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Abstract

a research on the studying of deformation
of ground surface.

processes of rock formations and displace!

cated one in the conservation of Mirgalimsa deposit and other is under developme
Zhezkazgan deposit.
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Field working off by underground way, especially development systems with ops
clearing space (leaving pillar of different function) changes character of technog
loading in these areas, changing hydrogeological conditions, an intense and d
mation condition, stability of rocks that leads formations of the broken sites,
of a terrestrial surface which reach several hundred meters to massif defo
which are shown in the form of displacement of a surface, thus seizing the b
territories of the cities, settlements, the railroads and various communications

Researches of geomechanical processes of a fulfilled Zhezkazgan field a
Mirgalimsay field which was in preservation are actual today.

Let's consider the Mirgalimsay field. The Mirgalimsay range Karachik cov
territory of a valley of river. In upper courses of this valley, to interfluve of the
Bayaldyr, Biresek and Kantagi forming the river Karashik, the mine field of Mirga!
mine is located. Development of a field was conducted in the ::amqmqocaa ,
combine Achpolimetall (figure 1). The city is located on the southern border ofal
field of mine.

Since 1994 development of the Mirgalimsay field is stopped because of
ability and stocks of polymetallic ores are translated in off-balance, and the 1
preserved by a method of full flooding.

At elimination in 2004 underground waters rose to the initial level of ‘
years and reached a point of 438 m. Thus there was a flooding of Northern p
city of Kentau.

In 2007 the special project passed a water drain adit 2504 m long and i,
tion of 3,14 m2 from a trunk of Glubokoye mine (SZ) to the southwest area by

562

Shamganova et al.: Monitoring of areas undermined by subsurface mining

with the subsequent dumping of water in the Koshkurgansky reservoir the size 1,0x2,5
of the square kilometre of 5,2 million m3, located in 3 km to the south of Kentau (fig-
ure 2). The project provided control of level and quality of underground waters, control
of deformations of a terrestrial surface.

During the subsequent period, on supervision, the maximum level of under-
ground waters didn't rise abqve a mark of 427 m. Control of deformations was carried
out by group of KAZNIMI. By them were recorded subsidence of a terrestrial surface

on separate sites to 33 mm with the maximum speed of subsidence about
5 mm/month [1].
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Picture 1: Scheme of an arrangement of developments

563



Inhaltsverzeichnis

Authors
Verfasser

Title
Titel

Page
Seite

Purser, James Jobling; Jane
Gallwey; Nigel Hewitt

How 3D data can be used to more effectively
mine to plan

1253

R

Rehs, Dr. Alexander

Das neue CCS-Gesetz - Basis fiir eine »Brii-
ckentechnologie« und Vorbild fiir Reformen
des Bergrechts?

806

Riedel, Dr. Wolfgang; Dr. Hol-
mer Tscheschlok; Dr. Lothar
teKamp; Dr. Egon Fahning

Mafinahmen zur Erh6hung der Ressourcenef-
fizienz am Beispiel einer Lagerstatte und de-
ren Umsetzung bei Neuerschlieffung von un-
tertagigen Rohstoffvorkommen

790

Robinson, Peter; Zurika Rob-
inson

A country perspective on Mineral Resource
Management (MRM) taking platinum as an ex-
ample in South Africa

183

Rodelsperger, Sabine; Alex
Coccia; Christian Trampuz;
Daniel Vicente; Adriano Meta

Fast Ground Based Synthetic Aperture Radar
(FastGBSAR): A novel sensor for real-time de-
formation monitoring

767

Rudenko, Valentina; Andrey
Vedyaev

Conceptual model of development of geome-
try and qualimetry of mineral resources

1207

S

Schaefer, Werner

Dokumentation und Prognose von Bodenbe-
wegungen im Rheinischen Braunkohlenrevier

452

Schaefer, Werner

Die Ermittlung von Bodenbewegungsgebieten
in Nordrhein-Westfalen

485

Shalimov, L. N.; V. A. Gordeev;
N. G. Manyko; A. P. Badulin; G.
V. Shestakov; A. N. Shtykov

Development and experimental studies of
highly sensitive fiber-optic sensors for survey
gyro-compasses

98

Shamganova, L. S.; K. K.
Tulebaev; G. K. Djangulova; M.
N. Omiralin; L. M. Kokisheva

Monitoring of areas undermined by subsur-
face mining

562

Shi Zhen; Yang Zhiqiang;
Zhang Zhe

Research on north-seeking data characteris-
tics of the maglev gyro based on two-position
rotary technology

1082

Siegmund, Robert; Mario Cos-
tantini

Deformation monitoring utilising the COSMO-
SkyMed constellation—characteristics and
performance analysis

155

Sokota-Szewiota, Violetta;
Ryszard Mielimaka

Observed run of vertical displacements of
mining ground in the period connected with
mining tremor

703

Szostak-Chrzanowski, Anna;
Adam Chrzanowski

Effects of geological faults on the design of de-
formation monitoring networks in open pit
mines

238

T

Thomas, Adam; Mike
Wooster; Dr. Rachel Holley

High spatio-temporal sampling of slope dis-
placements at surface mines using SlopeSCAN
(slope stability radar surveying)

728

22




498

Buif[19A0 jo Se| pue asdej[od e jo ssadoid 40 uonezieso| e sI 21943 ‘IseD sy :
-pues Aeid jo 1ake[ (nyramod e jo lusweAsIyde Je sdois pue 1ySdY uo bwm.mE :
deap 1ay1ingy sdopasp ‘ussie Suiaey ‘ssawpryy Suruesy jo asdefjod e u.o SS3)

woly Jood e uey) ‘Apeals ssa| si xa[dwod 10[0-pai e jo Spaa1q wouj joo,
-10> 113y} Judnbasqgns sy 01 pue tepid 1apiog uoIsIawuil e 03 speay j
Jo ainsodxs ue jo Sy 1wy jo JUSWAARIYDR pue DN Jo uondNNs3Ip e

9JBLINS B 03 IX3 UB INOYUM PUe 3IX3 Ue Lim sasdejjod Je se
Awguenb ‘(pue) auiw ur pue saseuns 0y asde|jod ® Jo eae 3y Jo uon

131 s
001 e

nynran aguHamideod ounnumong, w  nynan asynamidend 90T 0T

um 000 OST 001

s

0¢ 0

—— [I [§-1] 6-C ‘Gum g7 ‘doz ‘odvofy X

, I IFFI-L-0Y 71 *dum WL dozp-gp xpy
W [60MIT W wssr doz sy T
m [6-SOM T 057 o5y
ol I6DI's W gg¢ oz 55 7
.- €01 "u “wpe do2 ‘s iy
J., L -T-§-0I1 M9 9-97 u ‘w99 *do2 ‘5¢ “XJIT

l HFIFT-$-D119-¢ “dum “w gz *doz ‘odvogy

sl 1111511 2207 dum 5 doz ‘odvopy 5]

1uxom nreody ¥nnamidoo spvmoryy w

nurouxdasou ynnamidoo sppmoryrm

o 000: 0009 008 0°00r 0005 0002 0001 09

Suiuiw aepNsqns Aq pauswispun seae 40 Bunioyuoyy :

(228561-2861)
wWEez *doz ‘9-z “dum ‘c-omudady XpIT
(22686 1-C861)W 0T “doz -9§ “dum ‘pp
(20661) wo.g doz ‘g-p “uvu ‘, ¢ X[IT
(2I661) wST€ mpLg doz ongg-6 “Hpu LS

(2I661) wsIem gLz “doz ‘T “upu L s XIIT

(26661)
(2€661)

(2r661) wosr “doz

) [T

‘[e 19 eAoueSweys

‘QU0ISpu

Ind umop 3y ny
nquasiq :g :

(226.61-2261) WSET 1 077 doz ‘G- “uDU ‘S “X]]

WOrE-0€z o2 Lz-97 n9[-g[ “dum ‘odvoll
w09z doz ‘vz n . ‘uo t7 ‘77 IIIXX HOU ‘SS
CITI01 6 M08 ‘gL ‘s ‘F s 7 *Hou ong LS ™M
(2+007) £ “T* o1108-g ‘ona g-¢ “v:o “noLd MM

99§

-pa1oNpUOd 218 UONENIS [E21URYDAWO0S © JO UONBZI[IRIS UO SHIOM ‘snyL
,inSy) yreunood e ‘asdeyjod Arosindwiod e ‘asde[jod-jjas e Aq ssaundws jo juaw
5 [enpeas e st 211 Arenuod 3y uo ‘Aepo) Juasqe st sssundwa Jo ured ayL
-AIMuad 1Se] PaULIo] a1e ssaunduld urew 3y} 1yl paiou 3q pinoys
«(sseundw jo 2WN[OA) %I SHEW PRY B Jo qol 3pIs © Jo 23183p MON
41 ‘sxeq[id e jo Sursdejjod paurejurewr ssaun
5 Y1 JO WN[OA a8re] ‘susodap jo 1an-Auew e ‘spaaiq Jo arndelj e ‘qol apis [enJed
pue eqqid JuswaSue.LIe [BIXROD 10U ‘udisap e Aq reqid sazis remoe 3yl jo Aouedaid
Aq pasned SUOSeal SNOLIBA Y} WO} PAANSI asdey[od e jo uonerodiod sAwpez
JO SUOISSIWILIOD 3} JO SUOISN[IUOD I} pue suondadsut jo syoe 03 Surploddy
r "pPapI0dAI
e (g 2in3y) a0eds pado[aAap a1 Jo asde[j0d SSBW © JO SISEd (Of UBY) IO "dUlld
UaUUY ‘TS PUB 2§ SAUIW JO P[3Y B ‘JOUOSWOY ‘U § JO STUSUI[1IIS 319M 33U} PapIo
551 218 Judwade[dsip pue sasde[0d JO dUOZ B Ul SaUIW UBSZEYZ3YZ JO SILI0ILLIA) O)
‘30JINS B 0] 11Xd UB Ylim sasde[0d d81e[ awOs pay e uo Juriojiuow Jo synsal Ag
; 'SIeaA (g UBL) dI0W PaldNPUOD SI JO JupIom YPIYM
sauolspues A1sipaut 3y} Jo pRY uedzeyzayz ay) St sppy [nyramod ypns jo auQ
. -9sdej[0d ® jo $dU0Z JO
UoneULIO] JO 9sNeAq SuLlre Jo swaqod Jo UONEB[OIA 0) PUE 3JBJINS B UO Judwde[dsIp
JO pjnu-smofoy Jo 3duadraws ‘syuswdorpasp Suisde(od jo adurUIUTRW 10] SISUIAXD
JO 3sea1dul 03 ‘ssaudIY) Surues| ur Juawddeldsip jo sauerd 3yl jo Judwdo[aadp ‘sasde|
-[03 SSBW JO SI2IUD Y] JO DUISIAWD 0] :2InssaId UMRIUNOW JO SUOHBISIYIUBLU JALE
-39U Jo 3sBAIDUI 0) PBI| UBD YDIYM UOISUI) JO P[AY 9210J AIRPUOIIS MIU B JO UONBULIOJ
B SI 2191} ‘Juawdo[aAsp pareadal yons jo 1nsal e sy *('019 ‘Surddefiaao pareadas ‘sain
-X3j Jo auoz e ‘yuawdoPasp jo yidap ur aseasdur) suonipuod [ed1dojoa8-pue-Surumu
MO Ul $HD0IS YI[ Y3 Jo Judwdo[2AdP pue ddUe[eq dALIE A108318D 0] $HD01S ddUR[Rq
-0 JO I3jsuel) ‘S1uaU0d Y} 01 SUIPIOIIE SHDO0IS JO UOISIAII B SI DY) YDIYM UO SP[dY
SWOS Jo yo Junjiom 03 osfe Auedwodde ‘9A0qe palapisuod swa[qoid awes ayL
‘saduanbasuod drydoiseled jo uonuaAdld Y3 pue BJINS [BLIISALI] € JO
B - JuBwdeldsIp ss3501d JO UONIPUOD B JO JUSUSSISSE A[AWUN B JO 9DURYD ) JAIS [[IM 1B
AOMIBU ® Jo Juswdo[aAsp 2ANNDASUOD YIIM N0 pauued [[e Jo saul] [[e uo ssadold
UBwadedsp 1o1paid 03 a1qissod aq [[mM 11 BIBP 9S3Y) JO SISEQ Y} UQ “dWN UI JUSW
-dopasp 113) Jo sonsuRdeIeyd Apnis 01 Alre[ndal ‘suonewlojap Sundafjod asiatadns
01 3[qissod s1 31 uoisiazadns pareadas 1ayuany Aq ‘saiis snosaguep uo jutod DU B
b 110s uonppe ur paysiqeiss a1e ‘papuedxa 1| e st SuLIo)UOW 10§ 3GURI Y} MON
: (€ N
Sorerey Aduaimd prey ay1 01 SuIp102IR) S9 gN ISNOY Y 13U “(Z 4N “Soreied Adouarnd
PIey 5y o) SurpIodde) IaUI0d *1S Iqered-[y 1S WILIBYRYS UO ‘(2Z N "Sorered Aduaind
Pley 91 0) 3UIpI0dJe) /T N 9SNOY Y} Jeau “ISUI0D ‘IS AO[JURJ "I AOZ3Ny U0 ‘(€7 N
Borerey Ayuswno pIey ay) 03 SuIpIodde) €1 (N 2SNOY Yl JedU ‘IBUIOD °1S IABSSRA ‘1S
gS_m_oo%N uo ‘(ST N "Soreied Adousind prey ay) 01 SUIPIOdIL) 1S AOIR[N( JO 19UI0D

(1]

A

R
/I
o

[

]

Sujuiw 3deyunsgns Aq pauiwiapun seate Jo SuLIONUOK e 13 eaoueSweys



