coal producing working environment. So, roof fall,
side wall fall and all those exactly strata related the operational disturbances or the accidents
proneness that will have to be minimised, so that you will be maintaining the proper

environment.

So, while telling the proper environment, it should facilitate ventilation , it should not key and
obstruction from ventilation, it should not it should not create a situation of accumulation of
high heat because of the operations of different equipment. So, those environment also will

have to be maintained it is a safe environment.

Then it will not the roof or floor it should not get conversed, that roof should not come down.
And then the if any broken rock comes from the roof, it should not exactly come to the

working area for the working parts components of the machines or through the human being.

So, secure and advance all plant in the coal face including the roof supports, that is it will
have to protect all other things as well as it will have to protect itself. So, this is what is the
main function. And to do that there are different types of power supports are there. Basically
4 types are very well utilised and it is being manufactured by various companies across the
world. So, these are called chock support, frame support, shield support and chock shield
support.

These are these supports it consist of as it is to summarise, it consist of a roof canopy
connected to a base via a shield and a leminscateling case. You know leminscate case that is
your 3 link mechanism where the centre central link their point centre point that reverse a

trajectory that is a leminscate, leminscate trajectory.

So, that means, your canopy that is your the your you are maintaining a shield with a

leminscate linkages, and then the side shields mounted to the canopy that exactly prevent the



excessive debris falling into the work space. So, it will protect itself from that during the

support is advancing.

Now, the hydraulic legs of each type of supports are inclined or spread at an angle. It is not
necessarily that all the support should be straight depending on that how their load taking
capacity and load supporting capacity increase you can have that in angle also. And that only

thing is that the if the very high load is coming that your the legs it may buckled.
So, that buckling must not be taking place before that the load distributions to should be
proper and those are the design criteria which is considered during the design of this

supporter.
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1. Chock Powered Supports
The chock type of powered support is the
earliest used. It is hydraulic in nature. The
old type of chock powered support is
composed of a block (chock) of one
horizontal and four vertical pistons. The
vertical pistons support the roof and the
horizontal piston pushes the conveyor.
Currently, there are chock powered
supports having six legs. The back
of the chock is protected from caving
blocks and the rigid canopy has
elongations to cover the roof after the }
cutting machine has passed. L 5
1. Full-width rigid canopy; 2. Leg; 3. Self-
centering leg housing; 4. Double-acting ram; 5.
Front base structures; 6. Walkway floor cover; 7.
Rear base structure; 8. Antiflushing shield; 9.
Hydraulic control valve; 10. Hydraulic hoses; 11.
Stabilizer; 12. Frame bars.



Now, coming to a one by one we will have a general discussions on what these supports are.
You can see here a chock support, chock power support. The Dowty was the company in the
past they were manufacturing all different type of power supports, robust machine. The chock
type power support is that was a very early type and this hydraulically operated chock
supports, then they exactly had a block, that block is called your chock.

And then one horizontal and then 4 vertical members. So, these vertical members are the
vertical pistons you can see here 1, 2, 3, 4 that is one block. One block is comprising of this
horizontal member, one which is your it is called your rigid canopy, and then these two that 4
vertical legs are there. And then there is a self centering leg housing that is your this housing

of the leg it will be just. So, that making this leg aligned properly.

And then in between these two legs there is a walkway. So, the people can walk through this.
And then there is a rear base structure at the back side and in the that is a you are having one
anti flushing steel that is if anything from the backside from the gob side it will not be

striking over here.

So, there is a shield here. And then, it has got this all hydraulic hoses which will be bringing
the hydraulic fluid to give that power. And there is one stabiliser, so that it can remain stable

over here and then there is the main frame bar on which the things are mounted.

So, this chock type of supports this was originally 4 now there could be with 6 legs also, so
that its capacity can be enhanced, ok. So, the back of the showcase you can see that the this
caving when it takes place in the goaf area. So, that this should not abstract here that is why in

the back side there is a protections. You can see this is your back protection shield is there.

So, it you can easily draw this diagram and then you can find out that exactly for this given
area the dimensions of this and that before that what will be the different dimensions for a
given or expected load type those calculations have done while designing or then while

selecting a particular chock support for a face.
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2. Frame Powered Supports

The frame type is composed of two
different supports of two- and three- leg
units. The two- leg unit is connected to
the conveyor and advances with the
cutting machines to cover the freshly
opened area of the roof.

The three- leg pieces are used to support
the back of the face; after the cutting
machine has passed, they advance and
align again with the two- leg units.

Modern frame powered support now 1, hinge; 2, hydraulic control assembly; 3, leaf-spring
has canopy which is articulate and has thrusters; 4, centre base; 5, footplates with centering
prolongations to cover the face area base; 6, shifting cylinder; 7, leg; 8; articulated canopy.

right after the cut Self advancing frame

Then, there was another old type of that was a frame powered support these were exactly the
working frame. These hydraulic frames it has nothing it was a very simple one old, there was

a 2 leg unit or there could be a 3 leg unit.

So, here 2 units of these supports are shown. Here we have got only 2 leg. You can see here
that is your that your one hinge point is there on that hinge point we have got this canopy and
there we have got the a hydraulic control assembly is there, total hydraulic flow which will be
controlling this pistons can be coming over here. So, you can see that this is your the

hydraulic control assembly.

And then there is a leaf-spring the thrusters which will take the total pressure on it and there

is a central base is there. A central base unit is there, and then this your main legs which are



the pistons. And then you have got this is the main canopy, it is an articulated canopy that is

around in hinge it can do the articulations over here.

So, this was a simple type of frame powered support. Nowadays, this; this is exactly the
machines are working in this area in front of it, it will be doing the cutting. And then, they
have the canopy this articulated canopy, it can have a prolong that is your, it can give a longer
there, what will be the ratio of this section and the rear section that will depend on, how much

weight will be coming over here.

(Refer Slide Time: 18:54)

3. Shield Powered Supports

Shield supports were developed in order to ooy
keep up with easily caving faces. The shield ¢~~~ =
supports consist of an inclined plate whose
lower end is hinged to a horizontal base
plate that sits on the floor, while the upper
end is hinged to a horizontal roof canopy in
contact with the roof. Due to various
developments made on shield supports,
there are three types of shield supports: A
(i)The “Calliper” shield, [ T
ii) The “Lemniscate” Shield and

& M
(ili)The Four- leg Support Shield /\’)l |

1, canopy; 2, gob shield; 3,base; 4, hydraulic
ram; 5,spillplate; 6, leg; 7, control

So, the other one is called your shield support these were developed to keep up that easy
caving faces that is where exactly while you are doing the mining operations your goaf area

you allow it to cave. So, that you are in this shield support area when you are in the back side



that it will be caving in. So, your, these portions where the working and the main face is there

this portion is kept protected from this caving. So, that is why it is called a caving shield.

You can see the two part, one is caving shield and then over that there is a roof beam. So, by
this way it has got a proper shelter for the when there is a caving operation or the caving takes
place at the backside in the gob, ok. So, now, this the shield, this shield support it can be of
different type. Sometimes it is called your calliper shield, there is a leminscate shield, there is

also 4 leg support shield, different type of shields are there.

So, you can see there is a component wise one block or one unit of this shield type power
support has got the canopy, it has got the gob site shield, then it has got the base, and then it
has got the hydraulic RAM, and then it has got the spill gate and then it has got this leg and
the control system. So, this is in front of this your spill gate here your armoured face conveyor

will be located. So, this whole thing come as a unit to get your longwall face canopy.
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4, Chock shields supports

Chock shields supports always have 4 hydraulic legs and all 4 legs are
connected to the canopy of the support. The legs of a chock shield
support are either vertical or inclined but the majority of chock shields
have inclined legs as this provides better support pressure to the
canopy.

The main features of chock shield supports are:

¢ The four legs act directly onto the canopy

+ The yield load is constant throughout the height range

+ The top canopy can be either rigid or articulated

* The base unit is rigid but has no leg mountings

So, then other one is your chock shield support which is very common. It has been
manufactured and also in India lot of Chinese chock shield supports were recently procured in
our Longwall mining, in Singareni, and also in there were many places these shields are used

in your country.

Nowadays, they have got a 4 leg, 4 hydraulic leg, all legs are connected to the canopy of the
support. You can see here this is your gob shield, you have got this your side shield, and then
we have got this canopy. Like that you have got these 3 unit, this portion is your gob shield,

this is your side shield, and this is your canopy.

And then these legs it can be a little vertical or inclined or you can see that is a more
inclinations can be there as it is required. So, that, they such type of things are the 4 legs act

directly onto the canopy and then the yield load is constant throughout the height range, the



top canopy can be either rigid or articulated, or the base unit rigid but not no leg mountings

are there. So, this is a simple and also very capable robust support system.
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Advantages of Powered Supports

Disadvantages of Powered Supports

a) Low Convergence: Hydraulic systems control
the roof very efficiently. Large canopies hold
the roof effectively.

High Production: Owing to mechanization, the
systems are able to advance as muchas 5-6 m a
day. This increases the production (more than
1500-2000 tons), decreases the number of
faces required, and obtains concentration in the
mine workings.

Safe Production: Effective roof control has
minimized accidents caused by roof falls.

b)

C

a) Capital Cost: Powered supports require high
capital expenditure. Unless there are large
panels available, they may not be justified.

b) High Cost of Upkeep: The cost for upkeep is
much higher than the cost for conventional
supports.

¢) Qualified Labor: Powered support systems
do require highly qualified labor.

d) Geological Specifications: Geological
specifications are difficult to meet. Large
panels, small fluctuations in seam thickness,
and conditions of mechanical workability

d

High Efficiency: The output per conventional
man shift has increased tremendously
compared to the output of conventional
supporting systems.

should be met.

http://www.miningst.com/longwall-mining /equipment/powered-supports/powered-supports/

So, you have understood now, that is your what is the purpose of the power support, what are
the main components of the power support, what are the different type of power supports. So,
there is a in your board and pillar mining you have seen that other type of supports like your
hydraulic prop or you have got the steel arts or you have been doing that your cable bolting

and this that way you do the bolting of the roofs there also.

Now, what is the advantage of this power support? Basically, there is a hydraulic system
control the roof very efficiently. So, large canopies can hold the roof very effectively and as a
result nowadays it is possible to dig a very big about more than 5 meter thick seems are also

being cut by designing this power support in a big way.



Now, the high production it is possible because you are when you are maintaining a very high
gallery, size or the high thick, thick coal can be taken up bigger machinery can be deployed.

So, the performance of the mine it will be enhanced.

Then, there is a your productions become safer because the main problem in underground
mining is the roof control. Once such type of supports are deployed you can get a safer

environment for working and because of this the overall efficiency is higher.

But as a disadvantage there will be high capital cost and a the maintenance and of the whole
system that also is very it is costly. And then, to operates and such type of mines because the
your miners they will have to be educated and properly skilled to handle the electrical, electro
hydraulic and that numerous things you will have to note the pressure readings, you will have

to keep watching on the signal which is coming up if there is any dangers.

So, that they will have to understand and then act. So, that is why your labour force need to be
very qualified one. And then, that is exactly sometimes the most difficult thing is there the
geo mining conditions, geological conditions. The situations may not be very suitable and it
cannot adjust with the changes of things that there is a that flexibility is not there. It is

designed for one particular situations cannot suddenly be taken into another one.

So, these type of problems are associated with them.
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SETTING PRESSURES

+ Theinitial force applied to the strata is known as “setting pressure”.

+ Once this pressure level is achieved the hydraulic supply is removed but the
pressure is retained in the support legs by means of a non return valve.

» Aguaranteed setting pressure, also known as Positive Setting Pressure, insures the
preset full pump pressure is being maintained on each support unit along the face.

+ This is achieved by the incorporation of Positive Set Circuit in the hydraulic circuit of
the support system.

So, what you need to know about is what is called your a setting pressure is what, that is your
that when at pressure at which it will be working, that is your the initial force applied to the

strata that is known as the setting pressure.

So, that means, that as you said as the load increases then it will be start and you will be going
up to the yield pressure, but before that you will have to put it with a particular load it will be
taking over here that is called your setting load. So, once the pressure level is achieved, the
hydraulic supply is removed, but the pressure is retained in the support like by means of a

non-return valve this is important thing.

That is when you give the setting pressure at that time whatever the pressurised fluid will be

there. You are having a non-return valve, so that it will retain that one and it will work. Now,



the guaranteed setting pressure also known as a positive setting pressure, ensures that the

pressure pre-set full pump pressure is being maintained on each support unit along the face.

So, that is your you are guarantying; that means, that manufacturer they will be giving a
guaranty come what may if this setting pressure is this much, means our pump and that
pressurised fluid will be all the time continuously maintaining that pressure. Then, the
positive set circuit in the hydraulic circuit, is these are so designed that this pressure is

maintained.
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YIELD LOADS
* The term “yield load” refers to the maximum resisting force of the support and is

determined by a preset yield valve in the leg of the powered support.

The yield valve generally releases the fluid from the support leg circuit at a constant pressure

and in such a manner to insure that, even during yield, the fine control of convergence is still

achieved.

* In Australia the setting load of the supports is 80% of the yield load.

* Support capacities in Australia vary and are dependent upon geological and

geoenvironmental factors.

In general the support capacities can be between 650 tonnes to over 1100 tonnes. For
example, Baal Bone mine, located near Lithgow NSW, uses a 630 tonne yield load 4 leg chock
shiled support for a depth of cover up to 240 metres,

* Another example is Crinium mine, located near Lilyvale QLD, uses a 950 tonne yield 2 leg
support for a depth of cover of 130 metres.

So, then the yield load is another terminology you need to know. The term in yield load refers
to the maximum resisting force of the support and is determined by a pre-set yield value in

the leg of the power support. The yield valve generally releases the fluid from the support leg



circuit at a constant pressure and in such a manner to ensure that, even during yield they find

control of the convergent is still a shift.

So, that is it is it will withstand. So, that will not coming and collapsing things. And now, this
yield load it depends only what is the geological conditions and that is why in country to
country they will be putting into indifferently. Sometimes it is the their safety regulatory

agencies of different countries they put it over there.

So, in general support capacities can be between 650 ton to 1100 ton. For example, that we
have got some literature says that in a new south wales there are 630 tonnes yield load for 4

leg chock shields. So, you can collect such figures from a for our Indian conditions.

You will see the Longwall mining in India, first started at Moonidih mines, then there are all
in SCCL mines and now also there was this Jhanjra mines of Eastern Coal Fields. So, you
please collect the systems of supports which are there in these Indian mines and their

specifications you collect that will be good for you to learn.
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SUPPORT ADVANCEMENT

As the shearer traverses along the coal face the supports are advanced to enable the
shearer to cut a fresh web of coal when it returns. There are two methods of advancing
powered supports, these are:
Conventional Method of Advancement
* |n the conventional method the supports are stood up to the conveyor before the
shearer cuts a web of coal.
+ After the shearer passes the support an extension bar from within the canopy of
the support is extended.
+ This gives support to the newly exposed roof until the conveyor and the support are
advanced to their new position.
Immediate Forward Support (IFS) Method of Advancement
+ In the IFS method the supports are stood back from the conveyor before the
shearer passes.
* This is to allow the support to be advanced once the shearer has passed it to offer
immediate forward support.
+ The conveyor is then advanced afterwards.

And then you can think of how these systems can be improved, their reliability study, the risk
analysis these are the study we will have to be taken by you as a young mining engineers of

today.

And there particularly in Singareni coal fields, they have been doing a lot of instrumentations
on the power supports and the strata control, because this is a very good area of the mining
engineers, where strata control with a power supports they do, and then lot of artificial
intelligence applications are going on in this with then lot of new sensors and data

acquisitions.

So, they support, how they support exactly advances. This is for the advancing is done as your

shearer will be cutting one at that time that will be exactly. Now the next cut will be given,



between that time the support also will be moving and all these operations are done

hydraulically operations.

So, there is a convenient conventional method of advancement is that is your the supports are
stood up to a conveyor before the shearer cuts a wave of coal. And after the shearer pass
passes they support an extension bar from within the canopy of the support is extended, and
then this gives a support to the newly exposed roof until the conveyor and the supports are

advanced to their new position.

But there is another way of your immediate forward support system in which the in the
immediate forward support the supports are stood back from the conveyor before the shearer
passes. Now, this is done, so that we can allow the support to be advanced once the shearer

has passed through a over a that is an immediate forward supports there.

And then whatever the conveyor is done advanced afterwards. So, that is exactly a sequence
is maintained, so the shearer cut new face is coming shield going and then it is moving. So, in

that sequence your support advancement is taken.



(Refer Slide Time: 30:21)

+ The various functions of the powered supports are controlled by an electro-hydraulic control
system. The simplest method utilises a control valve mounted on each support which is used to
operate the functions of that support (lowering and raising legs, support advancement and
conveyor push). This method is termed “unit control” and has a major disadvantage in that the
operator is located in the powered support whilst it is moving. For this reason this method has
been superseeded by more sophisticated systems.

The “adjacent control” allows the operator to control the powered supports from the adjacent
unit by using a similar type of control valve. This allows the operator to remain within a support
which is set to the roof. This system can be extended so that not only does the adjacent support
lower, advance and set to the roof, but once this is completed a signal is transmitted to the next
support so that it too can be operated with the operator at the one location. This can be
continued for any number of supports but is restricted to a comfortable seeing distance of
around 8 to 10 supports. On completion of the advance cycle of this group of supports the
operator will walk through to the start of the next group and continue advancement. The type
of system is termed “batch control” or “bank control”.

It is also possible to remove the operator from the face completely and allow them to control the
supports from a console at the face end.

SUPPORT CONTROL SYSTEM

Now, there is a for controlling the support there are electro hydraulic control systems are
there, they will be doing that lowering and raising of the legs, support advancement and the

conveyor push and all these things can be done one by one as unit that.

Whichever unit you want to do you are working on that. And another is an adjacent control,
you can do this control with the neighbouring this neighbouring supports and in that way

either you do unit control or you do the adjacent control, this type of controls are available.
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INTERACTION WITH SURROUNDING ROCK

Powered support is classified according to functions of interaction with surrounding rock (load-
bearing, barrier, load bearing-barrier, and barrier-load-bearing types) and according to the
design arrangement for interaction of the sections (sectional, set, and unitized types).

Load-bearing support is designed to prevent collapse of the roof within the working space of the
excavation (stoping) area.

The support sections consist of a roof, two to six hydraulic bearing props, a base, and one or two
hydraulic jacks for advancing.

The zone at the face of the longwall is supported by the section roofing, which acts as a cantilever.

The roofing is continuous along its length or consists of twe or more hinged links, thus providing
better contact with the uneven surface of the hanging wall.

Load-bearing powered support is used mainly in seams up to 2 m thick (and sometimes up to 3.5
m thick).

So, there is a you can do all interactions with the surrounding block and then basically the
power support is classified according to their function interactions in the surrounding rock;
how it is exactly interacting with that, particularly how load bearing barrier load bearing
barrier and the barrier load bearing types. So, different type of how with the rock it is taking

the load, and then how it is exactly moving and allowing to giving this takes place.

So, now the support sections will be consist of a roof your hydraulic bearing probes base and
one or two hydraulic jacks for advancing. With that they will be interacting with type of rocks

which will be arriving over here.
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Barrier support is subjected only to the load transmitted by caved-in rock and protect the
working space by means of enclosing overhead covers (roofs). Such support is not widely used.

Barrier-load-bearing and load-hearing-barrier supports have elements that support the hanging
wall and protect the working space from collapsing rock.

Support of the load-bearing-barrier type supports the hanging wall over a greater width of
working space than does support of the barrier-load-bearing type; the section has two to three
hydraulic props, which makes possible its use in longwalls with a strong main roof but a weak

nether roof.

The barrier part is in the form of a strong sloping covering. Such support is used mainly in
seams 1.6 to 2.5 m thick; as of 1974, designs were being developed for seams up to 3.5 m thick.

The sections of the barrier-load-bearing type of support have a strong, sloping enclosing
covering and a relatively short baffle plate (deflector), which supports the hanging wall over a
small width at the face by means of a single prop. This type of support is used in seams 2.0-3.5
m thick in the case of readily collapsible main rock and weak rock in the nether roof.

So, this supports that is it is subjective to load transmitted by the caved in rock and protect the
working space by means of enclosing overhead covers. So, basically the whole functioning
system is how you are protecting the machines and the people by giving your the tape making

the canopy to take load.

And as you have seen in the other in a discussion of AFC we have said that when this if you
are making them to cave in and you are loading into a that is your rear side another AFC is
there, then your this power support will guide the material to the next AFC. So, that operation

1s also done.
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SECTIONAL SUPPORT

+ Powered support whose sections do not have continuous kinematic linkages with one
another and with other longwall equipment is called sectional support. Sectional support
is not widely used because of the great time and labor involved in moving and setting it.

Set-type support consists of sets of two or more kinematieally interconnected sections.
The support sets are not interconnected.

+ The sections of unitized support are continuously kinematieally linked to the base element
of the stoping complex (the base of the conveyor), the guide frame of the stoping
machine, or a special base element.

+ Allor part of the sections of unitized support are equipped with hydraulic jacks for
advancing.

The existence of a permanent (continuous) connection with the base and, as a rule, the
directed movement are favorable prerequisites for remote and automatic control of the
entire working face (stoping) equipment complex. Unitized support is regarded as the

most promising type.

So, there the supports could be also power support whose sections do not have a continuous
kinematic linkage with one another and with other longwall equipment is called your
sectional support it does not have a interconnected link. But if there is a inter connected that
is called you shape type support; that means, the two or more shapes they are having a

kinetically interconnected sections.

So, that they respond the way the neighbouring one is taking over there then it will be also
actuated. So, there is a unitized supports are continuously kinematically linked to the base
element of the stopping complex or in that where your the main base of the conveyor is there;
that means, the armour face conveyors, and the guide frame of the stopping machines or a

special base element.



So, that is you can give a unitized support or you can give a sectional support that is the way

how your support system will be working.
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ATTENTION

» Incorrect shield construction may result in a situation where the
powered roof support does not sufficiently interact with surrounding
mass rock.

» The properly interaction of powered roof support with the rock mass
are one of the most important factors determining the condition in
which the excavation fulfils its functions in the production process
and ensures work safety for miners.

Now, what it should be taking care of that incorrect shield constructions may result in a
situation where the powered roof support does not sufficiently interact with the surrounding

mass rock. So, this can be a one situations.

Then, the properly interactions of powered roof support with the rock mass are one of the
most important factors determining the conditions in which the excavation fulfils its functions

in production process and ensure work safely in the mines.
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The main symptoms of the loss of the stability of a
longwall working are roof falls whereby pieces of material
(1) detach from the roof ahead of the canopy tip (2) and

fall ento the armored face conveyor. ==3
J 'Y \
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So, that is where the main symptoms the loss of stability of the longwall working are the roof
falls. Now, this you can see here that there is whole that support will be taking the whole load
and this is the goaf area, there is exactly the rock fall has fallen down. Now, in these

conditions this will have to remain stable.

Now, if the setting load and that your total pressurise which is the capability of this is less,
then under this it will collapse, this legs will buckle or it may just get pressed down. There
had been accidents in longwall mining where such type of power supports there incapable of
holding this and they collapse. So, that is the basically that is attributed to the design mistake;
that means, a design could not apprehend that a huge load will be coming and the situation

will become unstable.
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+ Distribution of shield capacity can be achieved on condition L L
that the position of the resultant force is within
approximately 1/3 the length, Las is shown

The resultant force should be applied to the roof as close to
the coal face as possible in order to eliminate negative
influence on the roof in the longwall working due to grow of

k

Powered support. canopy ratio influence on the longwall
working roof active support variation distribution: (a)

the canopy tip to coal face distance. Correct shield construction (b) Incorrect shield
construction, 1 - distribution of support capacity along
+ The relationship between value of 2/3 of the length of canopy; 2~ pressure distribution along the base, 3

esultant fe
canopy to value of 1/3 of the length of canopy describes L

canopy ratio of powered roof support .

Ref: S. Szweda, M. Szyguta, K. Mazurek, Factors affecting the construction form and technical parameters of longwall powered roof support unit. Part 1. Natural, technical and
construction facters KOMAG Institute of Mining Technelogy, Gliwice (2016)

So, you can see here that is your how the distribution of the capacity distribution of the load

on various units come.
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Conclusion

+ Support in underground mining is the most important for safety purpases

+ Due care must be taken in designing the support system and selelcting the equipment
specifications

So, this is way how exactly a support you will have to study the basic types, their operations,
their requirements, and then how to select a support in your while you are studying longwall

mining you will be doing detail exercise on this.
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There are lot of research and support, please go through it.

Thank you very much.



