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Abstract — T he assessment of rock load from the
layers and its appropriation over the
underground mine functions is of prime
significance. In Indian coal mines, CMRI-RMR
and NGI-Q Systems are generally utilized for
planning plan of help in rock designing.
Emotionally supportive networks are
additionally planned with the assistance of
mathematical demonstrating. The functioning
has been demonstrated by composing a program
code in FLACS5.0. The displaying is finished
driving of exhibitions (advancement) to shape
three support points. The upward pressure
shapes showed a greatest pressure of around
2.5Mpa on support points for the profundity of
53m with a display width of 4.8 m and point of
support size of 25 m.

Introduction

SUPPORT PLAN IN MURPAR UNDERGROUND
MINE OF M/S WCL

1. Name of the mine: Murpar U/G mine,
Murpar sub area, umrer area.

2. Location: 17 kms, away from Chimur and
50 kms from warora railway station.
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3. Address of mine: Murpar U/G mine, PO:
Khadsangi, Tal: Chimur, Dist: Chandrapur
(MS) Pin 442906.

DETAILS OF SEAM IN MURPAR U/G
MINES

Name of | Thickness (in | Min | Max

Seam m) Degth | Dept Partmg Present Stafus

Seam VIIto X=48.05 |  Being

SanIX | 30085 ) 300\ %00 Seam [Xto §£=3190 | Worked

Seam VI to V=25.15

Seam VI | 15to20 | 425 | 9485 Developed
Non workable

=168
SeanV | 09010130 | 4000 | 1o | XWIOV=RE o
Developed)
Semll | 120to20 | 3975 | 157.10 - Virgin

1. Degree of gradient: I degree

2. Gradient of seam : 1 in 10 to 12 (S 80°
W)

3. Latitude : 20°31°3>* & 20°33°30° / N

4. Longitude : 20°16°30>” & 79°18°30” /
S

5. Grade of coal : G8G9 Mix

6. Area of lease
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Hold details of

Opening 482.09 Hec
Mode & Name of | . ‘
Baty Size (X~ Section) | Purpose Remark
Incline No. 1 4£5m X 30m faege Intake air
Roadway
‘ Travelling .
Ineline No. 2 4£5mX30n i Intake air
Roadway
- Dia-4.)m " .
Air Shaft Depth T Ventilation Retum ai

These Support plan shall apply to development
workings made in Panel M-1 of Seam IX at
Murpar Underground Mine M/s WCL.

SUPPORT OF EVERY DEVELOPMENT
WORKINGS

. The rooftop will be upheld by full section
grouted rooftop electrical discharges m length
(barring the length of the string) with fast setting
sap grout introduced at greatest timespan in the
very line to such an extent that the distance
between the bolt and the side support point will
not be more than 0.6 m.

. The dividing between the two lines will
not be more than 1.0 m, so anyway the distance of
the First column of bolts from the face will not be
more than 0.6 m.

. The bolts will be introduced vertical.

. The rooftop bolts straight will be fortified
by utilization of W-lash/Steel channels.

. As well as fast setting Steel Cog or Props
of such nature that are not liable to be remove
because of shot discharging will be given a ways
off of not multiple m from the face.

. The site will be upheld by vertical props or
with rope sewing at spans not surpassing 1.2 m
with appropriate laggings up to distance of 5
meters on one or the other side of such unsettling
influences.

. All shades which can't be dressed and
made safe will be kept upheld by slanted stay
props at stretches not surpassing 1.0 m. Such stay
props will be given to help each shade at two
reasonable skylines.

SUPPORT OF LEDGES:

. All Ledges in the rooftop will be upheld
by something like two X-bars set on gear-teeth.
Open side of the Ledges will likewise be upheld
by rope sewing with appropriate laggings. or on
the other hand

. Open side of the Ledges will be kept
upheld by rope sewed to the sides at 1.2 m stretch
with legitimate laggings.

GENERAL GUIDELINES FOR ROOF BOLT
DESIGN:

. Rooftop Bolt will be at least 22 mm in
breadth and made of ribbed bar or Tor Steel or
Glass Fiber Reinforced Polymer (GFRP) with
strung piece of at least 12.5 cm at the out bye end.
. The Bolt will be completely embedded in
the rooftop with the exception of the out by strung
segment which will be fitted with bearing plate
and fixed by a nut. Bearing plates of the rooftop
bolts will be reasonably tensioned.

. The bearing plate will not be under 15 cm
sq or identical region and will not be under 6-8
mm in thickness.

. Tar grout will be of such kind that dock
strength of somewhere around 90 Kilo Newton is
grown immediately.
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. Tar cases will be put away appropriately in
order to fulfill the suggestions of the producer's.
Quality will be practiced in regard of the sap grout
to such an extent that the equivalent doesn't
neglect to foster the expected Anchorage strength.
. Gum cases and other supporting material
will be secured by the mine administration
straightforwardly from the producer/vendor to
guarantee its quality and viability.

INSTALLATION OF ROOF BOLTS:

. Rooftop bolts will be introduced when the
rooftop has been uncovered, under the immediate
oversight of an Asst Manager/Overman.

. According to plan, the openings will be
bored to the right measurement and length with a
reasonable drill. The opening width will not be in
excess of 8 mm to 12 mm bigger than the Bolt
breadth, for full section grouted bolts. Due care
will be taken to keep up with the in an upward
direction of the openings.

MEASUREMENT OF BOLT
PERFORMANCE:
. Full embodiment test and short

exemplification test will be led aimlessly on at
least 10% of the introduced bolts.

. The tests will be led under direct oversight
of an equipped individual at the very least the
position of an Asst.Manager/Over man.

. Jetty testing of rooftop bolts will be done
up to accomplishing at least 90 KN Anchorage
strength in one hour or less. Records of
Anchorage test led on the introduced bolts with
unique reference to their area, strength got and
different subtleties will be kept in a bound paged
book saved for reason and will be endorsed by the

individual making the test and countersigned by
the Assistant Manager/Manager.

. Something like one Anchorage testing
machine of satisfactory limit will be given in each
functioning region.

MONITORING OF STRATA Behavior:

. The solidness of the street and the
intersection will be observed by utilizing
appropriate  instruments  like  Tell  Tale,
Convergence pointer or different method for
checking conduct of the rooftop.

. Observing convention will be outlined and
authorized by the Manager.

MISCELLANEOUS

. After each round of impacting at a face of
working spot, all help set nearby something very
similar or potentially peril zone (to be determined
by the Manager) will be fixed in the future as well
as re-raised on the off chance that the equivalent
had got ousted because of any explanation at all,
prior to connecting with work people at the
functioning face or spot, by and large.

. Prior to connecting with people for
penetrating of openings rooftop and sides of that
area will be upheld by transitory backings. No
individual will be utilized under any un-upheld
rooftop.

. Arrangements of guideline 124 of the coal
mineshafts guidelines, 2017 in regard of setting of
supports will be conformed to.

. Support material utilized for rooftop
blasting will affirm to the determinations set down
in DGMS (Tech) (S&T) Circular No.3 of 1996,
DGMS Technical round no.10 of 2009and DGMS
(endorsement) roundabout 3 of 2010.
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. Extra help will be raised as and when vital,
for example, Roof Stitching, Girder Support and
SO on.

Support Plan for Panel M-1 of Seam IX
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Normal Support by W-strap with bearing Plate

For Junction Support (Not to be scale)
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. At Junctions, Bolt thickness expanded by

25 % which will be accomplished by introducing

W-tie with required bolts in every intersection
prior to opening the appearances and separating
between two tie will be 0.8 m

. Fixing of bolts will be guaranteed
occasionally.

MONITORING PLAN
Layers Control Instrumentation

Permanent Roadways Monitoring Active Working Area Monitoring
Identification of Locations Selection of Locations
Marking over Instrumentation Plan Instrumentation Flans
Instrur\'g\-tation Instrur-\'gﬁ—tation
DI%\" DI‘S:;Y
Dccumﬂ:atiom DocumEnE:aticn
Analysis Analysis
N o . B
Corrective Measures ,'D.[:.l[:vreher\si(:m-'-'_o!= load in roof
Apprehension of reof failure
Proper sup:;cgz—r-\es'rs.tance.:‘I
immediate corrective action

STRATA MANAGEMENT CYCLE

Post Failure

Management FaulureManage
Failure - Time Management/Real Time
Management
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. Pre-failure the executives:- Plays an
indispensable job for in general wellbeing of
mine. It includes processes like Planning, Support
framework plan or improvement of Support Rule.
Most importantly logical investigation s
completed for plan of emotionally supportive
network. Accepting RMR as a base boundary
Rock Load is assessed on the streets. General for
underground Factor of Safety more than 1.5 being
safe is thought of.

. Ongoing Management:- Real Time
Monitoring of Strata condition. We need to
guarantee whether our SSR or arranged
emotionally supportive network is appropriately
carried out or not.

. Post-failure Management:- Post failure the
board comprises of exercises like study of failure
area, planning of different hazardous zones in
Strata Risk Map. By planning of Strata conditions,
we can break down the pattern in failure.

STRATA CONTROL CELL

STRATA CONTROL CELL

| Safety Officer/
ion Officer /
Asst. Manager

This shows the construction of a Strata Control
Cell. Strong lines show super durable long haul
individuals from a Strata Control Cell. Specked
lines show official who can go about as equal part
without a legitimate Strata Control Cell for
transient advantages.

Obvious

Two focuses anchor Dual level Tell Tale gives
visual sign of rooftop expansion. It gives dialation
of rooftop inside the shot level and in the middle
of between the top anchor position and rooftop
bolt top. It is introduced as close to vertical as
conceivable near the focal point of street and near
face.

It is introduced to somewhere around two times
the level of the rooftop bolt length.

It is introduced to at each intersection and areas of
thought hazards.

It helps in actually assessing Strata extension
inside catapulted level and furthermore between
top of the bolt and top of anchor of Tell Tale.
Obvious gives assembly perusing in mm, unions
in range (0-20) mm, (30-50) mm, (50-70) mm are
displayed on green, yellow and red zone
separately.

Boundaries to be Monitored:-

1. Dialation and bed partition inside rooftop

2. Intermingling of rooftop

3. Load on Support

4. Stress created on point of support's

5. Strain created/Axial stacking on rooftop bolts

Dialation: This is the hole produced between two
back to back layer because of bed division. This
can be observed by establishment and capacity of
Tell Tale.

Combination: This is the conclusion of vertical
hole among rooftop and floor, made either
because of descending development of rooftop or
up protruding of floor or both. This is a
peculiarities, for the most part happens during
dynamic stacking. This is a characteristic
boundary choosing degree of advance help during
extraction.
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Canvas [Trigger Action Response Plan] For Roof
Convergence Monitoring by Tell Tale in regard of
Murpar U/g Mine

Asst.
Manager/
Shift In-charge

Normal inspection
work

Confirm the massage and
inspect the place and
arrange immediate extra
support materials
required and do not
leave the place till fully

Immediately stop the
work and ensure place is
properly fenced and
follow the instruction
given by Manager

secured
ction , , , Safety Officer | Normal routine Ensure support material | Immediate take action
— Tﬂ“er Level1 Tﬂuef Level 2 Tﬂgg@f Level 3 work as per is sufficient quantity in | for extra support
1 statutory nearby and work is being | material in u/g stock
Convergence | Convergenceupto 2.5 | Convergence above 2.5 ERINRE | RESE TR
X . nstructions given by
Who below2.5cmTell |cmTellTaleinYellow | cm Tell Tale in Red Zone Msnacer
Tale in Full Green | Mark
- Strata Control | Normal inspection | Take the charge of Draw the plan
Allpersons | Carry outtheir | Stopwork. Reportto | Stop work and take safe Officer work disturbed place and work | Consultation with
below ' ' . . shall be done under Manager for place fully
_ normal work higher official. Follow the | place guided by Shift In Commusin | e L i
SUpenvisory instruction given by Shift | charge, O/m, M/S and himself Wil SOR il regord
level . . . proper documentation
In-charge, Olm' Mmmg other mine offiials Colliery Normal Keep constant watch on | Draw the plan
Sirdar whichis present at that Manager administrative the situation and ensure | Consultation with Strata
‘ work taken of work has been control officer, SO for
time mining condition | completed successfully how to place make fully
v secured and draw a
Supervisors, | Normal Stop the work and take | Stop the work and Banel with sufficient
Overman, | Supervision work | immediate actionfor | withdrawal of al Fisdipowey Wit
Mining Sifdar : separate responsibilities
extra supporti.e. steel | persons from effected under constant of the
) ¢ ] Strata control officer/
chock, prop, roof bolting | place and immediately Nese Shanges for plice
etc and inform to higher | inform to higher officials fully secured and ensure
. i proper documentation
officials and fenced the areas till
further instructions by
higher officials.
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GREEN Zone Trigger and Action

1. Convergence within Green zone in 1. No specific action needed

monitoring device (0-20 mm)
2. Support according to S5R

2. Gallery width within 4.2 m and height -
within 3 m 3. Regular monitoring of
convergence and stress
3. Proper 55R implementation value

4, No water seepage from roof

5. Favorable Discontinuity Orientation

1. Convergence nearer to Yellow zone in 1. All green zone actions

monitoring device (30-50 mm)
2. Inform to higher authority

2, Gallery width>4.2mand <48 m,

working height maximum 3 m 3. Extra support using W-

straps, Steel chocks, Props,
3. Poor 55R implementation Girders etc

4. Presence of fault, slip planes etc but 4. Continuous monitoring of
less impact on strata conditions convergence

5. Stable roof conditions

CONCLUSION

The motivation behind this paper is just to sum up
late improvements in help innovation and to
acquaint hard rock mining engineers with help
ideas that they have not been presented to before
and isn't planned to give a specialized evaluation
of rock mechanics or backing execution. Clearly,
these ideas will have shifting levels of use,
achievement, or even disappointment. In any case,
information on their reality might deliver the
creativity that all mining engineers have which
might assist with making more secure
circumstances for diggers all over the place.
Suggestions

. Emotionally supportive network can be
remembered for the mathematical model for better
comprehension of the soundness of the activities
with supports of various kinds and limits.

These methodologies can be followed for some
mines and the exhibition of the emotionally

supportive network can be checked with load
cells, and the models can be aligned appropriately.
This will work on the trustworthiness and
materialness of the mathematical models as an
answer for plan for emotionally supportive
network.

LIMITATIONS OF THE STUDY

There are the some limitations of the study of Review on
mine innundation are:

The topics discussed here are taken from various mines and
internet searches and due to inavaibility of accurate data
most of the details were not covered and the data which are
included are from random people survey and experts
articles.
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