:
1

Py "L‘i“"lb ‘;“‘l

JSOB/0/2A/

OGFFICE OF TiF SU
SHOBHAPUR MIN

POLFA nggrc-\;'&l p __}",6

—

- LITE

[297F 15.10.93

70

The General RXanoger{lab & Ficld S504dy),
(o) iolL{"{-)'

condiwana FPlace,

Aancni-a34 CO8.(Simar,.

Lear Sir,

Suby Final geport f subslidence survey work over
1Past, dapt ' las ag peoel at lhcbhapur aine
by your muwey team during 1990 ounsards,

LA R

In reforenrse tw nur lesttar No PR/SAN/SQR/Mines
Fufety/122 étd, 10190, we deputed your company for
co.leacting the =ubs.dence datas aince ApriltS0. sver
1 Baat, depilluring patel of Siwdhapur aine which
your aurvey tuoe lLag completed the Job zince long back,
S0 far, wo g 1ot been provided the final report of
subsidencs study over the de In the preliminery
re.ort Tace ¥ June 1991 subaidence contour plan

iven ‘o un oy your Surveyor/AS0, Shri Bhattacharjee,
8 nlic ot to the mark, as per the angle of draw
calolaio® through your end and aa per theoretical
o’ cua tlon as well az colliery practical caloculaiion
WLt by our aurvey department,

You are requastad to send uas the finsl report
. the earliest, 50 as to get benefit %o our company
8 also to satisfy the aines department. We will be
very thankful to you for sending it st®Fkrly dute,
becouse It hes already become too lata,

Yours falthfuily;

SUFDT,OF HiNEs
SHOAHAPUR, _ NINE

co to:The Jub Aren Manager,Shobhupur Sub Aprcs.
e\t__
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2 SupSrnE¥cy CRCOP

A report on

(Sudnidence Investigotions Over Pane e
R 2 and D tn Upper Forksbdle Secm '3

' 1= onckhera Vine ¥o.? tn Pathakher ‘
_fria of Testern Coalfields Lim. ‘ad,

‘ fieary and ¥.C,Saze @

—
5
s

"‘ "’ "'rc., D . ‘\ 'OU, J.P.Roy.
wal, 8.Kusar, 5. “aw ata, ¥.0.5sxena
foB.Stagh,

*

-

wport ts neant for tnternal use of your ergenisciion
& not ba publtaked tn Sfull or pori by youm
- on or ataff, It should mot o sonaunieated/

ted to outaide parties except poncorasd govarnesnt

srpes the right to pudltah the resulta 2f resscreh
| denesit of the tndustry,




Substdence odssrvations taken over panels C and D in Upper

Forkadle and panel 2~ Test tn Lowar ¥o' ~ dle secms Rave Yy

Sran desoribed, The effect of multi-s a and multi-ponel
actton was guite evident tn the -da.,oationa, '

#ubsidence profilea were in gener. ) a. ~merttoal, The

#uds (dence movemant proftlem are 1i *ly to change dus to

Jurthor extroction of 1= Yest panel v Lower Forkabdle

ax ond cleo dus to time, TRe. foru, 1t has Deeon

Supgested to continue the {nvestiy ¢(tons,

Ihe moriaum osudsidence tn /u. > 1905 dus to sxtraction of
panele O & D tn Uppor Pyra -“le and panel 2-Yest in Loper
SOFRGDle aeuny vas 1418 o~ shtch wos 31,5 $ of the
Soudined exrtraction t’ ‘ckn.i8 of both the sceams, IFhe
SFrFeaponding values oy < rizmum slope and stratns were

)l Yaxtaua | @ = 73.6 na/m
Hexinua otre in

(¢ ompressive .- 5.5 un/m ‘
(b, Tenatle - 9.9 mun/m,

/‘ - :."Eu-\ﬁ‘nj;' &A}"’WULL\’V T35,
g—— .



J¥TRODVCTION

>

ongmall coping system was {ntroduced ot PathaXhers Nine
Yo n Pathakhera 'rec of Festern Coalrtelds Lintted tA
Spper Yorkadle oeam ‘panel C). The CYRS studted foast=
t1tty of extraction of the pancl and other panels i
(e summary (s gtven Jater)., On the requeat of the
ry managenint the Central ¥intnp Resecrch Station
125), Dhanbad otarted subatdence tavasttpations over
mel C tn Jure 1932, The tnvestigotions were continued

¢r the panal ot c180 ODOT sdjecer* ponal D, Imme tately
fer extraction of panels 0 and U /2 raction was clso

e in Lower Yorksble seam. :

,_'_. . ,
3

«

ussed tn the report ar- the observations token
> panels C end D tm Upper ¥ rkable and corrssponcing
1js is Lowver Yorkabla deams taken up to July 1983,
tnpes tigations are ¢ - agted to continud,

: </11/DCKE/CHRS/4/895 dated

. etr Jetter "o, -
27.6.1981 4. '-2/00::/1:/0::3/192 dated .

d.4.1983)

’
A
e

'l

’ ’



\EReSTRILITY STUDIXS

is stated c study regarding

“Masibility of Kxtraction of Upper forkabdle
gacm ct pPathakhera ¥ine ¥o0.,2 Undernecth
Salleck by Longwall Caving Syatem in Patha-
khero irea of ¥estern Coalfields Lintted®”

g8 nade dy the CNAS (Ref14C/16/81) a~d {\a report was

wlow, which also tncludes the reacuendations made 7

—
-

" *It tas proposed to extroc: Urper FTorkable seam
8t Pathokhera Nine No,2 tn Pathakhera Area of
ZTestern Conlfields Li—tted dn’'lonpwall caving
‘gyaten, The thicknes: v~ the sean (3 about

 1.8%m and the depth ,, »roposed ponecls vartes

from about 100m to 78w, The lenoth of the

Jaces in the pane s iis bnen kept as 124.8m

and a darrtor o 26s width has doen planned )

Betmeen the panel>, vhich Ite undarneath o N
gabder of sec-o7el nallah, The prodlex tnvolved

\#kgoreticcl catination of surface nopenents

‘due %o o> ~tclion of the panele with caving and
thetr presti'e (afluence on the posatdilities

" of inru: ™ of watar from nallak on the surfoce,

‘sad p sca. .ons/measures to be takon in this

"Peit ¢ After an analysis of estimated surface

_movak. 4z and the conditions of the agroc the

7 . iny reconmendations have decn nmade:

61‘-- Durinp the extroctton of panels C cnl'_' 4

{ - o barrter of cbout 30a width should

gp,lcft tn panel C apoinst nellch
-

Suttted tn 19271, The summary of *¥s 17 ort is rOproduacdﬁ




it - before commracement of extraction the
bed of ncllah N=2 should de filled-up
to a distance of adout 25n fron the
periphery of the panel " so that
there (s practically no flow of water
tn ¢, and

it - ncllon ¥-3 should de dipertad suttedly

80 that there 13 no flow of water over
~the panels tn thia nallakh.

* 2 - Durtng the extractton . ° puicls 4 and B

t ~ nallah N-4 should be Atverted suttadly
i 20 that there . no flow of water over _
.5, the pansla, or ti- bad should de filled

up,

F

t1 ~ the dod of 1luk ¥=% zhould de Silled- 1B
up to o di tanze of abdout 25a fronm the
pertneta o, panel B, - "
i1t ~ the de' of nallak ¥-8§ and 7 should clso
e f9%Yea-up to a distance of adout 25

fro» tho perineter of panel B, '

o -~ ul A T=8 should de dtverted au:‘ubzﬁ; 3

‘o t'at there 12 no flow of water oper )
S sanel, and '

v - the extraction in panel 4 should de
“topped about 50x away from the rocd
loading to Tawe resaervotr,

y & | Yor the extracttoa tn pone) &, the Jac cug
de¢ atopped 50m away from the road 100&:‘;, A
Tava reservotr, 15

£ - Murtng extraction tn panecls ¥ and 0

f ~ the face tn panel ¥ ohould be stopped
at o distonce of about ¥5n from
nallaeh N-3, and




pape=5.

anels should be

f about 40m

{t{ - the facoso tn both the p
Tama regservoil.

stopped at a distance O
from the road leadinpg to

* § - During axtrection of the panels in the arec
tt (s sdviesadle tO scientiftcally monitor
the subsidence pehaviour of the yround..tho
rasults of which could be dtilised in

,’u ture,

ifter the ertraction of 70 firat two panels,

dans should be wade tn thelr outbye galleried,
. ed with devices to

nontitor the head aga inst then and the rate

of flow of watars These observations will

yaeful while warking other panels in the area

uynder re plew,

*The adove wacommandations have Ddeen made with

the nssuxytion that the details of the ares

under revies supplied DY the colltery are
correct, The ec¥RS doas not take any responsi-
pi1tty of any hanpening in the arec under

rruiLel,

? riTttles of ertraction of pcnels O and D were
the CNRS Scientists

oy «-

may 4 ct the stte (colltery) dY
i« ~gr i and Pathakherd sreg offtictals pefore the
_:nt;d the permission Jor the extraction.

&
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48 & plan ahoring panela C end D tn Uppar
sanding woerkings tn lLowver Forkable seanm,

* workinge are gloen hereunder,

nannls tn Up
¢

Upper ¥orkable

Pathakhera

1.5 =
1.9 m .

f In 8

87 =
12 =
09,5 m

104n I 580m

,7;{75'
® of pan 1

Bad ¢ orktng Longwall

P amy vort Caving
'h ‘e ‘1
& wd.noes
“us work-

® sround

el
An area on the dip
side had Deen extra=-
ctad dy bord and
ptllar systen with
caving.

'

Torkable sea

Upper Yorkable
/A thakhara

practically no peological dtsturbances,

¥o prapvtous workinps adove the p .
No previous workinps delow the panals,

'brkctlgﬁ;";
The detatls

D ! .

Pathakhera ¥ine ¥o.? Pathakhera Nine Xo,2

T m
I m

1 th 8

70 m
116 n
S m

120 I 525n
Longwall

Taving

panels.

Panel C had been eXtr
with caving., The vid
darrior betwean pinel
and D was about 20%,



| |
foce properties

-

ipoatiton of ‘Sandatone
riging rock Shale
seatzge of

Peetion in 100 %
panels

srostestely)

: af panel 60,320 w°
e of panel 90,480 =

REELSYy of coal
*A® panel
Yo

—

fzrtting
onpletion

117,600 tonn

I.9.1982
20,6,1983

® Qcen stcted varlie~ ("<t corrss
' #orkadle icam delow T ani D wers

@8ton or panele ¢ 93 4,

,‘,le seans, Th-
i8le sean vere as rtvon below 1

Lower Forkabdle

2 7eat

Ly 20 n
erime 127 n
chad-UJ 08,5 =
ap batoveen
Fond Lower I5nm
: seama
i Ehfckness IXn

= tilon thicknesa 3 m

Governsent fornat ant sessonal madle

ponding panels in
extracted after
Therefors, the substidence
on the suryzece .ov2 tnfluenced dy the vorkings

‘wtaile of the vorktngs tn Lower

pancls tn ] ower Porkable sean

: ’ u

YRS SeTS

84.9 - 90,9 %
27-7%5%

N
100 %
63,000 l’
4,500 w
(22,800 tonne

18.8,1983
7.8.1584

lLower Workadle
1P reat

S nm
112 »
102, 5 m

% mn !

In
JIn



SXape of panol
Stze of ponel

P’(p of sean
Weihod of Torking
Fo3f support

elogical
turbances

T_.' rfcce

perties

$roentage of
trgctfon tn
pinel

™¥: of penel
P inately)

7. 2 :_ of panel
primately)
Attty of crvl

._“"’CRO,

orins jod !
Battt o ~ 42

e’ ad

5@

Lettion
4

=

¥ be noted that the extraction tn panel 2-Test tn
®F Torkoble seam was Juat completed when the lagt
I*pation was token in July 7935, while 1-Fest pomel
itgrted in July 1985, Sust cfter complotion of
tion of 2-Tsst panel, Xxtraction of the
M D in Upper Yorkable seam wos completed dy Aug, 1984,
Wfore, the substdence obsorvations on the surfaoce
b Influrnce of extraction of the two pancls in Uppe
@8Je and panel 2-Fest in Lower Torkable sedwm,

d1lmoat rectangular

714th = 60 - 216

170m X 550m ,
Langth » ¢
! ta 8 ftné
Bord and ptllar Hord anl';} ar
Caving Ccvtu..'- l

Practically 1~ prological dtsturde

Forest an. seasonal] nallah
8o 80 %
03,300 u° 79,000 w°
270,000 = 237,000 =
362,700 tonne 308, 100 to.

290,000 tonne 246,500 ‘ :

July 1985 -5
Dec, 79“ :

17.10,71983
1e7.1985

pqm.t_i...,



Page=9,

OF NOVITORINO STATIONS

22«1 also shows the layout of monttorinpg stations on the
rface over the puncles whose detaile have bdeen deacribded
srlter, tn which one line of statione has deen made
Smoat tn the centre of the panele and prerpendfcular to
8 face, tvo lines have doen made parallel to the face
= Sfour dtaponal lines, The layout was made to odtatn
*tAenatve information of substidenca movements,

gensral tatervcl detveen the stations in different ]
#8 pas cbout 10m, whtch was about 1/10 of the average
IEA, Due to uneven surface topography [ was not posstdle
msintctn unirora distance datween the - (v tions, -

#fatfons {n different ltnes were -de in such o manner
12 wag possidle to monttor three -~ dimensional
'__lt of the potints,

[eRzNC proCEnIRK

fertica] Yopenont - f ncattoring stations was
mentiored using self ol’ ninp level in conjunction
1EA preciston leve .. ng stafry of a least count X
. 00005n, WNodirte: 129011tng procedure incorporating

pot-checking » - *ex ~as adopted to reduce/elininate
IR and (nsf{ ume t2i errors.

1 :
A
@rigontal ¢ sins = were computed from the distances

petesen the . witortng stations measured by using
2eel bv ... wilh a lecast count of 1 mnm,

N, - -

8 i ggaaxagcgggti - 0f surface potnts/monttoring
$2. 7 was mneasured by using on electronic diotance

sy ~q instrument,

- A |
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SSFRTATIONS

Fedeh_tanth Botto - The average width snd depth of
& Jour ponels (two in Upper Torkadle and fwo (n
Lower Yorxable

/ and theredy thetr widthedopth ratio
BEFe ae ptven below g

Jean Pane?

ivg, do, Fldthadaptn
vidth doth ratto
b | =
xdle c 104 9.5 1.05
D 120 o3 1.29
able 2-Tost 170 108, % 1.56
I<Test My 102,58 1.56

* dverape . i

SRt OLltoe InN = Ths Firat atons of sudsidence

SE¢ =sry not ced/observed on $he surfece in

: 1972, * dhieh tiza the width oy extraction
& n Ipper Yorkadle secn woa adout 90w,
WFore, .« non-sfreotive widtx in ¢his cose wop
® 0.7 ‘W,  the depth of the panel), The 2afe non-
SV € 0 'th can be taken as 0,7 times the a:u.
SR C 7y sridle to odtatn RoR-eSf/retive widt

j= The visusl odservations taken over the
F W38 July 193% were as gtven Below ¢

v 4

- "5tls penel O tn Iepar Yorkedle wos worked
iy Srom ’:.n f:'.tnz there pan




Pape~11,

- Panel D tn Dpper Zorkcble secm was worked
sinulteneously with panel 2~Fest tn lower
Yorkadle seam und during this periocd wide
cricks developed on the surfoce with
s tepping presunadly dus to effect of doth
the sesans, ™e marimum width of cracks on
the surfoce waa of the order of 207 mu,

- dence and Time -« Flp.2 <nd 3 show the audsidence
% sroed over panels ¢ and D (ci a few atattona (four)
‘plottad apatnat time reaspec *tvely. The pertods of
w=ircction of the pcnels ars clso shovm tn the Jigures,

9 L
It oan bvf‘zun._."tg.? ‘Lot yor a tine of about 170 days
Wfter extrcetion of poned C in Uppor Yorkadle dean
"BRers waz o Ifttle i(nerczse in substdence, But gfler-
@ards vhen Panel © in Tpper Yorkable and Panel 2-Fest
B8 Zower forkedle wors delng worked stnul taneously

wiz an ebrupt inorease in substidence,

3

I Fip.% t'e sudsidonce mas due to comdtned t{nfluence
jh@=traction 1n Panel D tn Tpper Yorkadle and Panel

F=fest 7, Lo - Yorkadle seanm,

I2 » _ ‘e onttoned here that pangl 1=Vast {n Lover
for’ sB2s s0am vas worked ofter July 1985, therafors
. = ,hrervations over the area vould reveal o




Paﬂ.-’zo

yortmum Subsiden - The mozimu=m subsidence odasorved
2t 4177 £

aTen: stapes was as

- Warimun subsidence

which ©as

thickness of 1e9m.

- dfter extroction of

7orkadle and panal

and D in July 1985 was <& given o low ¢

ranel C =
Panel D v

| marinua subsid
Feher fnerease 1,
= Forkzble 802

mmm Suafdynce S
I ¢ s Vo

@

2 zimum Bubs tdence
Psrinun slope@
gezinus strain

Compressive
Tenatle

sulstidence
slops
atrain

Conpresaive

Tenstle

gtoen delow 2

O © .
of paneld C tanadiately
after complotton of estraction was 239 mm,

15.2 per cont of extraction

parals 7 und D in Upper

2.¥¢:" in Lovwer Yorkable
sdana the morimum subridernce over panels €

1213 na - ”o, ’
1320 man = 29.5 %

ne and Stratns = odserved ovear
n Opper Forkabls and 2-Fest tn L
3. saow in July 1985 were as gtven delow !

.mas spar the workings te likely to
#1.~ sxtraction of panol f-Tfoat tn
and ofterwards due to time effect,

1418 mn - 31.5 %
46,4 un/a

5o =

1520 mn = 29.% %
75.6 =a/n

4.2 mn/n
9.7 -/. y




Pa ,

The adove values are ltkely to change due to effsck
of extrcctton of panel 1-Fegt tn Lower Forkadle i
énd slso with time, Therefore, 1t vould not ba
sdptatdle to zrrive at any concluston at this stage

|
Betdence Contours -« Fimed showve subsidence com -:f
piogted over panel C [Fnper Forkadle zecm) on the das
0f odservations taken in “arch 1983, adout tAree ont
8sfore completion o® extraction of the panel, In Pip.!
8re shovn the contours 'used on odaservations foken In
wuly 19583 obdout a monti after completion of extr ctio
£% fhs pcnel, The Itfference in the shape of contours
I% t2 also evtdent {iat denstity of contours was | e
,:lho starting sfde o« compared to the fintshing 8

mariaus "uds ‘dence was aleo more nearer to the
PR ferltng sidt . At .

>

i

#g.6 sho' - the subsidence contours plotted on £
18 of ‘bda-rvationz taken in July 1985 when treet
377 co-vleted tn panels C and D in U Forkebl
(#8& ‘ane. 2- eat in Lover ¥orkadle secm, The demeity
(SS8t \ra oz more on the starting side of tAe panele
BY 28y to the fintshing stide, il

R pancl] J-Fost in Lower Forkadle seam was to De mom
Q; 'F axiraction 2-Yest pansl, Therefore, the 3k X

M
a4
v’

( eontours ts likely to changa aftor {ts extrae fan
2130 due to time, which would ba ~pident tn aubae
reations,
seet of Subatdence on Sur e Pro - n”f*
. ke e7/sct of subsidence on aur}a“ profiles sles
SRfferent Jines of mnonttortnp atattiona over ‘h__?
2 &2 clear that the gudstidence movonents Aad @ de
e modtsy surface profilau Since, more sudatdemce 18
$4cipated In the aresy ie Iﬂdy to tcke place 4
r3ction f~Fest panoel in Lower ¥Torkudle seam o b
F changes ia surfece profiles can de caticipete

I

-
-
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9. Angle of Drow = Due to multi-seom ond nulld el
exfraciion (n the area under review {f was nof poss
to aecartain angle of drow on all the sides of the
psnels, The zngle of draw ascortained along differs
lines, as scen tn Fig.7 to 12, varied fron X

dlong C-linc over panel ” (n Upper Torxadle ,-,_
angle of draw on the =tariimg atde was 300 and 8%
70 on the fintshing 8ido on the bdaais of okservasis
taken tn July 71985, cdout one month after completis
of sxtrectton fn the panel. Adlong the some ine iF

on the startinny side of panel 2-Feat tn Lower
arkcble naam on the dasis of obeservations faksn

July 19895,

dlong D ond * lines over penel C tn Upper o
geam the n-2lc of on the rtoe stide was 19° & -t
respactivoly on the basia of observations (8 uly

1985,

ilr=a O iine over panel D in Uppar Forkabdle secs £
g gis of ircw was 209 on the fintehing side on. A
1 ats 37 odasrvation tn June 1984, 4long D snd ¥ I

o~ ihts ponel the draw was 200 and J4¥ respeciis
r3 tha dasis of the observation in June [/ Sy

Prom the cbove odservations {¢t s clear that &
undisturbed condition the anple of drow on Bl
s2tde was more than that on the fintshing atde sion
1i{ne over ponel O, a

y
'S T

m, stidancae Fovement 1 - The lubl“‘@d‘-“
p‘roﬁhc sRkown ploﬂcs 51: Hp,? tc 12 cre disc

below »







Paga=16,

° Slone und tratn Prost ¢

t0 12 that slope profties alnost
tn the area under p

eview tn Accordeonce with sSubstdencs
Proftlea while stra

™e prosrties are

Itkely to Crinar after extraction
of pane] fuPest g

nd alseo due to cine,

S8 20Xy REVARYY
———R RS

»
he doaty of ¢ ‘ous obaorvations discussad earlfor
SAR only de tatd o ¢ tape that Jurther obaen.
AR arter B2 “ver ifon of pe¢ t In Zower
I8 2eam gnn

3 el tAn rec] and
o ofetur o tubstdence novrmInts tn the area,
sfore, 1tz . ‘Id de adypia

ible to continue monttoring
*e3s1de Yovenantes,
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