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Abstract. Longwall technology is the mass production technology for under-
ground coal mining. Stability of Gate roadways forming Longwall panels is essen-
tial to ensure the safety of Longwall mines. Gates and chain pillars between Long-
wall mining panels are subjected to a complex loading process throughout their
service life. Primary and secondary supporting with available support hardware
are the major measures for stabilising gates. Various factors affect instability in
gates which can control by monitoring and suitable strata control techniques via
Trigger Action Response Plan (TARP). Condition based, TARP’s are handful tool
for successful working of Longwall. This paper presents condition of gate roads
during different phases of Longwall mining and control measures taken through
TARPs are listed at Adriyala Longwall Project.

Keywords: Longwall mining · Gateroads · Roof convergence · Trigger Action
Response Plan (TARP)

1 Introduction

The principal hazard management plans (PHMPs) are fundamental to manage the major
hazards effectively in coal mines. Trigger values in TARPs are intended to be inherent
non-emotional guides to mine operators. They are the key elements of the PHMPs
aimed to initiate control actions at various levels of deviation from normality aimed at
elimination or mitigation of hazards.

TARPs aim to provide assurance and guidance when the situation deviates from the
original plan or there is a change INconditions that could be hazardous. The trigger action
response plans (TARPs) are inherent to managing the multiple hazards such as: strata
control, high spontaneous combustion (SPONCOM) propensity, heat and ventilation and
other engineering areas.

Fundamental principles that TARPs should conform to following elements: theTARP
must be simple and robust; itmust be adequately resourced both in terms of personnel and
equipment; its focus should be on prevention and control through early detection; setting
trigger values require detailed knowledge of what is normal, they need to be regularly
reviewed and revised as necessary and experience dictates; there is no substitute for high
quality mine strata monitoring systems; they should be set based on the best available
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Table 1. Details of Longwall panels worked at ALP

Description LWP No. 1 LWP No. 2 LWP No. 3

Dimensions of panel 2312 m × 250 m 2232 m × 250 m 2494 m x 250 m

Depth range 362 m to 450 m 409 m to 506 m 443 m to 541 m

Reserves in the panel 3.36 MT 3.25 MT 3.6 MT

Gate road dimension (W x H) 5.2 m × 3.3 m 5.2 m × 3.3 m 5.5 m × 3.3 m

Total Reserves extracted 3.37 Mt 3.25 Mt 1.3 Mt

advice-both on site and off site, and If a TARP mandates an action, then that action must
be carried out, properly and promptly [2–4].

Large scale coal production from underground coal mines at great depths can be pos-
sible with Longwall technology only. Longwall mining is worldwide proven technology
for producing coal up to 10 Mt per annum from underground coal mines.

In low capacity longwalls, the gate roadwayswere developedwith conventional road
header and the roof is supported with 1.8 m long cement grouted roof bolts by using
electrical drills. The development rates were slow. The secondary support in the gate
roadways was done by the conventional approach of rope stitching, girders and cogs etc.
which are not stiff to arrest increase of rate of convergence and strata problems. In most
of these Longwalls, the occurrence of cavities and strata problems were very common
phenomenon in gate roadways and Longwall faces due to poor standards of bolting,
instrumentation,monitoring and poor health and under rated powered roof supports in the
Longwall face. Earlier, these Longwalls were introduced without complete geotechnical
analysis of the strata which created unexpected strata problems while developing or
retreating of Longwalls [9, 10].

High capacity Longwall technology is the only viable solution for extraction from
deeper deposits of underground mines with high production rates, if properly planne and
executed in view of strata control.

InAdriyala longwall project, 2.817Mt capacitymechanised longwallwas introduced
in the year 2014. So far two panels have been successfully extracted and third panel is
under extraction with the effective strata control methodology applied. Table 1 shows
the details of Longwall panels worked at ALP [1]. In this paper attempt was made to
review of existing Trigger Action Response Plans and updating the same for achieving
effective strata control during various stages; such as longwall gate road development,
longwall face equipment Installation chamber and retreat of longwall panel.

2 Strata Monitoring in Gate Roads During Development
of Longwall Panels

Stratamonitoring carried from right from the beginning of developemnt of gateraodways
with strata monitoring instrumentation plan and auditing of gate road as per the advice
of scientific bodies CIMFR, & Dr. Russell Frith, Geotech consulatnat, Australia [2,
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3]. Accordingly zoning of gate roads were devedied based on the monitoring auditing
schemes. The detaisl of the instrumentatin and auditing details are given below.

2.1 Monitoring of Vertical Roof Movement

Adriyala with 4 workable seams No. 1, 2, 3, 4 seams, present longwall panels are
extracting in No. 1 Seam only. The bore hole section of No. 1 seam is shown in the
Fig. 1.

The No. 1 seam is about 6.7 m thickness consisting of two clay band of 0.7 m and
0.3 m thickness located at 0.2 m and 2.9 m from roof of No. 1 seam. Longwall planned
to work with a height of 3.5 m from floor of No. 1 seam.

Accordingly, development of gate roads planned to work with section from floor
of No. 1 seam with a height of 3.3 m and width of 5.2 m. Three gate roads namely
Tailgate-1 (TG1), Maingate-1 (MG-1) and Tailgate-2 (TG-2) are developed prior to
retreat operation of the first Longwall panel.

Vertical roof movements are monitored with conventional convergence stations
installed for every 50m interval and two point telltales (DualHeight Telescopic Telltales)
[6, 7] for every 200 m interval i.e., at junctions of cut through as shown in Fig. 2a&b.
Data are collected on daily basis from each convergence station and telltales. During the
development stage, about 170 convergence stations and 40 Tell Tales have been installed
and monitored daily. Figure 3 shows the cumulative convergence in MG-1 and TG-2
along gate road length from setup room.

During the development of MG-1 excessive convergences are recorded due to roof
of working section contains thin laminated layers, and clay bands it is very initial stages
of development of gate roads under coal roof, it has taken some time to understand the
things and later changed the working section with roof containing thick shaly coal band

Fig. 1. Borehole section (BH 593A) and No. 1 seam working section of ALP mine
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Fig. 2 a & b Strata monitoring plan for gate road development of Longwall panel No. 1

leaving the middle clay in to the roof, due to which it is required to cut the stone floor
up to 0.8 m in the floor. Later with the advice of scientific bodies, mine management has
developed aTriggerActionResponsePlan (TARP) [8].As part of developing roof control
“triggers” or conditions for use by mine operators to assist with their management of
roadway roof stability, it will be necessary to define acceptable and unacceptable levels
of monitoring data; there it derives the Trigger Action Response Plan (TARP) [5, 12].

3 TARP During Gate Roads Development

3.1 LWP No. 1 and LWP No. 2 (Refer Table 2)

Throughout the development ofLWPNo. 1, TARP is implemented for stratamanagement
of gate roads, and regular strata audit is done for the presence and status of guttering,water
seepage, slips, and load on supports were monitored, the geotechnical and geological
mapping was carried out for gate roadways of TG-1, MG-1, TG-2 and face dip. The
gateroad cumulative roof convergence along the length of gateroads MG-1, TG-2 is
given in Fig. 3. The geological features like water seepage, guttering, slickensides, slips
and joints convergence based zoning were mapped as shown in Fig. 4. It is found that,
80 to 85% gate roads fall under green zone, 10 to 20% under Yellow zone, and 0 to 5%
under red zone category. This shows Most of the gate roadways are under green zone
indicate optimum bolting system. Yellow zones are due to water seepage and geological
disturbances are additionally supported. After additional supporting, the convergences
were stabilized.

The TARP for LWP No. 1 development of gateroads is being followed for develop-
ment of gateroads of LWP No. 2 also as the method of drivage of gateroads (by road
headers) is same in both the panels. And TARP is similar in both the cases as the mining
conditions are similar.
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Fig. 3. Cumulative roof convergence measured at stations after 2 years of development.

Fig. 4. Zoning of gate roads as per TARP of LWP No. 1

3.2 LWP No. 3

During development of LWPNo. 3, existing TARPs were modified (refer Table 3) based
on the experiences gained during Longwall panel No. 1&No. 2, and TARPwas updated.

Based on modified and Updated TARP, zoning of gateroads of LWP No. 3, w.r.t.
geologial features, physical obervations, disturbances and convergence is as shown in
Fig. 5.

3.3 LWP No. 4

Based on the experience of LWP No. 3 development with Bolter miner machinaery,
TARP is reviewed further and updated one is proposed for LWP No. 4 development,
where the cable bolts shall be installed during the development stage within 200 m from
working face irrespective of cumulative convergence. TARP for LWPNo. 4 development
is given in Table 4 & 5.
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Table 2. Trigger Action Response Plan (TARP) during Development of LWP No. 1 & 2 gate
roads

Monitoring 
Triggers 

Status Level

Level 1
(Green Zone)

Level 2 
(Yellow Zone)

Level 3 
(Red Zone)

St
ra

ta
 m

on
ito

rin
g

Convergence 
stations/Tell 
tale movement 
in Gate 
roadways
• Total 

convergenc
e is below 
30mm

Convergence Stations/ Tell 
tale movement in gate 
roadways
• Total convergence is 

below 100mm

Convergecne 
stations/Tell tale 
movement in gate 
roadways
• Total convergence 

is above 100mm

St
ra

ta
 c

on
di

tio
n

Strata as 
normal 
condition 
without much 
variation

If roadway encountered
• Unexpected fault
• Excessive water seepage
• Any change in seam 

gradient
• Deterioration of roof 

structure
• Guttering or cracks
• Excessive weighting in 

junctions or roof
• Any major geological 

discontinuity.

• Conditions likely to 
cause roof or side 
to collapse or cause 
injury to men or 
machinery.

Su
pp

or
t i

ns
ta

lla
tio

n

• Supporting 
complying 
with S.S.R 
of the mine

• Failure of 
support due 
to operator 
or person 
failure 
which can 
be replaced.

• Supports not taking 
prescribed anchorage 
strength.

• Install rope stitching at 
1m interval

• Vertical props erected 
immediately 1m interval 
immediately

• Supports were 
failing due to lower 
anchorage strength.

• Girder supports to 
be erected at 1m 
interval

4 Drivage of Longwall Face Equipment Installation Chamber,
LWP No. 1

Itwas proposed to drive a gallery of 8.0mwidewith coal roof, for installation of Longwall
face equipment, it was planned to drive the 8.0m width gallery in two phases,

In the first phase, the installation chamber was formed with 5 m width and 3.2 m
height. The length of installation chamber or Longwall face i.e., 250 m is completed.
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Table 3. Trigger Action Repsonse Plan (TARP) during Development of LWP No. 3 gate roads

Trigger 
Level

Description Support system

Green
Convergence less than 
50mm and one side 
guttering along gallery 

As per SSR 8 bolts /m, continue 
monitoring

Yellow

Convergence more than 
50mm but less than 80mm 
and observes 
• One side guttering and 

water seepage
• Tensile cracks in the 

roof

One cable bolt per 2m and continue 
monitoring

Red

Convergence more than 
80mm . 
Both sides guttering with 
guttering height more than 
1.0m. 

AS per SSR 8 bolts/m + two cable 
bolts/2m and conintues

Fig. 5 Zoning of gate roads as per TARP of LWP No. 3

The support pattern followed in 5 m roof span is 6 nos. of roof bolts; 2.4 m resin bolts
along with rigid wire mesh in a row and the row spacing is 0.5 m, so there are 12 bolts
in 1m drivage. During this extraction the shear movement/fracture was noticed in some
places along the Longwall face in southern side at the intersection of face and immediate
roof.
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Table 4: TARP for roadways where roof was not supported with cable bolts along with drivage
during the development of LWP No. 4

Zone Convergence Physical observations Action plan
5.5m to 6.0m width drivage with recommended support plan

Green 0-30mm Normal strata conditions Continue monitoring shift 
wise

Yellow 31-50mm

• Water seepage less than 
10ml/min
• Both sides guttering with 
height of guttering is less 
than 0.5m.
• Minor faults and 
disturbance in the roof

Install additional cable 
bolts

Red More than 
50mm

•Water seepage more than 
10ml/min
•Both sides guttering with 
height of guttering is more 
than 0.5m.
•Tension cracks in the 
middle of the gallery.
•Major faults and high 
disturbance in the roof.

Install one additional cable 
bolt than support in yellow 
zone and cement injection 
in to the roof strata or 
Girder support.

Monitoring shall be done 
on shift basis till the 
convergence or roof got 
stabilized.

Indicator props shall be 
installed for visual 
purpose.

People passing through the 
zones shall be enlightened 
about the intended 
associated danger

In the second phase the installation chamber was widened up to 8 m by driving a
3 m cut with road header. The widening activity was stopped after 45 m because of
significant and unexpected high convergence was recorded at 10 m TT, as shown in
Fig. 6. This increased convergence was also recorded at 20 m TT though the magnitude
was much lower compared to that of 10m TT. To tackle this situation additional two
rows of 40T OC hydraulic props were installed in 3 m widen portion at an interval of 1m
in the affected zone. To facilitate easy installation of the powered support with the help
of free steered vehicles, the vertical OC props should be removed. To eliminate vertical
supports, it was proposed to install two cable bolts in a row with spacing of 2 m between
two rows as additional support along the installation chamber. After the installation of
cable bolts the widening activity was completed successfully [11].
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Table 5: TARP for already cable bolted roadways during the Development of LWP No. 4

Zone Convergence Physical observations Action plan
5.5m to 6.0m width drivage with recommended support plan

Green 0-50mm Normal strata conditions Continue monitoring on 
daily basis

Yellow 51-80mm

• Water seepage less than 
10ml/min
• Both sides guttering with 
height of guttering is less 
than 0.5m.
• Minor faults and 
disturbance in the roof

install additional cable bolt

Red More than 
80mm

•Water seepage more than 
10ml/min
•Both sides guttering with 
height of guttering is more 
than 0.5m.
•Tension cracks in the 
middle of the gallery.
•Major faults and high 
disturbance in the roof.

Install one additional cable 
bolt than support in yellow 
zone and cement injection 
in to the roof strata or 
Girder support.

Monitoring shall be done 
on shift basis till the 
convergence or roof got 
stabilized.

Indicator props shall be 
installed for visual 
purpose.

People passing through the 
zones shall be enlightened 
about the intended 
associated danger

Fig. 6. Convergence in installation roadway with cable bolting
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Table 6. TARP for Installation chamber

Trigger Surge Creep Additional support

Level 1 <20 mm <2 mm/week no additional cable bolting

Level 2 <20 mm >2 mm/week no additional cable bolting

Level 3 >20 mm <2 mm/week no additional cable bolting

Level 4 >20 mm >2 mm/week install additonal one cable bolt

Level 5 >20 mm to 50 mm install additonal one cable bolt

Table 7: Secondary support plan for LWP No. 1 retreat

Trigger Convergence Additional Support
Green Zone <30mm 1 cable bolt/2m no need of cement 

injection
Yellow Zone 30mm to 100mm 1 cable bolt/2m with cement injection
Red Zone >100mm 1 cable bolt/1m with cement injection 

where girder support exists

4.1 TARP for Installation Chamber Are

Widening Surge of 20 mm convergence (increase in convergence due to widening after
development) and Creep (rate of convergence w.r.t. time) of 2mm/week. Surge is the
increase in convergence after widening of the gallery to 8.0 m, if the convergence
increased is below 20mm [2, 3]. Table 6 shows TARP for Installation chamber (Table 7).

5 TARP During LWP No. 1 Retreat

Based on TARP during development of gateroad of LWP No. 1, secondary support paln
for LWP No. 1 retreat was framed. Support pattern for LWP No. 1 retreat is:

Trigger Action Response Plan for Gateraods and Longwall face operations during
retreat of Longwall are as given in Tables 8 & 9.

With the above TARPs Longwall panel No. 1 &No. 2 retreated succesfully and LWP
No. 3 is extraction under succfulway.



1294 K. Srikanth et al.

Ta
bl
e
8:

T
R
IG

G
E
R
A
C
T
IO

N
R
E
SP

O
N
SE

PL
A
N
(T
A
R
P)

fo
r
G
at
e
ro
ad
s
du

ri
ng

L
on

gw
al
le
xt
ra
ct
io
n

Tr
ig

ge
rs

 /
Le

ve
ls

G
re

en
 –

 N
or

m
al

 L
ev

el
 1

Y
el

lo
w

 –
 L

ev
el

 2
R

ed
- L

ev
el

 3

C
on

ve
rg

en
ce

•
R

at
e 

of
 C

on
ve

rg
en

ce
 >

10
m

m
/w

ee
k 

or
 to

ta
l 

co
nv

er
ge

nc
e 

>5
0m

m
 

an
d 

 <
 2

0m
 o

ut
by

e 
of

 fa
ce

.

R
at

e 
of

 C
on

ve
rg

en
ce

 >
 1

0m
m

/w
ee

k 
or

 to
ta

l c
on

ve
rg

en
ce

 
>5

0m
m

 a
nd

 
20

m
 to

 5
0m

 o
ut

by
e 

of
 fa

ce
.

•
R

at
e 

of
 C

on
ve

rg
en

ce
 >

 1
0m

m
/w

ee
k 

or
 

to
ta

l c
on

ve
rg

en
ce

 >
50

m
m

 
an

d 
>

50
m

 o
ut

by
e 

of
 fa

ce
.

G
ut

te
ri

ng
•

G
ut

te
rin

g 
he

ig
ht

 i
n 

ga
te

 r
oa

ds
 l

es
s 

th
an

 
0.

5m
.

•
G

ut
te

rin
g 

he
ig

ht
 in

 g
at

e 
ro

ad
s 

is
 m

or
e 

th
an

 0
.5

m
 b

ut
 le

ss
 

th
an

 1
.0

m
.

•
B

ot
h 

si
de

s g
ut

te
rin

g 
w

ith
 g

ut
te

rin
g 

he
ig

ht
 o

f 0
.3

m
 to

 0
.5

m

•
G

ut
te

rin
g 

he
ig

ht
 i

n 
ga

te
 r

oa
ds

 i
s 

m
or

e 
th

an
 1

.0
m

. 
•

B
ot

h 
si

de
s 

gu
tte

rin
g 

w
ith

 
gu

tte
rin

g 
he

ig
ht

 o
f m

or
e 

th
an

 0
.5

m
.

R
ib

 sp
al

l
•

R
ib

 sp
al

l l
es

s t
ha

n 
0.

3m
 a

t t
he

 to
p.

•
R

ib
 sp

al
l m

or
e 

th
an

 0
.3

m
 a

nd
 le

ss
 th

an
 0

.5
m

.
•

R
ib

 sp
al

l m
or

e 
th

an
 0

.5
m

V
is

ua
l s

ig
ns

•
N

o 
vi

su
al

 s
ig

ns
 o

f t
en

si
le

 c
ra

ck
s 

in
 th

e 
ro

of
 

an
d 

no
 lo

ad
in

g 
on

 th
e 

su
pp

or
ts

.
•

V
is

ua
l s

ig
ns

 o
f 

ro
of

 d
ef

or
m

at
io

n 
an

d 
te

ns
ile

 c
ra

ck
s 

in
 th

e 
ro

of
 a

nd
 lo

ad
in

g 
on

 th
e 

su
pp

or
ts

 in
 g

at
e 

ro
ad

w
ay

s 
bu

t n
ot

 
to

ta
l f

ai
lu

re
 o

f t
he

 su
pp

or
ts

 o
r i

ts
 a

cc
es

so
rie

s.

•
V

is
ua

l 
si

gn
s 

of
 m

or
e 

ro
of

 d
is

tu
rb

an
ce

s 
an

d 
te

ns
ile

 c
ra

ck
s 

of
 w

id
th

 m
or

e 
th

an
 

10
m

m
 a

nd
 fa

ilu
re

 o
fr

oo
f b

ol
ts

.
A

ct
io

n 
Pl

an
•

R
ou

tin
e 

In
sp

ec
tio

n 
of

 g
at

e 
ro

ad
s a

nd
 e

ns
ur

e 
ca

bl
e 

bo
lti

ng
 i

s 
be

in
g 

do
ne

 a
tle

as
t 

20
0m

 
fr

om
 th

e 
fa

ce
.

•
R

ec
or

d 
co

nv
er

ge
nc

es
 in

 th
e 

ga
te

 ro
ad

s.
•

In
sp

ec
t f

or
 ro

of
 c

on
di

tio
n 

in
 g

at
e 

ro
ad

s 
fo

r 
gu

tte
rin

g 
st

at
us

 a
nd

 r
ib

 s
pa

ll 
st

at
us

 a
nd

 
co

nf
irm

 th
e 

TA
R

P 
le

ve
l.

•
In

sp
ec

t g
at

e 
ro

ad
s 

fo
r 

an
y 

te
ns

ile
 c

ra
ck

s 
in

 
th

e 
ro

of
 a

nd
 a

ny
 c

ha
ng

e 
of

 s
ta

te
 o

f 
ro

of
 

co
nd

iti
on

 a
nd

 e
ns

ur
e 

TA
R

P 
le

ve
l.

•
C

on
tin

ue
 ro

ut
in

e 
se

co
nd

ar
y 

su
pp

or
t s

ys
te

m
 

w
ith

 c
ab

le
 b

ol
tin

g.
•

Ed
uc

at
e 

th
e 

cr
ew

 
re

ga
rd

in
g 

th
e 

TA
R

P 
le

ve
ls

.

•
N

ot
ify

 t
he

 L
on

gw
al

l
A

cc
el

er
at

io
n 

Po
si

tio
n

(L
A

P)
an

d 
en

su
re

 T
A

R
P 

le
ve

l.
•

In
cr

ea
se

 th
e 

le
ve

l o
f i

ns
pe

ct
io

n 
es

pe
ci

al
ly

 in
 th

e 
id

en
tif

ie
d 

zo
ne

s a
nd

 a
rr

an
ge

 fo
r t

em
po

ra
ry

 su
pp

or
t w

ith
 p

ro
ps

.
•

In
st

al
l a

ny
 a

dd
iti

on
al

 te
ll 

ta
le

s i
f r

eq
ui

re
d.

•
In

st
al

l a
dd

iti
on

al
 P

ro
ps

 a
t s

tra
te

gi
c 

lo
ca

tio
ns

 o
n 

gu
tte

rin
g 

si
de

. 
•

Su
pp

or
t t

he
 ri

b 
w

ith
 a

dd
iti

on
al

 o
ne

 b
ol

t /
 1

.2
m

.
•

M
on

ito
r 

fo
r 

an
y 

lo
ad

 o
n 

su
pp

or
ts

 o
r 

ro
of

 b
ol

ts
, i

f 
fo

un
d 

in
st

al
l a

dd
iti

on
al

 ro
of

 b
ol

ts
 o

r s
up

po
rts

.
•

R
ec

or
d 

th
e 

fin
di

ng
s 

an
d 

re
as

on
s 

fo
r 

ch
an

ge
 o

f 
TA

R
P 

le
ve

l 
an

d 
re

po
rt 

to
 

ne
xt

 
su

pe
rv

is
or

 
an

d 
re

po
rt 

fo
r 

pr
ec

au
tio

ns
 to

 b
e 

ta
ke

n.

•
N

ot
ify

 a
nd

 c
on

fir
m

 th
e 

TA
R

P 
le

ve
l 

•
In

fo
rm

 
th

e 
TA

R
P 

le
ve

l 
to

 
sh

ift
 

un
de

rm
an

ag
er

 / 
Pa

ne
l I

nc
ha

rg
e.

•
Ar

ra
ng

e 
fo

r 
ad

di
tio

na
l 

ca
bl

e 
bo

lti
ng

 i
.e

 
on

e 
ca

bl
e 

bo
lt 

/ 2
m

.
•

In
cr

ea
se

th
e 

fr
eq

ue
nc

y 
of

 i
ns

pe
ct

io
n 

of
 

th
e 

ar
ea

.
•

In
cr

ea
se

 
th

e 
m

on
ito

rin
g 

fr
eq

ue
nc

y 
to

 
sh

ift
 w

is
e 

w
ith

in
 1

00
m

 fr
om

 fa
ce

.
•

R
ev

ie
w

 o
f 

ro
of

 c
on

di
tio

ns
 f

ro
m

 th
e 

fa
ce

 
ou

tb
ye

 to
 a

tle
as

t 1
00

m
.

•
In

st
al

l a
dd

iti
on

al
 te

ll 
ta

le
s i

f r
eq

ui
re

d.
•

R
ib

 s
up

po
rti

ng
 w

ith
 m

es
h 

sh
al

l b
e 

do
ne

 
im

m
ed

ia
te

ly
 i.

e 
on

e 
bo

lt 
+ 

m
es

h.
•

C
em

en
t i

nj
ec

tio
n 

sh
al

l b
e 

do
ne

 if
 a

dv
er

se
 

gu
tte

rin
g 

is
 n

ot
ic

ed
.



Strata Control TARPs During Different 1295

Ta
bl
e
9:

T
R
IG

G
E
R
A
C
T
IO

N
R
E
SP

O
N
SE

PL
A
N
(T
A
R
P)

fo
r
L
on

gw
al
lf
ac
e
du

ri
ng

L
on

gw
al
le
xt
ra
ct
io
n

G
re

en
 –

 N
or

m
al

 L
ev

el
 

1 
Y

el
lo

w
 –

 L
ev

el
 2

R
ed

 L
ev

el
 3

Trigger

•
Ti

p 
to

 f
ac

e 
di

m
en

si
on

 
53

0m
m

  
af

te
r 

sh
ie

ld
s 

ad
va

nc
ed

 
 

or
 

ca
vi

ty
 

le
ss

 th
an

 3
00

m
m

•
Fa

ce
 l

in
e 

st
ra

ig
ht

 a
nd

 
co

rr
ec

t h
or

iz
on

.
•

Fa
ce

 h
ei

gh
t i

s 3
.5

m
.

•
B

re
ak

 l
in

e 
on

 r
ea

r 
of

 
ca

no
pi

es

•
Ti

p 
to

 f
ac

e 
di

m
en

si
on

 i
s 

gr
ea

te
r 

th
an

 5
30

m
m

 a
nd

 l
es

s 
th

an
 7

50
m

m
  

af
te

r 
sh

ie
ld

s 
ad

va
nc

ed
  

or
 c

av
ity

 g
re

at
er

 t
ha

n 
30

0m
m

 a
nd

 l
es

s 
th

an
 

50
0m

m
•

B
ro

ke
n 

 ro
of

 o
n 

to
p 

of
 c

an
op

ie
s 

•
Fa

ce
 li

ne
 is

 n
ot

 s
tra

ig
ht

 a
nd

 e
xt

ra
ct

io
n 

he
ig

ht
 is

 m
or

e 
th

an
 3

.5
m

 b
ut

 
le

ss
 th

an
 3

.7
m

.

•
Ti

p 
to

 f
ac

e 
di

st
an

ce
 i

s 
m

or
e 

th
an

 7
50

m
m

 a
fte

r 
sh

ie
ld

s 
ad

va
nc

ed
.

•
C

av
iti

es
 in

 fr
on

t o
f s

hi
el

ds
 g

re
at

er
 th

an
 5

00
m

m
 fo

r m
or

e 
th

an
 

10
 sh

ie
ld

s 
•

B
re

ak
 l

in
e 

in
 f

ro
nt

 o
f 

sh
ie

ld
 c

an
op

ie
s 

an
d 

la
rg

e 
pi

ec
es

 o
f 

st
on

e/
co

al
 fa

lli
ng

 o
nt

o 
A

FC
 fr

om
 ro

of
.

•
B

ro
ke

n 
 r

oo
f 

or
 c

av
iti

es
 o

n 
to

p 
of

 c
an

op
ie

s 
ca

us
in

g 
re

ar
 o

f 
ca

no
py

 to
 se

t u
p 

in
to

 c
av

ity
 

•
Fa

ce
 li

ne
 n

ot
 st

ra
ig

ht
•

Ex
tra

ct
io

n 
he

ig
ht

 is
 m

or
e 

th
an

 3
.7

m

Action Plan

•
C

on
tin

ue
 

ro
ut

in
e 

m
on

ito
rin

g 
of

 
th

e 
Lo

ng
w

al
l f

ac
e.

•
Lo

ng
w

al
l 

sy
st

em
 

pr
es

su
re

 m
ai

nt
ai

ne
d 

to
 

30
0b

ar
 

•
H

i s
et

 p
um

p 
is

 ru
nn

in
g 

an
d 

its
 

pr
es

su
re

 
is

 
m

ai
nt

ai
ne

d 
to

 3
50

ba
r 

•
C

he
ck

 h
i 

se
t 

in
cr

ea
se

s 
se

t 
pr

es
su

re
 t

o 
35

0b
ar

 
on

 sh
ie

ld
s 

•
En

su
re

 P
os

iti
ve

 s
et

 i
s 

ac
tiv

at
ed

 o
n 

al
l s

hi
el

ds
 

•
In

sp
ec

t 
th

e 
co

nd
iti

on
 

of
 

th
e 

Lo
ng

w
al

l 
su

pp
or

ts
 

an
d 

ob
se

rv
e 

fo
r a

ny
 b

le
ed

in
g.

•
En

su
re

 fa
ce

 is
 st

ra
ig

ht
 

•
En

su
re

 
ex

tra
ct

io
n 

he
ig

ht
 is

 3
.5

m

•
R

ec
or

d 
TA

R
P 

le
ve

l o
n 

pr
od

uc
tio

n 
re

po
rt,

 p
as

s o
nt

o 
ne

xt
 su

pe
rv

is
or

•
Lo

ng
w

al
l s

ys
te

m
 p

re
ss

ur
e 

m
ai

nt
ai

ne
d 

to
 3

00
ba

r 
•

H
i s

et
 p

um
p 

is
 ru

nn
in

g 
an

d 
its

 p
re

ss
ur

e 
is

 m
ai

nt
ai

ne
d 

to
 3

50
ba

r 
•

C
he

ck
 h

i s
et

 in
cr

ea
se

s s
et

 p
re

ss
ur

e 
to

 3
50

ba
r o

n 
al

l s
hi

el
ds

 
•

ch
ec

k 
po

si
tiv

e 
se

t i
s a

ct
iv

at
ed

 o
n 

al
l s

hi
el

ds
 

•
O

bs
er

ve
 fo

r a
ny

 fa
ce

 sp
al

lin
g 

if 
it 

is
 in

 w
ei

gh
tin

g 
zo

ne
 in

cr
ea

se
 th

e 
ra

te
 

of
 e

xt
ra

ct
io

n.
•

R
ec

or
d 

ar
ea

s 
of

 b
ro

ke
n 

or
 p

oo
r 

ro
of

 o
n 

pr
od

uc
tio

n 
re

po
rt.

  
R

ec
or

d 
TA

R
P 

le
ve

l o
n 

pr
od

uc
tio

n 
re

po
rt,

 p
as

s o
nt

o 
ne

xt
  s

up
er

vi
so

r
•

In
st

ru
ct

 sh
ea

re
r o

pe
ra

to
rs

 re
du

ce
 sp

ee
d 

of
 sh

ea
re

r t
o 

an
 a

de
qu

at
e 

sp
ee

d 
to

 e
ns

ur
e 

sh
ie

ld
s a

re
 m

ai
nt

ai
ne

d 
be

hi
nd

 le
ad

 d
ru

m
•

C
om

m
un

ic
at

e 
w

ith
 c

re
w

 t
he

 n
ee

d 
to

 t
ur

n 
of

f 
po

si
tiv

e 
se

t 
in

 a
re

a 
of

 
ca

vi
ty

 a
nd

 se
t i

nf
or

m
at

io
n 

ta
g 

on
 sh

ie
ld

•
En

su
re

 c
an

op
y 

is
 f

ul
ly

 t
ig

ht
 a

ga
in

st
 t

he
 r

oo
f 

an
d 

th
er

e 
is

 n
o 

ga
p 

be
tw

ee
n 

ro
of

 a
nd

 c
an

op
y.

•
En

su
re

 c
an

op
y 

tip
 is

 to
uc

hi
ng

 th
e 

ro
of

 a
nd

 ti
gh

t a
ga

in
st

 th
e 

ro
of

.
•

R
ed

uc
e 

of
 h

ei
gh

t 
of

 e
xt

ra
ct

io
n 

to
 3

.5
m

 i
f 

it 
is

 m
or

e 
th

an
 3

.5
m

 a
nd

 
in

st
ru

ct
 th

e 
sh

ea
re

r o
pe

ra
to

r t
o 

m
ai

nt
ai

n 
th

e 
ho

riz
on

.
•

C
ha

ng
e 

th
e 

cu
tti

ng
 se

qu
en

ce
 so

 th
at

 fa
ce

 is
 to

 b
e 

st
ra

ig
ht

.
•

En
su

re
 m

in
im

um
 h

ei
gh

t 
be

tw
ee

n 
to

p 
of

 s
pi

ll 
tra

ys
 a

nd
 u

nd
er

si
de

 o
f 

ca
no

pi
es

 is
 7

00
m

m
, r

ec
or

d 
he

ig
ht

 a
nd

 lo
ca

tio
n 

on
 p

ro
du

ct
io

n 
re

po
rt

•
R

ed
uc

e 
fo

r a
ny

 o
ut

si
de

 b
el

t d
el

ay
s f

or
 e

ns
ur

in
g 

fa
st

er
 e

xt
ra

ct
io

n.

•
N

ot
ify

 c
on

tro
l 

an
d

Sh
ift

 I
nc

ha
rg

e 
an

d 
Pa

ne
l 

In
ch

ar
ge

 o
f 

TA
R

P 
le

ve
l

•
C

om
m

un
ic

at
e 

an
d 

in
sp

ec
t c

av
iti

es
 w

ith
 c

re
w

.
•

R
ec

or
d 

ar
ea

s 
of

 b
ro

ke
n 

or
 p

oo
r 

ro
of

 o
n 

pr
od

uc
tio

n 
re

po
rt.

  
R

ec
or

d 
TA

R
P 

le
ve

l 
on

 p
ro

du
ct

io
n 

re
po

rt,
 p

as
s 

on
to

 n
ex

t 
su

pe
rv

is
or

•
En

su
re

 s
he

ar
er

 o
pe

ra
to

rs
 r

ed
uc

e 
sp

ee
d 

of
 s

he
ar

er
 t

o 
no

 
gr

ea
te

r t
ha

n 
4m

/m
in

 in
 a

re
a 

of
 c

av
iti

es
.

•
A

ll 
sh

ie
ld

s 
ar

e 
to

 b
e 

ad
va

nc
ed

 w
ith

 s
in

gl
e 

fu
nc

tio
n 

ad
ja

ce
nt

 
el

ec
tri

c 
co

nt
ro

l o
ne

 b
eh

in
d 

le
ad

in
g 

dr
um

•
En

su
re

 p
os

iti
ve

 s
et

 is
 tu

rn
ed

 o
ff

 in
 a

re
as

 o
f 

ca
vi

tie
s 

an
d 

no
t 

re
in

iti
at

ed
 w

ith
ou

t i
ns

pe
ct

io
n 

•
R

ec
or

d 
on

 p
ro

du
ct

io
n 

re
po

rt 
an

y 
ar

ea
s 

po
si

tiv
e 

se
t i

s 
tu

rn
ed

 
of

f a
nd

 re
as

on
 w

hy
•

Tr
y 

to
 m

ai
nt

ai
n 

a 
m

in
im

um
 h

ei
gh

t b
et

w
ee

n 
to

p 
of

 s
pi

ll 
tra

ys
 

an
d 

un
de

rs
id

e 
of

 c
an

op
ie

s 
of

 7
00

m
m

, 
re

co
rd

 h
ei

gh
t 

an
d 

lo
ca

tio
n 

on
 p

ro
du

ct
io

n 
re

po
rt

•
m

in
im

is
e 

be
lt 

de
la

ys
 

•
En

su
re

 c
an

op
y 

is
 ti

gh
t a

ga
in

st
 th

e 
ro

of
 a

nd
 c

an
op

y 
tip

 is
 ti

gh
t 

ag
ai

ns
t t

he
 ro

of
.



1296 K. Srikanth et al.

6 Conclusion

Trigger Action Response Plans are vital for the effective strata control on which the
success of longwall technology greatly depends. With the advice of scientific bodies
based on prevailing conditions, mine management has developed TARP during differ-
ent stages of longwall mining. The given TARPs for various displacement levels is site
specific and these values can be taken as references for defining TARPs for any given
problem in similar nature.With the application of strata control TARPs at Adriyala long-
wall project, Longwall Panels were developed and extracted successfully. TARP should
focus on prevention and control through early detection; setting trigger values require
detailed knowledge of what is normal, they need to be regularly reviewed and revised
as necessary and experience dictates. These TARPs are vital for successful running of
longwall especially under greater depth.

Acknowledgement. The authors wish to express their sincere appreciation and grateful thanks
to the management of SCCL for their support and cooperation, for permitting to present this paper
and also permitting to use certain data for presenting in this paper. The authors express their
acknowledgements to reviewers of ICETE-2023 and the views expressed in the paper are those of
the authors only and should not be attributed to organization they belong.

References

1. Boothukuri, V.R., Bhattacharjee, R.M., Panigrahi, D.C. and Benerjee, G.: Impact of geo
technical factors on strata behaviour in longwall panels of Godavari Valley coal field-a case
study. International Journal of Mining Science and Technology, 29(2), 335-341(2019).

2. Colwell, M. and Frith, R.: ALTS 2009-a ten year journey. (2009).
3. Colwell, M. and Frith, R.: Analysis and design of faceroad roof support (ADFRS) (2013).
4. Deb, D. and Verma, A. K. : Fundamentals and Applications of Rock Mechanics. 1st edn. PHI

Learning Private Limited (2016).
5. Islavath, S.R., Deb, D. and Kumar, H.: Numerical analysis of a longwall mining cycle and

development of a composite longwall index. International Journal of Rock Mechanics and
Mining Sciences, 89, 43–54 (2016).

6. Jayanthu, S., 2011. Strata Control Problems of Underground Coal Mining Vis-À-Vis
Geotechnical Insturmentation and Numerical Model Studies.

7. Jayanthu, S., Laxminarayana, V., Singh, T.N. and Singh, D.P., Organization of strata
management cell–a vital requirement (2011).

8. Katkuri, S., Deb, D., Reddy, B.V.: Neural Network Assisted Analysis for Longwall Gate
Road Stability UsingMeasured Roof Convergence Data.GeotechGeolEng 37 (5), 3843–3860
(2019). https://doi.org/10.1007/s10706-019-00873-6

9. Ramayya, M.S. and Sudhakar, L.: Selection of powered roof support for weak coal
roof. Journal of mines, metals and fuels, 50(2002).

10. Sastry, V.R., Nair, R. andVenkatramaiah,M.S.: Stress variation on longwall powered supports
in upper seam due to the presence of old mined out workings in lower seam. In Proceedings of
the 26th International Conference on Ground Control inMining, Morgantown,West Virginia,
USA , 59–66 (2007).

https://doi.org/10.1007/s10706-019-00873-6


Strata Control TARPs During Different 1297

11. Srikanth,K.,Khadir,M.A., andRao,K.N.:Application of pre-tensioned cable bolting (bulbed
type) at Adriyala longwall project. Journal of Mines Metals and Fuels, 829–834(2018).

12. Verma,A.K. andDeb, D.: Statistical and neural regression approach for prediction of longwall
chock-shield support pressure. In 11th ISRM Congress. OnePetro. (2007)

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	Strata Control TARPs During Different Phases of Longwall Mining
	1 Introduction
	2 Strata Monitoring in Gate Roads During Development of Longwall Panels
	2.1 Monitoring of Vertical Roof Movement

	3 TARP During Gate Roads Development
	3.1 LWP No. 1 and LWP No. 2 (Refer Table 2)
	3.2 LWP No. 3
	3.3 LWP No. 4

	4 Drivage of Longwall Face Equipment Installation Chamber, LWP No. 1
	4.1 TARP for Installation Chamber Are

	5 TARP During LWP No. 1 Retreat
	6 Conclusion
	References


